NANENIZTHMIO KPHTH2 /e

L
3
2/
L

-
e

TMHMA IATPIKH2

u*'r o~

Cr L Y

&3
AT

EPIrAZTHPIO BIOAOTIIAZ TOY KAPKINOY,
TOMEAZ NMAGOAOIIAZ

Ai1dakTopikn Alatpifn

«EVOOVOUKAEAOEG — ATTOTTTWON KOl CUYKPITIKF MEAETN
TNG AVTOXNG TOU HUN-MIKPOKUTTAOPIKOU KAPKIVOU TOU TTVEUMOVO
o€ dvo oxnuara xnueloBeparreiag pe Docetaxel/Cisplatin vs

Docetaxel/Gemcitabine»

AipiAia Toapouyd
MveupovoAdyog-dupaTioAdyog

AGRva 2018






TpipeAng ZupBouAeuTiki ETiTpoTTi

lewpyouAiag Baoileiog (EmBAETTWY), Ouodniuog Kabnynrig [NaBoAoyikng
OykoAoviag, larpikn 2xoAn, MNavermiornuio Kontng

Maupoudnig Anuntpiog, Kabnyntic NMaboAoyiknc OykoAovyiag, latpikn ZxoAn,
lNMavemorniuio Kpntng

21a861T0UNOG  EuoTtdBiog, Ouoriuoc Kabnyntng llaBoAoyikng Avarouikig,
larpikn 2xoAn, MNavermmiornuio Kontng

EmrrapeAng E¢eTtaoTikn ETiTpOTN

Ayyehakn Zogia, AvamAnpwripia Kabnynrpia [NaBoAoyikn¢ OykoAoyiag,
latpikn 2xoAn, MNavermiotnuio Kontng

lewpyoUNiag Baoileiog (EmBAémwy), Oudriuoc Kabnyntic [NMaBoAoyikic
OykoAoviag, larpikn 2xoAn, MNavermmiornuio Kontng

Koutodtrouhog  Avaotdoiog, AvamAnpwric  Kabnyntic  NaBoAoyiknc
Avarouikng, larpikn 2xoAn, MNavemortiuio Kontng

Nalommoulog Tewpyiog, AvamAnpwrtic Kabnyntnc OwpaKoxEIPOUPYIKAC,
larpikn 2xoAn, MNavermmiornuio Kontng

Niavidou EupuUkAeia, Kabnynrpia AvaAutikng Xnueiag-KAivikn¢ Xnueiag, Tunua
Xnueiag, EOviko kai Karrodiotpiakd MNavemorhuio ABnvwv

Maupoudni¢c Anuntpiog, Kabnynti¢ NMaboAoyiknc OykoAoviag, latpikn ZxoAn,
lNavermmornuio Kontng

21a86t1oulog EuotdBiog, Ouoriuogc Kabnyntng [laBoAoyikng Avarouikig,
larpikn 2xoAn, MNavermmiornuio Kontng






EvxaploTieg
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Kpntng, uttd tnv tiBAewn tou Kabnynt BaoiAn MewpyouAia.

Me agoppun 10 TTEpag TNG dIdAKTOPIKAG dIaTPIRAS pou, Ba embupouoa va
EKQPAoW TIG EINIKPIVEIC POU guxaploTieg Tpog Tov Opdtiuo Kabnynt) K.
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Kal iAol pou, OTTwG o K. KakAapavng kai n K. Alavidou.
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ToaBapr) Niko, oto Noookougio Metagd, oTig apxEg NG dekaeTiog Tou '90.
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OUANOYNG OEIYUATWY Kal TNG ETTECEPYQTiag TNG dIaTPIBAG Hou.

Oopceidw éva TeEPAOTIO €UXAPIOTW OTOUG AVOPWTTOUG TToU BpioKovTal £¢w
aTtro TOV ETMOTNPOVIKO XWPEO Kal JE evBdppuvav o€ OAn auTr) TNV TTPOCTTABEIq,
TTPOCPEPOVTAG POU UTTOOTAPIEN Kal 0Bévog va ouvexiow. lMpokeiTal yia TV
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QVAYKN YIATPOI. 2& auToug oPeiAw TO ABOG Kal TN PaxnTIKATNTA JOU KAl TOUG
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I. NIEPIAHYH

Ta T1eAeutaia xpovia Trapartnpeeital paydaia €EEAIEN OTNV  €PEUVNTIKN
dpacTnPIOTNTA TTAVW OTOUG PNXAVIOPOUG TNG KAPKIVOYEVEONG WE OTOXO TOOO
TNV TTANPECTEPN KATAVONON TWV KAIVIKWV QAIVOUEVWY TTOU TTAPATNPOUVTAI,
000 KaI 0TV AVATITUEN QAPUAKEUTIKWY TTOPAYOVTWY UE  MEYAAUTEPN
ATTOTEAEOUATIKOTNTA KABWG KAl JIKPOTEPN TOEIKOTNTA.

H @uoioAoyikiy avaTTuén Twv KUTTApWV €ival aTTOTEAECUA TNG APUOVIKAG
OUVEPYOOIag TPIWV BACIKWY dIAdIKACIWY : TOU KUTTAPIKOU TTOAAQTTAQCIAoUOU,
TNG KUTTAPIKAG SIa@QOopOoTToinonNG Kal Tou KUTTapikoUu Bavartou. O Kapkivog
TIPOKAAEITAI OTTO dlaTapAX TWV PUBOUICTIKWY HNXAVIOPWY TWV TTAPATTAVW
OIadIKOOIWY  HPE  QTTOTEAECUA TOV  AVECEAEYKTO  TTOAAATTAQCIOOUO  Twv
VEOTTAQOMATIKWY KUTTAPWY KAl TAUTOXpova Tnv aduvapia OAOKANpwong Tou
TTPOYPAUMATOG KUTTAPIKNG dlagopoTroinong. Adyw Twv BACIKWY  AUTWV
dlatapaxwy Ta KOTTapa eP@avifouv TTpoioloa yovidiak aoTabela, aduvapia
QUOIOAOYIKAG YAPAVONG KAl ATTOKTOUV IKavOTNTa dINONoNG OTOUG YEITOVIKOUG
I0TOUG. H BIOAOYIKA) CUUTTEPIPOPA TWV TPOTTOTTOINUEVWY QUTWV KUTTAPWYV KAl
n avtidpaon Tou EvIOTOU gival UTTEUBUVEG YIO TO OUVOAO TwV EKONAWOEWY TOU
Kapkivou.

H kakonong e¢aAAayr, cUPNQWVA PE Ta UTTAPXOVTA DEDOUEVA, OPEIAETAI OE
oTadiaky cuocowpeucn TTOAAATTAWY OAANOILCEWY O€ Kpiolya yovidla Tou
Kutt@pou. O1 aAAoIwoEIS auTéG eTTIcupBaivouv d1adoXIKA YIa PAKPU XPOVIKO
o1dotTnua ota KUTTapa OAAG €TTIAeKTIKG €va ouvnBIoPéVO KUTTOPO OTTOKTA
IKaVOTNTA aveLEAEYKTOU TTOAAATTAQCIOOUOU Kal Onuioupyei peyaAo apiBud

BuyaTpIKWV KUTTAPWY HE Ta idIa YEVETIKA XaPoKTNPIOTIKA. H avegéAeyktn
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aué¢non TwV KOPKIVIKWY KUTTAPWVY TTPOEPXETAl ATTO TN OTAdIAKK ATTOKTNON
METOAAGEEWY OTa  yovidla Tou  €AEyxOuv TNV  KUTTAPIKN aug¢non Kal
dla@popOoTToinNoN A TTOU EAEYXOUV TNV ATTOTITWOT. AUTO €XEI WG ATTOTEAECUA THV
IKOVOTNTA TWV VEOTTAAOUATIKWY KUTTAPWY va TTOAAATTAaoIddovTal XwpPig Toug
QUOIOAOYIKOUG  TTEplopIoOPoUG. ‘ETol,  OTnv  TTaBoyéveld  TOU  KAPKiVOU
EUTTAEKOVTAI TPEIG KATNyOpPiEG yovidiwy. Ta oykoyovidia (11.x. ras, EGFR, erb-
B, c-kit) €ival TpOTTOTTOINUEVEG HOPYEC TWV QUOIOAOYIKWY YOoVISiwv TTOU
ovopadovTtal TTpwToyKoyovidia kal puBuiCouv Tn  QUOIOAOYIKI KUTTOPIKA
augnon kai diagopoTtroinan. Ta OoyKoKaTaoTaATIK& yovidla (11.X. p53, p21,
retinoblastoma) eivalr yovidia Twv oTroiwv TO TTPOIGVTA avaoTéEAAOUV TOV
KUTTAPIKO TTOAAATTAQOIOOPO. TEAOG, Ta PETOAAQyPEva yovidla €UTTAEKOVTAI
otnv avtiypaen kar €mdidpbwon Tou DNA pe otéxo va Odlatnpoulv Tnv
QKEPAIOTNTA TOU YOVIDIWMPATOG KAl TNV TNIOTOTATA TNG avTiypa@rs Tou DNA.
‘Evag TTOAU OuxVOG OTOXOG TWV QVTIVEOTTAAOMATIKWY QAPUAKWY TTOU
XPNOIMOTTOIOUVTAl E€UPEWG WG XNMEIOBEPATTEUTIKA OTO MN-MIKPOKUTTAPIKO
Kapkivo Tou mrveupova (Non Small Cell Lung Cancer - NSCLC) €ivai o
MNXaviouog  1ng  amdémrtwong. H o kuttapik  amoémmTwon, 1 aAAwg
TIPOYPOUMOTIONEVOS KUTTAPIKOG BAvaTtog, TTaidel puBPIOTIKG KAl TTPOCTATEUTIKO
POAO OTOUG CWVTEG OPYAVIOUOUG WG MIO QUOIOAOYIKI KUTTAPIKK OladIKagia
atmapaitntn yia 1 diatipenon tng ouoidctaons. Avayvwpilovtal dUo Bacikd
MovoTTaTia O1a HECOU TWV OTToIWY TO KUTTAPO odnyeital ag BAavaro oTa TTAaioia
NG ammOTITWONG. To TPWTO (EGWYEVEG 1 KUTTOPOTTAGOMOTIKO 1l EEAPTWHEVO
atmd Toug uTtodoxeig Bavatou) evepyotroigital dlapgéoou Tou UTTOdOXEA
Bavdrtou Fas (CD95), o otroiog gival HEAOG TNG UTTEP-OIKOYEVEIAG UTTOOOXEWV

Tou TNF (Tumor Necrosis Factor - mmapdyovrag vékpwong Oykwv). To
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OeUTEPO POVOTTATI (EVOOYEVEG I MITOXOVOPIAKO) EVEPYOTTOIOUHUEVO, OONYEI OTNV
ATTOOECPEUCN TOU KUTOXPWHATOG-C OTTd Ta  MITOXOvOpla. H olkoyévela
TpwTEivWY Bcl-2, KaTéxel TTOAU onuavtikd podAo oTn puBuion Tou vOOoyEvoUg
MovoTTaTioUu TnG ammoétTwong. TOoo TO TTPWTO OCO KAl TO JEUTEPO POVOTTATI
KATOANYoOuV O€ £va TEANIKO KOIVO MOVOTTATI TTOU EUTTAEKETAI OTNV EVEPYOTTOINON
EVOG  KATAPPAKTN TIPWTEQOWY TIOU OVOMACOVTOl KAOTIAOEG ME  TEAIKO
QATTOTEAECA TOV TTPOYPANMATIONEVO KUTTAPIKO BAvaro.

2NMAVTIKO POAO OTn PUBUICN TNG ATTOTITWONG KATEXOUV TO Yovidlo p53, o
mapayovrag NFKB kai n kivaon PI3K. To yovidlo p53 Bpioketal oto Bpaxu
OKENOG TOU XPWHOOWHPATOG 17 Kal TO TTPWTEIVIKO TOU TTPOIOV €ival TTapdv o€
OAOUG OXEDOV TOUG QUOCIOAOYIKOUG I0TOUG. 2TA QUOIOAOYIKA KUTTOPA TO p53
puBuiCel TNV KUTTAPIKA dIAipEDT). ZUYKEKPIPEVA, o€ avTidpaon otn PAABN Tou
DNA, ta emmitredd Tou auédvouv Kal eUTTOdICOUV TO KUTTAPO va €I0ENBEI OTN
@acn S Tou KUTTAPIKOU KUKAOU, TTAPEXOVTAG £TOI OPKETO XPOVO WOTE Va
TpayuaTtotroinBei n d16pbwaon Tou DNA. Mg autdv Tov TpoTTo, TO p53 dpa
TTEPIOPICOVTAG TOV AVEECEAEYKTO KUTTAPIKO TTOAAaTTAaoiaopd. H atrwAeia Tou
p53 0dnyei o€ avaoToAr TNG ATTOTITWONG.

2KOTTOG TOU €PEUVNTIKOU €pyou eival n OIEPEUVNON TwV HOPIAKWY Kal
IOTOTTOBOAOYIKWY  TTAPAUETPWY  TTOU  KaBopifouv Tnv avioxy Tou un-
MIKPOKUTTOPIKOU KOPKIVOU TOU TTVEUHOVA O€ OIAPOPETIKA XNMUEIOBEPATTEUTIKA
oxAuaTta. H peAéTn apxIKG €0Tiaoe OTIC €VOOVOUKAEAOEG (EvCUPQ  TTOU
evéxovtal otnv €modIdpOwon BAaBwv Tou DNA) Kal OTIC TTPWTEIVEG TTOU
eAéyxouv Tn diadikacia Tng améTTwong (p53, p21, Bcl-2).

Karaypdenkav 131 aoBeveic pe  10TOAOYIKG  emIREBAIWUPEVO  UN-

MIKPOKUTTOPIKG KapKivwua Tou Trveuuova otadiou HIB-IV. O aoBeveic EAaBav
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XNMUEIOBEPATTEUTIKOUG ouVBUACHOUG 1™ ypauung e BoaeTagéAN-YEUOITAUTTIVN
N dooetagEAn-oiotrAativ oto levikd Noookopgio Noonudtwv Ouwpakog
ABnvwyv «ZwTtnpia» kal oto MavemoTtnuiakd Mevikd Noookopeio HpakAgiou
(MAINH). OAol o1 aoBeveig atrodéxTnkav 10 PBIOTITIKO UAIKO TOu OyKOU Vva
XPNOIMOTIOINGEI yIa POPIAKO KAl avoOoOoIoTOXNUIKO €AEyXO Xwpig €TmBdpuvon)
TOUG Il TOU VOOOKOMEIOU. H PEAETN €xEl TTAPEI TNV £YKPION TNG ETTIOCTANOVIKAG
emTpoT¢ HOIKAG kai Agovioloyiag Tou voookopeiou. Ta OToIXEia Twv
aoBevwv dev £Xouv XpNoIPoTToINGEl i TTapouciacTel o€ AAAN MEAETN.

Ta TpwTta ammoTeAéopaTa TNG MEAETNG dev ATAV vOAPPUVTIKA, KOBWGS Ol
QVOAUOEIG OTOUG TTPWTOUG a0oBeveig dev KATAPEPAV va avadeiEouv oTaTIOTIKA
ONMAVTIKEG BIaQOPEG AVAUECT OTIC OPAdeg Twv acBevwv pe Paon Tov
EVTOTTIONO €VOOVOUKAEaOoWY OAAG Kal Twv TTpwTeivwv pds3, p21, Bcl-2 tou
OUMPUETEXOUV 0TN d1adIKACia TNG ATTOTTITWONG.

AGYyw Twv TTAPATTAVW OUCKOAIWY, TTPOXWPENACAUE OTNV EKTIUNON TNG
ouoXétiong NG ékepaong Twv MRNA Twv BRCAL, TXR1 kar TSP1 pe v
éKBaon TnG BepaTtreiog TWV 00BEVWV PE PN-PIKPOKUTTAPIKO KOPKIVO TOU
TveUpova atadiou HIB-IV pe xnueioBeparreia 1" ypaupuig mou mepieAdupave
00O0ETALENN.

H mpwrteivn BRCAL cupuetéxel otnv emodiopbwan Tou DNA Kkai To TTpoidv
TOU YOVIOIiOU €XEI OUOXETIOTEI PE OIAPOPOUS KAPKIVIKOUG OYKOUG, METAEU TWV
otroiwv Kal 0 NSCLC. 2uykekpipéva, n ékppaon tng BRCAL ocuvdéeTal pe
evaiobnoia oTn Beparreia pe TagAveg Kal avroxry otnv TAaTtiva. To yovidio
TXR1 oxetiCeTan €1iONG PE TNV QVTIOTAON OTIG TALAVESG, avaoTEAAOVTAG TN

dladikaoia NG amméTTTWwong oTa KUTTapa. H dpdon Tou auth dilauecoAaBeiTal
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amdé TNV KATAOTOAN, O€ METAYPAPIKO E€TTTTeEdO TNG EKPPAONG NG
BpoupooTtrovdivng (TSP1).

Ta ammoteAéopata auTrg TG avaAuong £€d<igav OTl Ta emmiTTeda Twv MRNA
Twv TXR1-TSP1 ocuoxeTtiCovral avrioTpo@a ue Tnv éKBacn Tng Bepartreiag
(Spearman’s test: -0.37; p=0.001), dnAadn xaunAotepa etrireda TXR1 mRNA
TTapoucdialav  OTATIOTIKA ONPAVTIKI) CUOXETION ME  uywnAdTEPA TTOOOOTA
avrammokpions (RR; p=0.018), pyeyoAutepo eAeubepo véoou diaotnua (PFS;
p=0.029) ka1 uwnAdTepn péon ouvoAikh emBiwon (MOS p=0.003). Avribeta,
uwnAd etritreda €kppaong TSPL1 OuoxeTioTnkav HE UWnAOTEPA TTOCOOTA
avrammokpiong (p=0.035), peyaAutepo PFS (p<0.001) kai uywnAdtepn péon
ouvoAikn) emBiwon (p < 0.001). Emiong, uwnAdTepn ékppaon Tou BRCAL
MRNA OUOXETIOTNKE ONPAVTIKA ME UWPNAOTEPA TTOCOOTA  AVTATTOKPIONG
(p=0.028) kai augnuévo PFS (p=0.021), aAAG Ox1 avaAloyn augnon tng HEONG
ouvoAiknG emBiwong (p=0.4). H TtoAutrapayovTikrl avaluon £€0€i&e OTI O
ouvouaouog xaunAwv emmmédwv MRNA TXR1 / uynAwv TSP1 amroteAei €évav
ave¢dptnto trapdyovra TTou TTpoPAEéTTel au¢nuévo PFS (HR 0.49; 95% CI:
0.32-0.76; p<0.001) kai péon ouvoAikh emBiwon (HR 0.37; 95% CI: 0.2-0.58;
p<0.001). A6 Tnv idla avaAuon TTPOKUTITEI OTI N augnuévn ékgpacn BRCAL
oxetiCetan pe augnuévo PFS (HR 0.53; 95% CI: 0.37-0.78; p=0.001).

Ta ammoteAéopata autd £€deiEav 0TI N ékppacn Twv TXR1-TSP1 kai BRCAL
MTTOpEl  va  xpnolgotroinBei  wg  TTPORAETITIKOG  TTAPAyovIag  vyia  Tnv
avTaTTOKPION TWV ACOEVWV PE PN-MIKPOKUTTAPIKO KAPKIVO TOU TTveEUOVA OTN

XNUEIOBEPaATTEIQ PE TOEAVEG.
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I. SUMMARY

During the last years there has been a rapid development in research on
the mechanisms of carcinogenesis, aiming to the better understanding of the
clinical phenomena observed and to the development of pharmaceutical
products with greater efficacy and less toxicity.

Normal cell growth is the result of the interplay of three fundamental
processes: cell proliferation, cell differentiation and cell death. Cancer is
caused by disturbances of these regulatory mechanisms resulting in
uncontrolled proliferation of neoplastic cells and the inability to complete the
cell differentiation program. Due to these disorders the cells exhibit
progressive genomic instability, impaired cell development, and invasion
ability. The biological behavior of cancer cells and the host immune responses
are responsible for all cancer manifestations.

Malignant transformation is caused by the gradual accumulation of
multiple mutations in essential genes. These mutations occur for a long time
in cells. However, a normal cell selectively acquires the ability to proliferate
without control and generates a large number of daughter cells with the same
genetic features. The uncontrolled growth and division of cancer cells arises
from the gradual acquisition of gene mutations that control cell growth and
differentiation or apoptosis. This results in the ability of neoplastic cells to
proliferate without physiological limitations. Thus, the pathogenesis of cancer
involves three classes of genes. Oncogenes (e.qg., ras, EGFR, erb-B, c-kit) are
modified forms of normal genes called proto-oncogene that regulate normal

cell growth and differentiation. The tumor suppressor genes (e.g., p53, p21,
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retinoblastoma) are genes encoding proteins that inhibit cell proliferation.
Finally, DNA repair genes code for proteins whose normal function is to
correct errors that arise when cells duplicate their DNA prior to cell division, in
order to maintain the genome integrity and DNA replication fidelity.

A common target of antitumor drugs widely used as chemotherapeutics in
non-small cell lung cancer (NSCLC) is the mechanism of apoptosis. Cell
apoptosis or programmed cell death, plays a regulatory and protective role in
living organisms as a normal cellular process essential to maintain
homeostasis. There are two major pathways of apoptosis in mammalian cells,
the extrinsic and intrinsic pathways. The extrinsic pathway is activated via the
Fas death receptor (CD95), which is a member of the tumor necrosis factor
(TNF) receptor superfamily. When the intrinsic pathway is activated leads to
the release of cytochrome-c by the mitochondria. The Bcl-2 family of proteins
has an important role in regulating the intrinsic pathway of apoptosis. Both
pathways result in a final common pathway involved in the activation of a
cascade of proteases called caspases, resulting in the programmed cell
death.

The p53 gene, the NFkB factor and the PI3K kinase play an important role
in the regulation of apoptosis. p53 gene is located in the short arm of
chromosome 17 and its protein product is present in almost all normal tissues.
In normal cells, p53 regulates cell division. In particular, in response to DNA
damage, its levels increase and prevent the cell from entering S phase of the
cell cycle, thus providing enough time for DNA repair to take place. Thus, p53
acts by limiting uncontrolled cell proliferation. Loss of p53 leads to inhibition of

apoptosis.
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The aim of this study was to investigate the molecular and
histopathological parameters that determine the resistance of NSCLC to
different chemotherapeutic regimens. The study initially focused on
endonucleases (enzymes involved in repairing DNA damage) and on proteins
that control apoptosis (p53, p21, bcl-2).

A total of 131 consecutive patients with histologically confirmed stage IlIB-
IV NSCLC were enrolled. Patients received first-line chemotherapy
combinations with docetaxel-gemcitabine or docetaxel-cisplatin at the
«Sotiria» Hospital of Chest Diseases of Athens. The study has been approved
by the institutional ethics committee and all patients gave their informed
consent for the use of the tissue material for translational research. Patient
data have not been used or presented in another study.

The first results of the study were not encouraging, as the analysis in the
first 100 patients failed to reveal statistically significant differences between
groups of patients based on endonuclease (APE1) detection but also on the
p53, p21 and bcl-2 proteins that are involved in the process of apoptosis.

Due to the above difficulties, we evaluated the correlation of BRCAL,
TXR1 and TSP1 mRNA expression with treatment outcome to docetaxel-
based first-line chemotherapy in patients with stage 111B-1IV NSCLC.

The BRCAL protein is involved in DNA repair and the gene product has
been associated with various tumors, including NSCLC. The BRCAl
expression is associated with sensitivity to taxane therapy and platinum
resistance. TXR1 is also associated with taxane resistance by inhibiting the
process of apoptosis in the cells. This activity is mediated by the

transcriptional repression of thrombospondin 1 (TSP1) expression.
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Our results have shown that TXR1-TSP1 mRNA levels were inversely
correlated with the treatment outcome (Spearman's test: -0.37; p = 0.001), ie
lower levels of TXR1 mRNA showed statistically significant correlation with
higher response rates (RR; p = 0.018), higher median progression-free
survival (PFS, p = 0.029) and higher mean overall survival (mOS p = 0.003).
In contrast, high levels of TSP1 mRNA expression were associated with
higher response rates (p = 0.035), higher PFS (p <0.001), and higher mean
overall survival (p <0.001). Additionally, higher BRCA1 mRNA gene
expression was significantly associated with higher response rates (p = 0.028)
and elevated PFS (p = 0.021), but not with higher mean overall survival (p =
0.4). Multifactorial analysis showed that the combination of low levels of TXR1
/ high TSP1 mRNA was an independent factor predicting increased PFS (HR
0.49; 95% CI: 0.32-0.76; p <0.001) and mean overall survival (HR 0.37; 95%
Cl: 0.2-0.58; p<0.001). The same analysis revealed that increased BRCA1
MRNA gene expression was associated with elevated PFS (HR 0.53; 95% CI:
0.37-0.78; p = 0.001).

These results indicated that the expression of TXR1-TSP1 and BRCAl
can be used as predictive marker of the NSCLC patients’ response to taxane

chemotherapy.
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Kegpalawo 1
EmidnuioAoyia Tou KapKivou Tou TTveUpoOva

Kapkivog Tou Trveupova (KIM) eivar évag amd Toug Tro ouyvd
Ospcpaw(épsvoug TUTTOUG KOPKIVOU TTAYKOOMiIWG Kal aTa dUo QUAa (1),
EVW OXeTiCeTal Aueoa pe 1o KATTVIopa (2). O KIM avrirpoowTreve 10 14% Twv
TTEPIOTATIKWY KAPKivou TTou diayvwaoTtnkav 10 2012, pe 1.8 ekatoupupla vea
mepIoTaATIKA (3). ZUP@wva pe Tov lNaykéouio Opyaviopd Yyeiag (M1.0.Y.),
povo 1o 2015 tTpokAnRBnkav 1.69 ekatopuupia Bdvarol Tou ogeilovtav o€ Kl
(4). To 27% Twv BavaTtwy Tou TTPOKAABNKav atmmd kapkivo oTig HIMA kai 1o
20% omv Eupwtn, 1a € 2015-2016, ogeilovrav oe KIT (5), &vw
uttoAoyiletal 611 o1 Bdvatol Ba @Tdoouv 10 2035 Ta 3 eKaTOMMPUpIa (6).
ATtroTeAel TNV KUpla aitia Bavdrtou atd kapkivo oTig Hvwuéveg MNoAiteieg (7)
EVW 01 VEEG TTEPITITWOEIC yia To 2018 utrohoyiCovrar oTmig 234.030 (121.680
avdpeg kal 112.350 yuvaikeg). ExTipdrar 611 6a cuppouv 154.050 Bdavarol atrd
™ vooo (8) kair povo 10 18% Twv acBevwv avapéveral va eTMIPILOEI O

opifovta SeTiag r TePIocOTEPO, HETA aTTO TN didyvwon KIT.

1.1. EmdnuioAoyia Tou KOPKiVOU TOU TTVEUOVA TTAYKOOMiWG

MepitTrou 10 58% OAwvV Twv TTEPIOTATIKWY Bavdatou ammd Kl avagépovtal
oTta AyOTEPO OIKOVOUIKG aveTrtuypéva kpdtn (9). ‘Etol, o1 trepiocdtepol
Bdavartol ammd KI avagépovTal oTIG XwpPeS Tou AuTIKOU Elpnvikou wKeavou evw
2" oe ouyvoTtnTa BavdTtwy épxetal n Eupwtm (6). Map’dAa autd, n yeyaAUTtepn
ouxvotnTa gpeaviong tou K epgavifetar otnv AvatoAikry Eupwtn (10) kai

Avatohikiy Acia (11) pe 53.5 kai 50.4 mepioTarikd ava 100.000, avrioToixa
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(12). v Eikoéva 1 trapoucialovral Ta TTPoRAeTTOPEva TrepIOTATIKA Kl pe
Bdon TN YEWYPOQQIKA KATAVOUN.

Ta TmTooooTd eppaviong tou K1 diagEpouv Kal HETAEU TWV dUO QUAWV HE
TOUG AVTPEG VA EPPAVICOUV TTIO CUXVA auTO TOV TUTTO KapKivou. MNap oAa autd,
n dia@opd aTn ouxvoTnta eupaviong K petagu Twv dU0 QUAWV £XEl PEIWOEI
aio6nta TnVv TeAeutaia dekactia. O KI oTig HIMA artroTeAei Tov 1TI0 Bavatng@opo
TUTTO KOPKIVOU OTIG YUVAIKEG EXOVTAG EETTEPATEI OE TUXVOTNTA TOV KAPKIVO TOU
MaoTou AdN atd Tn dekaeTia Tou ‘80 (13). 'ETol, n TAON €ival TITWTIKA GTOUG
avopeg Kal augavopevn OTIC yuvaikeg (13). H xpovikr diakupavon oTnv
eppavion Tou KI 1ToIKiAAEl Kal €CApTATAI APECA KAl ATTO TOV IOTOAOYIKO TUTTO.
Maykoopiwg €xel TTapatnenBei au¢non oTnv €PEAVIOT AdEVOKAPKIVWHOTOG
(AD) kai peiwon Tou KAPKIVWHPATOG €K TTAAKWOWY KUTTApwv (SCC) Kal Tou
MIKpOKUTTOPIKOU (SCLC). Zuykekpipgéva, HEYOAUTEPO TTOOOOTO  YUVAIKWYV
dlayiyvwokeTtal pe AD, o€ pIKpOTEPN NAIKIQ KAl O€ TTI0 TTPWIYA OTAdIA TNG
vooou o€ oxéon MeE Toug avipeg (13). 2tnv Eikdéva 2 Trapoucidlovral Ta

TTOC0O0TA ePpaviong Tou KIM avd @UAO Kal YEwYPAPIKA KATAVOWH).

[ ] |
China Europe Middle East & North Africq
| |
India Northern America Sub-Saharan Africa
I |
Other East Latin America & Oceania
R Central Asia the Caribbean
99.8
uﬁ»?; -

Eikéva 1: Epgdvion trepiotatikwv Kl ava
YEWYPAQPIKN  TTEPIOX. 2TO OUVOAO TOu
1.800.000 véwv TrepioTaTikwv KI 1o 53.5%
avapépbnkav atnv Acia, ue To TTOCOCTO va
Kupaivetal otnv Kiva oto 35.8%. AelTepn o€
TTO0O00TA eu@aviong épxetal n Eupwtn pe
000076 22.5%, £VW TO PIKPOTEPO TTOOOCTO
avapépBnke otnv Qkeavia (0.8%) (13).

%

TOTAL
ESTIMATED CASES

1,800,000

158
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Eikéva 2: Katavoun epgdviong tou KIT avd @UAo Kal yewypaIKr TTEPIOXN (UTTAE : AVTPEG,
poC : yuvaikeg) (14).

O KI1 gpgaviletal ye TNV idla ouxvoTnTa TOOO OTOV KAUKAGCIO OCO KAl OTOV
EYXPWHO TTANBuopd. Zuupwva ouws pe 1o Surveillance, Epidemiology and
End Results Program (SEER) o éyxpwpog TANBUOUOG TTapouciadel
uwnAGTEPO TToo00TO BvnoiuoTnTag (Eikdva 3) ammd Kl oe oxéon pe TIG AAAEG
QUAEC (KOUKAOIOI, EYXPWHOI, OQPOQUEPIKAVOI, QOIATEG, 10TTAVOPWVOI, Wn-
IOTTavVOPWVOI) JE TA TTOOOOTA va Kupaivovtalr oto 76.1/100.000 oToug
Eyxpwpoug, 69.7/100.000 otoug kaukdoioug, 38.1/100.000 oToug ACIATEG KAl
oto 37.3/100.000 otoug IotTavopwvoug (15). MNap’d6Ao TTou TO KATTVIOHA
@aiveTal va oUPPBAAAEl KaTtd KUpio Adyo otnv eu@avion tou KIl, autd dev
efnyei TIANPWG TIC QUAETIKEG/EBVIKEG aQvIOOTNTEG OTNV  EUPAVION  TOU
OUYKEKPIMEVOU TUTTOU Kapkivou. ‘ETol, GAAOI TTapAyovTeg OTTWG TO YEVETIKO
uttéRaBpo Kai Aoitroi TrepIBaAAovTIKoi TTapdyovTeG (€KTOC aTTd TO KATTVIOUQ)
MTTOPEl VO ouuBaAAouv oTn OlaQopETIKN eu@avion Tou KIT oe S1a@opETIKEG
QUAEC/eBVIKOTNTES (16).

H mpdyvwaon Tou Kapkivou Tou TIVEUUOVA TTOPAMPEVEI ETTIONG KAKI KABWGS
MEXP!I Kal TO 85% Twv aocBevwy dlaylyvwoKoVTal 0€ TTPOXWPNMEVO GTAdIO TNG
vooou. lMap” 6Aegc TIC TTPoOTIABEIEG yia TTI0 Aueon dlaxeipion TG vooou, n
Tpoyvwon Twv acBbevwv pe Kl givalr un IkavotroinTik, YE péon emBiwon

TTEPITTOU 1 £TOG €V TO TTOCOCTO TNG 56TOUC £mIRiwWONG TTAPAPEVEI O XAPNAd
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eTTiTTeda, yupw ot1o 18% (8). Adyw Tng augnong Tou NAIKIOKOU TTPOCOOKIUOU
opiou emBiwong Kal Tou augnuévou KIvOUVoU eP@PAVIONG KAPKIVOU ME TNV
augnon TnNG nAikiag, o K gival 1o ouxvog oToug NAIKIWUEVOUG. [1epIcOOTEPES
atro TIG MIOEG TTEPITTTWOEIG KIT diaylyvwokovTtal o€ aoBeveic nAIKiag > 65 eTwv
evw n péon nAikia didyvwong Kupaivetalr getagu 64 kar 70 etwv (17). ‘ETol,
evw n meavotnta TPooPoAng atrd Kl otnv nAikia €wg 49 etwv eivar 1 OTIg
682 yia Toug avrpeg kal 1 oTig 635 yia TIG YUVAIKESG, AUEAVETAI ONUAVTIKA OTIG
nAikieg 50-59, oe 1/154 kai 1/178 avrioToixa yia Ta dUO QUAQ Kal QTAVEI OTO
1/16 ka1 1/21 o1ig nAikieg TTavw ato 70 €t (Eikova 4) (8). H nAikia didyvwaong
eCapTaTal Aueca Ao TNV TTONITIKA UyEiag TTou akoAouBei n kdBe xwpa. ‘ETol,
av ol nAIKIWPEVOL acBeveic dev egeTAlovTal TTPOANTITIKA OTAV EUPAVIOOUV
OUMPTTITWHOTOAOYIO TTOU OXETICETAI JE TO AVATIVEUOTIKO oUCTNUA, N MEON NAIKia
eppaviong Kl givar mlavo va gival xaunAoTepn o€ oxéon PE XWPES OTTou Ol

NAIKIwPEVOl aoBeveig e¢eTalovtal dIECODIKA.

Lung and Bronchus Cancer
Death Rates* by Race and Ethnicity,t Male, United States, 1999-2014°
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Eikéva 3: lNoocootd Bvnoiuotntag avd @uAn atoug avtpeg oTig HIMA (padpo : olvoAo, KiTpivo
: KQUKAOI0I, KOKKIVO : €yXpwuol, PTTAE : acldteg, Tpdaoivo : 18ayeveig Twv HIA, pwp :
ioTTavéewvol) (18).
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Eikéva 4: Méoog apiBuég véwv mepimtwoewy KT avd €10¢ Kal TTO00CTA ETTTITWONG avd
nAIkia/100.000 katoikoug (Cancer Research UK).

Xpnoipa otoixeia yia tnv emonuioAoyia Tou Kl mrpoépyxovral Kal atrd TNV
TTaykoopia T1adon €u@AVIONG Tou HE PAon TOV IOTOAOYIKG UTTOTUTTO. TO
KAtviopa au&dvel Tov Kivouvo eu@aviong OAwv Twv utroTuttwy Tou K1, pe
MEYAAUTEPN ouxvoTNTA Yia Kapkivwua SCC kal SCLC atrd o1 yia AD (19). To
adevokapkKivwpa ep@avifeTal guxvoTepa OTIC Yuvaikes (55%) atrd Toug dvopeg
(45%) (TG00 OTOUG KOTTIVIOTEC OCO Kal OTOUG [N KatvioTég) (20). Aidgpopeg
MEAETEC ava@Eépouv OTI 0 ouxVvOoTEPOG UTTOTUTTOG KIT TTOU €U@aviCETal OTOUG
AvTpeg TIC TeAeuTaieg OekaeTieg €ivar autdg Tou AD, o€ avtiBeon pe Tnv
oekaeTia Tou 70 kar ‘80 Ot1TOU TTIO OUXVA 01 AvTpeg dlaylyvwokovTav pe SCC
(21, 22). To mpo@iA autd OTIC YUVaiKEG ATAV EVTEAWCG DIOPOPETIKO KABWG Ol
MEAETEC ava@Eépouv OTI aTTO TNV €TTOXI TTOU {eKivnoe n «eTTavdoTaon Tou
TOlydpou» OTIG yuvaikeg, Tn OekaeTia Tou 70, 0 YEYOAUTEPOG APIBUOG Twv
yuvaikwy Trou dlaylyvwokovtav pe Kl gixav tov utrotumro Tou AD (19). H
ouxvoTnTa eu@aviong AD OTIG yuvaikeg ouveyiCel va aufdveralr o€ oxéon Me

TOUG AVTPEG OTTOU TTapaTnPEiTal pia otaBepotroinon (19), evw N ePeAvion Twv
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uttéAoITTWV UTTOTUTTWYV Tou KIT @aiveTal va peIwveTal oTadlakd Kal oTa dUo

QUAa (23).

1.2. EmdnuioAoyia Tou KapKivou Tou TTveupova otnv EAAGSa

H emdnuioAoyia Tou kapkivou Tou Trveupova otnv EANGDa £xel avagepBei
EKTEVWG OTN BIBAIOYypa@ia, PE TIC TTEPICCOTEPEG UEAETEC VA ava@épouv OTI O
Kl gival o 1o dueoca OXETICOUEVOG TUTTOG KAPKIVOU ME TO KATIVIOPO OTNV
EAAGOa (Population Attributable Fraction-PFA%) pe 10 TTOO0OOTO VO KUMAIVETAI
atrd 88.4 €wg 89% (24). QoT1d00, OI E£MONUIOAOYIKEG PENETEG OE KOIVOTIKO
etriredo eival eAdyioteg otnv EAAGSQ, KaBwg dev uTTdpxouv €BVIKEG PAOEIS
O0edopEVWY | PEAETEG TTOU Ba pTTopoucav va €xouv Ndn avaAdper auTég TIg
TTPWTOROUAIES. TO KEVO auTd KAAUTITETAI €V PéEPEl attd To Kévipo Kataypa®ng
Tou Kapkivou tng KpAtng (http://www.crc.uoc.gr), To otroio €ival 10 Poévo
TTEPIPEPEIOKO KEVTPO KATAYPAPNG TOU KapkKivou oTnv EAAGDQ, pe pia peyaAn
Baon dedouévwy kal aToixeia Twv TeAeuTaiwy 20 eTwv (25).

H EAG&da €xel €va amdé 1o uwnAOTEPA KATA KEQOANV TTOC0O0TA
KAaTavaAwaong TTPOIOVTWY KaTTvou PETAEU Twv KPaTwV PEAWY TG EupwTraiknig
‘Evwong (EE). Zopgewva pe tov M.0.Y., o mAnBuoudég otnv EAAGOa 1TOU
katrviel augnbnke otaBepd amd 10 2000 £wg 1o 2009, O¢ avtiBeon ue TNV
TITWTIK TAON TOU TTapatnEABnkKe o€ TTOAAEG GAAEC EUPWTTAIKES XWPES
(Eikéva 5). Meiwon otnv katavaAwon TTPoIOVIWY  KaTTvoU TTapousIdoTnKE TO
2010 perd TNV aug¢non Twv opwv oTa TTpoidvta kartrvou. MNap éAa autd pévo
10 2010 katavaAwBnkav 27.7 dioekatoupupia Tolydpa otnv EANGSa (26).
2AMeEpa n EAANGOa ouveyiCel va €xel TRV PEYAAUTEPN KATavaAwon TOIyapwv
avaueoa oTiC Xwpes TS EE (27). To 2011, 10 K&TTVIOPQ ATAV UTTEUOUVO YIa

199.028 ciocaywyég aoBevwv 0€ VOOOKOUEIQ, avTITTpoowTrelovTag 10 8.9%
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TOU OUVOAIKOU apIBuoU Twv aTOuwy TTou voonAeutnkav otnv EAAGda (24).
XapokTnpIoTIKG €ival To yeyovog OTl n EANGda épxetar otn 2" Béon ot
TTO000TO KATIVIOTWY NAIKiag 25-44 yia Toug avipeg kai aotnv 1" Béan yia TIg

yuvaikeg oTIG Xwpeg TNG Eupwting (Eikova 6) (28).
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Eikéva 5: Tdoeig Tou dykou katavaAwaong Torydpwv atnv EAAGSa péxpr To 2010 (26).

2UhNewva pe 10 Aigbvry Opyaviopd yia Tnv ‘Epeuva Tou Kapkivou
(International Agency for Research on Cancer - IARC) 1o 2018 otnv EAAGOQ
kataypagnkav 9.964 véa mepioTaTikd Kl TTou atroTeAei Kal TOV TTIO OUXVO
TUTTO KOPKIVOU. 2TOUG AVTPEG OTTOTEAEI TOV TTIO BavaTneopo TUTTO KAPKivou
EVW) OTIG YUVAIKEG £pXETaI 4°° UETA TOV KOPKIVO TOU JaaToU, TOV KAPKivo Tou
TTaX€0G eVTEPOU Kal Tov Kapkivo TNG HATPAG (29). O IARC trpoBAétel 6T £wg
10 2020, 7.415 avBpwTrol Ba TmeBdvouv atrd KIT otnv EAAGSa tTou 1Ic0duvapei
ME TTEPIOOOTEPOUG aTTO 20 BavAaToug TNV NUEPA, TO OTTOIO AVTIOTOIXEI OE Hia

auénon katd 15.8% o€ oxéon pe 10 TooooTé BvnoipdTnTag 10 2008 (29).
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Eikéva 6: Emkpdrnon
TOU KaTviopgatog o€
nAIKieg 20-44 €Twv OTNnVv
Eupwtn (oTtoBuiopévn
uE BAon Tov TTayKOOUIO
TANBuoud) (29).
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Tig dekaetieg amo 10 1970 £€wg 10 2007 Traparnpeital otnv EAAGSa pia
MIKpPR €TAOIO peiwon otn Bvnoiudtnta atrd KI1. H peiwon aut) gival Tng T1déNg
Tou 0.5% YyIO0 TOUG AVTPEG EVW OTIG YUVAIKEG KATAYPAPOVTAl AUENTIKEG TAOEIG
oTIG NAIKieg 20-45 etwv (Eikova 7). H pgiwon otn Bvnoiyotnta gival Jikpr o€
oxéon pe AdAAeg Eupwtraikég xwpeg ommwg n AuoTpia, n Kpoartia kal 10

Hvwpuévo BaaiAelo Tou kKupaiveTal o€ TooooTd dvw Tou 2.5% (30).

Males, ages 20-44 Females, ages 20-44
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Eikéva 7: Taoeig oe mooootd Bvnoiyotntag K (Eupwtraikd TpdéTuTrio) avd xwpa Kal GUAo
ylo TTEVTE ETTIAEYUEVEG EUPWTTAIKES XwpEeG. O1 TINEG TTEPIOPICovTal O €UPOG NAIKiag 20-44 kai
el@avifovral wg Kupaivépevol pé€aol 6pol 5 eTwv o€ NuIAoyapiBuikr kKAipaka (30).

2UYKPITIKA JEAETN Tou 2009 1ToU agopd Tn Bopeia EANGDQ, £0€1Ee OTI TN
oekaetia  1995-2005 Tmapatnpendnke augnon Tou pEoOU Opou  nAIKiag
d1dyvwong Tou KIT 1600 0TOUG AVTPEG OO0 Kal OTIG yuvaikeg. ‘ETol, amd Ta
62.35+8.8 £1n yia TOug AVTPEG Kal Ta 59.6+9 £Tn yia TIG yUVaAiKES KATA TNV
oekaeTia 1985-1995, o péoog 6pog nAikiag é@Tace Ta 65.05+£9.2 kal 62.5+11.4,
avTioToixa. H idia geEAETN ava@épeTal Kal OTIG BIAPOPES TTOU TTPOEKUYWAV QUTEG

TIG OUO OekaeTieEG o€ Ooxéon PE Tov 10ToAOYIKO TUTTO Tou KI1. To TTAaKWOES
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KAPKIVWHO ATAV O KUPIOPYXOG IOTOAOYIKOG TUTTOG OTOUG AvOpes (45.7% OAwv
TWV A0BEVWYV) eV TO OQEVOKAPKIVWHA NTAV O KUPIOG TUTTOG OTIG YUVAIKEG
(52.6%). Katda tn dekaetia 1995-2005, TTapatnpriOnke onUavTikh Peiwon otnv
eppavion TAakwdoug Kapkivwuatog (atrd 48.0% Ewg 44.1%) otoug Avopeg
Kal TAUTOXPOoVN aug¢non Tou adevoKapKIVWHATOG (attd 15.5% £wg 19.4%) (31).

AAN\N peAETN TTOU TTEPIOPIOTNKE OTOV TTANBUOPS TNG Kpntng, PE oToixEia
TNG dekaeTiag 1992-2013, kaTéypaye Ta XAPAKTNPIOTIKA Twv aoBevwyv e KI
OTO vnoi. ZUP@wva Pe TN JEAETN auTh kataypdenkav 5.509 trepioTtaTikd KI,
ME T TTEPICOOTEPO VA aPopouv AvTpes (87.3%) nAikiag 65—74 etwv (35.2%)
(25). To 75.1% Twv acBevwv auTWV ATAV TTPWNV 1 EVEPYEIG KATTVIOTEG. H
épeuva auTr divel APKETA OTOIXEIQ OXETIKA PE TO OTAdIO TTPWTNG dIdyvwong
NG voéoou. ‘ETol, o1 TrepioooTepol aoBeveic (45.5%) diayvwortnkav pe KIl
oTadiou IV, 10 16.1% pe oTadiou A kai llIB, evw ava@opikad PE Ta TTOCOOTA
5eToUg emBiwong, autd NTav KOAUTEPA VIO TIG YUVAIKEG 0€ OXEON ME TOUG

avtpeg (12.8% ka1 10.6% avrioToixa) (Eikova 8) (25).

Observed and predicted
Net-Survival among ever
smokers

—— Ever smokers-Males
= Ever smokers-Females
= = « Ever smokers-Males

= = « Ever smokers-Females

Observed and predicted
Net-Survival among

never smokers

== Never smokers-Males
w— Never smokers-Females
= = « Never smokers-Males

10 =« Never smokers-Females

Eikéva 8: Mapatnpoupevn kai mTpoBAeropevn empBiwon (Net-survival) Tou kapkivou Tou
TveUpova PETAEU TTPWNV KAl EVEPYWYV KATTVIOTWV oThv KpATn (25).
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Kepalawo 2
MapdyovTeg KiIvouvou

To KATTVIOMA €ival n KUpia airia eeAviong Tou KApKivou Tou TTveuuova
(32, 33). MeAéteg deixvouv OTI O PN MIKPOKUTTAPIKOG KAPKiIVOG TOU
TTveUPOVa OQEIAETal OTO KATTVIOPA o€ TTEPiTTOU 90% Twv avdpwyv Kal oT1o 80%
TWV Yuvalkwyv (34). Mavw atd 5.000 pyepgovwpuéva cuoTaTIKA TOU KATTVOU TwV
TOlydpwyv €XOUV TAUTOTTOINBEI, €K TWV OTToiwV Ta 60 KATNYOPIOTTOIOUVTAl OTIG
Kapkivoyoveg ouaieg (35). Ze autég TmepIAaupBavovtal ol VITPolauiveg, Ol
TTOAUKUKAIKOI apwpaTikoi udpoyovavOpakeg, ol aAdelideg, Ta ofeldwTIKE, Ta
METAAAQ Kal Ol apWUATIKES apiveg (36). YTToAoyileTal 0TI atTd TOUG KATTVIOTEG,
éva 1mooooTd 15-30% Ba avatrtuéel KIM evwy poévo 10 5-7% Twv aoBevwv e
KM eivar un katrviotég (37, 38). ApPKETOi €peuvNTEG AVAPEPOUV OTI PE TNV
QTTOTPOTIA TOU KaTviopartog, 10 20% OAwv Twv Bavatwyv atrd Kapkivo Oa
MTTOpOoUCcE va atro@euxOei (39). H aA\ayy oto oxedlaoud Twv ToIyapwy £XE
0dNYNOE€l TIG TEAEUTAIEG DEKAETIEG OE PETATOTTION TNG IOTOAOYIKAG TAgIVOUNONG
(40). 'ETtol, OTTWG ava@épBnke Kal OTO TIPONYOUUEVO KeEQAAQIO, atmd TO
KAPKIVWHO TWV TTAAKWOWY KUTTAPWY Ta TrponyoUudeva  Xpovia, OAuEpa
eMKpaTei 1O adevokapkivwua (41). H ékBeon otov kamvd Tou TOIyApou
atroTeAei €TTioNg €vav TTapdyovTa KIvOUVOoU, O OTTOI0G PTTOPEI va augnoel Tnv
moavoTnTa gu@aviong Kl oe TadnTIKoUg KATIVIOTEG €wg Kal 26% (42). Ol
TTaONTIKOI KOTTVIOTEG TTOU gP@avifouv Kl atmmotedolv 10 2% €wg 3% Tou
OUVOAOU TWV TTEPIOTATIKWYV (43).
Tig TeAeuTaieg OUO dekaeTieg, TTEPIOCOTEPEG aTTO 1000 peAéTEG €xOUV

OUOXETIOEI «UTTOTTTA» YOVidla PE Tn YEVETIKA TTPodIdBeon otnv gugavion KIl,
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aAG Aiyeg €xouv arrodeigel Tnv dpeon dpdon Twv yovidiwv auTwyv OTnv
EMOAVION AauToU Tou TUTTOU Kapkivou (44). Mepittou 10 20% TWV KATTIVIOTWY KAl
MN KATTVIOTWV HE OIKOYEVEIOKO IOTOPIKO KAPKIVOU £XOUV augnuévo KivOuvo
eppaviong KIT (45). Or yevetikéG TTAPAAAQYEG TTOU ETTAYOUV TOV KivOUvOo
eppaviong Krl eutritrrouv o€ TPEIG KATNYOpPiEG. H TTpwTn Katnyopia €ival ol
OTTavIeEG mmapardayéc uwnAou kivduvou (emmkpdtnon 1% 1 Aiyotepo), n
0euTePN, O TapaAdayéc uérpiag emkivouvornTac (EmKpATnon OxI dvw Tou
5%) kai o1 KoIVEG TTapaAdayéc xaunAou Kivouvou (eTTIKpATnon TTavw atmo 5%)
(45). Méxpr oApeEPa, O YEVETIKOG TOTTOG TTOU £XEI KATNYopPnOEi Aueca yia tnv
avattuén Tou KI, Bpioketal otn Béon 6g23-25 kal agopd 10 yovidlo RGS17
(46). Ta TeAeuTaia dEKa XpOVIa €XOUV EVTOTTIOTEI KOIVEG YEVETIKEG TTAPAAANAYES
oTig Béoeig 5p15.33 (TERT/CLPTM1L), 6p21.33 (BAT3/MSH5) ka1 15925.1
(CHRNAS5/CHRNA3/CHRNB4) Ttrou ettiong éxouv katnyopnBei pévo yia 10
10% TWV TTEPITTTWOEWYV Tou KI1 (44).

2TnV Mo TTpdo@aTn peta-avaluon tou Wang Kal Twv CUVEPYATWYV TOu,
EYIVE €CETAON TWV CUCXETIOEWYV PETAEU TWV YEVETIKWY TTOAUHOPPICHWY KAl TOU
Kivduvou avamrtuéng K1, pe 1n xprion dedopévwyv ammd 1.018 peAéteg, TTou
agopouv 2.910 yeVETIKOUG TTOAUPOPPICHOUG. 22 YEVETIKOI TTOAUPOPQICUOI O€
21 yovidia cuoxetioTnkav aueca pe Tov KIT (Eikdéva 9). O1 TToAupop@iouoi
QUTOI  €TTNPEACOUV  PUBMIOTIKEG AEITOUPYIEG TWV KUTTAPWY, OTTWG TNV
TPOTTOTTOINON TWV I0TOVWY, TNV utrepevaicbnaia tng DNaong |, Tnv aAAayn
TOU TTPWTEIVIKOU WOTIBOU Kal TNG BECHEUONG METAYPAPIKWY TTAPAYOVTWY OF
TTOAQTTAOUG TUTTOUG KUTTAPWY, CUMTTEPIAANBAvOUEVOU Kal TOU 10TOU TOu

Tveupova (44).
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APEX1 rs1760944(A/C) | 47.94 All 8 3588/3783 | AvsC 1.16(1.08-1.25) | 2.85x 10 |9 0360 |0.386 |AAA | Strong
AXIN2 152240308(T/C) | 37.40 All 3 758/742 TvsC | 0.73(0.63-0.85) | 6.39 x10-* |0 0398 [ 1.000 |AAA | Strong
CHRNA3 | rs6495309(T/C) | 38.44 All 4 3381/4244 | TvsC | 0.83(0.77-0.89) | 6.55x 10 |0 0427 [1.000 |AAA | Strong
CXCR2 1s1126579(T/C) | 55.45 All 3 942/964 TvsC | 0.84(0.74-0.96) | 0.009 0 0967 | 1.000 |AAA | Strong
CYP2E1 rs6413432(A/T) | 2217 All 14 2044/3347 | AvsT | 0.78(0.71-0.85) | 6.76 x 10 |0 0821 [0.827 |AAA | Strong
HYKK 1s931794(G/A) | 32.89 All 5 2435/3180 | GvsA 1.23(1.14-134) [ 1.85x 107 |0 0864 | 1.000 |AAA | Strong
PON1 1s662(A/G) 1670 All 3 995/834 AvsG | 0.77(0.67-0.88) [2.02x10* |0 0701 [ 1.000 |AAA | Strong
REV3L 1s462779(T/C) | 39.36 Asian® |4 1937/2335 | TvsC 1.11(1.02-122) | 0.021 0 0911 0734 | AAC | Strong
ATM rs189037(A/G) 42.68 Asian* 5 3036/3415 AvsG 1.09(1.00-1.18) | 0.050 29 0.227 | 0.806 ABC Moderate
CD3EAP | rs967591(A/G) | 32.09 All 3 676/726 AvsG 1.23(1.01-1.49) | 0.036 22 |0278 [1.000 |BAA | Moderate
carriers
CYP2A6 | rs1801272(A/T) [3.99 Caucasian® | 3 24112644 [vsnon- | 0.66(0.52-0.84) [ 0.001 0 0674 |1.000 |BAB | Moderate
carriers
HIFIA 1s11549467(A/G) | 9.45 All 3 509/566 AvsG  |227(1.74-2.96) [ 1.62x10~° [0 0481 |0296 |BAA | Moderate
PDCD5 1s1862214(G/C) | 32.06 All 3 737/683 GvsC 1.32(1.12-1.56) [ 0.001 0 0395 [0.296 [BAB | Moderate
PROM1 1s2240688(C/A) | 27.37 Asian* |3 2332/2457 |CvsA | 0.83(0.76-091) | 6.92x 10 [0 0991 (0296 |AAB | Moderate
TP53 1512951053(G/T) | 9.93 All 3 475/569 GvsT 1.57(1.11-2.23) | 0.011 37 [0203 0296 [BBB | Moderate
P63 1510937405(T/C) | 42.62 All 4 4927/8794 | TvsC | 0.87(0.81-0.94) | 22010 |34 |0207 (0308 |ABA | Moderate
WWOX CNV-67048 286 Asian* 4 2942/3074 2:;‘;7“2 2.06(1.58-2.70) | 120 x 107 |0 0911 [1.000 |BAB  |Moderate
XRCC1 1s3213255(G/A) | 38.15 All 3 1089/1506 | GvsA | 1.21(1.08-1.35) | 0.001 0 0457 | 0296 |AAB | Moderate
AGER rs1800624(A/T) | 34.41 Asian* 3 1656/1693 AvsT 1.18(1.04-1.33) | 0.010 16 0.305 | 1.000 AAC Weak
BCL2 1s2279115(A/C) | 4337 All 5 1847/2367 | AvsC | 0.65(0.46-0.91) | 0.011 91  [0.000 [0624 [ACC | Weak
CHRNA3 | rs578776(T/C) | 31.98 All 3 12452009 |TvsC | 0.87(0.77-0.98) | 0.018 0 0908 [1.000 |AAC | Weak
CHRNA3 | rs938682(C/T) | 2837 All 3 1240/1986 | CvsT | 0.86(0.76-0.96) | 0.009 0 0582 [0296 |AAC | Weak
CHRNA3 | rs12914385(T/C) | 35.09 All 4 5356/2873 | TvsC 120(1.01-1.44) | 0.044 76 0007 |0734 |ACA | Weak
CHRNA5 | rs16969968(A/G) | 32.51 All 11 6222/62452 | AvsG 1.23(1.06-1.43) | 0.007 80 [0.000 [0.119 [ACC | Weak
CLPTMIL | rs402710(T/C) | 32.92 All 13 7214/8051 | TvsC | 0.89(0.83-0.95) | 263x 10~ [38  |0.078 |0.669 |ABC | Weak
CYPIAI | rs4646903(C/T) |21.88 All 57 9844/12410 | CvsT 1.16(1.07-1.25) [ 1.59x 10" |55 | 0.000 [0.772 |ACC | Weak
CYPIAI | rs1048943(G/A) | 17.83 All 54 9869/12114 | GvsA | 123(1.11-136) | 7.64x 10 |67 | 0.000 [0.649 |ACC | Weak
CYPIBI 1s1056836(G/C) | 38.50 All 12 3033/3866 | GvsC 1.13(1.05-1.22) | 0.002 0 0551 |0.064 |AAC | Weak
CYP2A6 | rs5031016(C/T) | 9.89 All 3 1527/1138 | CvsT | 0.57(0.33-1.00) | 0.048 73 0025 [0296 |BCC | Weak
CYP2EI 152031920(T/C) | 1733 All 23 4983/6628 | TvsC | 0.86(0.76-0.97) | 0.018 50 |0.003 |0509 |ACA | Weak
1s351107(G/T)
ELANE gz:p”:)bc' 531 Caucasian® | 3 745/762 GvsT [ 055(0.34-087) | 0.011 29 (0246 |1.000 [BBC | Weak
1rs7254054(A/G)
ELANE ;—;43;», 27.20 Caucasian® | 3 754/750 AvsG  [0.77(0.61-097) | 0.030 46 [0.155 |0296 [BBC | Weak
ERCCI s11615(C/T) | 5118 All 12 5731/7058 | CvsT | 0.90(0.83-0.99) | 0.023 52 |0018 [0.086 |ACC | Weak
ERCC2 1s238406(A/C) | 40.05 All 6 1754/2688 | AvsC 1.12(1.02-1.23) | 0.013 0 0558 |0260 | AAC | Weak
ERCC2 s13181(C/A) | 25.26 All 40 13111/16749 | CvsA 1.12(1.05-1.19) [ 418 x10* {49  [0.000 [0.753 [ABC | Weak
ERCC5 1s1047768(T/C) | 43.99 All 4 1449/2248 |TvsC | 0.86(0.74-1.00) | 0.049 48 [0123 [073¢ [ABC | Weak
ERCC6 1s3793784(G/C) | 30.82 All 3 1643/1689 | GvsC | 0.75(0.60-0.92) | 0.007 68  |0.044 1000 |ACA | Weak
FGFR4 1s351855(A/G) | 42.47 All 4 1083/1275 |AvsG | 0.82(0.69-0.98) | 0.025 33 |0214 |0.089 |ABC |Weak
GSTMI1 Present/null 4885 All 133 | 33253/37867 :“"m‘:l 118(1.12-123) [ 254x 10" |52 [0.000 |0.105 [ACC | Weak
GSTPI 1s1695(G/A) 30.41 All 6 12521/14411 |GvsA 1.08(1.02-1.15) [ 0.011 55 0000 0075 [ACC | Weak
GSTTI GSTTI 26.14 Al 77 | 230095365 MUY | 1100102-119) | 0011 s8  [0000 |0346 |ACC | Weak
VNTR(common ) e
HRASI m:;u/)m 7.03 Caucasian® | 4 Me/M7e | T | 255(101-645) [ 0.048 69 [0.023 |0734 [BCC | Weak
IL10 rs1800896(G/A) | 37.18 All 10 2861/3817 | GvsA | 1.29(1.05-1.59) | 0.017 75 |0.000 [0074 [ACC | Weak
MAPKAPK2 | CNV-30450 9.76 Asian’ 3 2332/2480 ;i:;}:“ 1.60(1.04-2.45) | 0.031 81 0.005 |1.000 |BCB | Weak
MDM2 1s2279744(G/T) | 41.05 All 19 11076/14434 | GvsT 1.10(1.01-1.19) [ 0.021 75 0000 [0700 |ACC | Weak
MIRI46A | 1s2910164(C/G) | 45.26 All 6 3158/3225 |CwsG 1.16(1.06-1.27) | 0.001 21 |0274 0260 |AAC | Weak
MMP2 rs243865(T/C) 16.77 All X 1751/1729 TvsC 0.63(0.45-0.89) | 0.009 80 0.007 | 0.296 BCC Weak
MTRR 1s1801394(G/A) | 4328 All 3 1668/2291 | GvsA 1.13(1.03-1.24) | 0.011 0 0525 | 1000 |AAC | Weak
NOD2 :;20"2"0?“":(7:,_) 0.50 All 3 807/4078 vsu"n::l:s 1.42(1.07-1.90) | 0.017 0 0593 [1.000 | xAC | Weak
carriers
SFTPB :’I‘ﬁm’ 5.83 All 3 157/240 vs"‘"‘;‘ﬂ‘;“ 1.92(1.11-3.33) | 0.020 0 0960 |0296 |CAB | Weak
SOD2 rs4880(T/C) 5148 All 9 3738/4467 TvsC 1.20(1.06-1.36) | 0.005 61 0.009 | 0.348 ACA Weak
TERT 1s2736098(A/G) | 33.01 All 7 4660/4825 | AvsG | 1.20(1.08-1.33) | 0.001 67 |0.006 |0548 |ACB | Weak
UGTIA6 | rs6759892(G/T) |25.10 All 3 266/261 GvsT [ 227(1.14-4.53) | 0.020 84 |0002 [1.000 [BCA | Weak
XRCCI rs1001581(T/C) | 3452 All 5 851/1166 | TvsC 1.17(1.00-137) | 0.044 28 |0232 0221 [ABC | Weak
XRCCI 151799782(T/C) | 18.19 All 30 11096/13772 | TvsC 0.90(0.82-0.98) | 0.022 62 |0000 [0372 [ACC | Weak
XRCCI 1s3213245(C/T) | 11.03 All 5 2795/2865 | CvsT 1.29(1.04-1.59) | 0.020 68 |0.014 0806 |ACC | Weak

Eikéva 9: eveTikoi TTOAUMOP@ICHOI TTOU €Xouv Auean ouax£Tion e TNV eugavion KI oe
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META-avVAAUCHN UTTOOHAdWY HE EVTOVEG I PETPIEG CWPEUTIKEG atrodeitelc. OR = o Adyog Tng
mBavotnTag, 95%Cl = didoTnua eutmioToolvng 95%, ins = eicaywyn, del = diaypagr, CNV =
aAAayfl Tou apiBuol Twv avtiypdewyv, SCLC = puikpokuttapikdg KI, NSCLC = pun
MIKpokuTTapIKOG KI, AD = adevokapkivwua, SCC = kapkivwpa €k TTAAKwOWYV KUTTdpwy. H
OuoxETION PE TNV eu@avion Tou Kl ye Bdon Ta aTtoixeia katnyoploTrolgital o€ 1Ioxupn (strong),
evdiapeon (moderate) kai aoBevr) (weak) (44).

2NUavTIKG ONPEI0 OTA TTAPATIAVW OTOIXEIQ ATTOTEAEI N TTapartpnon OTi
OTOUG AvTpeg NnAIKiag avw Twv 50 eTwv, o KIT dev OuvdEéeTal PE YEVETIKA
TPodIdBeon, KATI TTOU TTAPATNPEITAI OTOUG AVTPEG KATW Twv 50 eTwv (47).
Map'6Aa autd o apIBPOS Twv atéuwy TTou diaylyvwokovTal e KIMT og nAikia
KATWw Twv 50 €TV gival OXETIKA MIKPOG Kal atroTeAei Trepitou 70 10% TOU
OUVOAIKOU apiBuou Twv aoBevwy (48).

Ta TeAeutaia xpovia, n Tpwrtoavis eEENIEN OTnv  avaAuon Tou
YOVIOIWUOTOG OTOV KAPKIVO TOU TIVEUPOVA EXEl QEPEI €TTAvVAOTACN OTNV
Karavonon Tng VvOooou o€ poplakd emmiredo. Kar™ apxryv, n avaiuon
OAOKANPWY  YOVIOIOKWY  OIKOYEVEIWV (TT.X. KIVOOWV Kal  QwWo@aTacwV
TUPOGIVNG), WG TUAUa Tou TTPOQ@IA Tou peTaAAayuévou DNA TToU agopd
yovidla 1Tou ouvdéovTal Pe Tov KI, atrokGAuye onPavTikKG OTOIXEIQ OXETIKA UE
TN popiakr dourn TNG vooou. H avakdAuywn peTaAAdgewv TTou oxeTiCovtal HE
TOV KOPKIVO TTPOEPXETAI ATTO Tr) CUCTNUATIKN ETTAVECETACT TOU YOVIOIWMPATOG
TOU KAPKIVIKOU KUTTapou. Mia TTpdo@atn PHEAETN atTrokAAuywe TTavw atmdé 1000
OWMATIKEG PETAANGEEIG, WeTG atmmd aAAnAouxion 623 yovidiwv PE yvwoTh A
moavry kapkiviki dpdon. Evromiotnkav 26 yovidla pe onuavtikd uwnAoug
pubuouc peTtaAAalyéveong, TIOU  eVOEXOMEVWG VO  EUTTAEKOVTAI  OTNV
oykoyéveon (49). AMa vyovidla ToU gu@avifouv ouxva HETAAAAGEEIC,
mepIAauBdavouv TIC KIVAoeG Tupoaivng, 0TTws o EGFR, oupdAoyo Tou ERBB4,
Kal TToAAaTTAG yovidla Tou utrodoxéa Ephrin, ommwg 1a EPHA3, VEGFR2

(KDR) ka1 NTKR (50). AuTEG 01 HEAETEG TTAPEXOUV TTANPOPOPIEG OXETIKA HE TIG



leviko Mépog 33

Baoikég 0doug onuaTodOTNONG WG TTPOG TNV oykoyéveon oTtov KI, o1 oTroieg
MTTOPEI va XPNOIMEUOOUV WG VEOI MOPIAKOI OTOXOl yia TnVv avdarTugn
BEPATTEUTIKWV OXNUATWV.

Karroieg yeveTIKEG aAAayEG, TTou oxeTiCovral pe Tnv avarTugn tou KIl,
OTTWG @aivetal Kal oTnv Eikéva 9 gival povadikég yia KABe QUAR Kal 1I0TOAOYIKO
Tutro Tou KI1. ‘ETol, n peta-avaluon tou Wang €0€1Ee eTtiong 011 oTov AoIATIKO
kai Kaukdolo T1AnBuopd  avayvwpifovralr 26 kar 19  TTOAUPOPQPICUOI,
avTioToIXa, TTou OxeTiCovral pe TNV eugavion tou KIl. Ooov agopd Tov
IOTOAOYIKO UTTOTUTTO, ONUAVTIKA CUOXETION €XEI BPpeBei pe 25 TTOAUPOPPICOUG
yia 1o utrotutmo NSCLC, 5 yia tov SCLC, 15 yia to AD, 8 yia Tov SCC, 3
Koivoi TToAupop@iopoi yia Toug uttoTuttoug NSCLC kai SCLC kai 4 koivoi
TTOAUMOP@IOUOI Yia Toug uttoTuTToUG AD Kot SCC (44).

Mépa ammd TO KATTIVIOUA, TO OIKOYEVEIAKO 10TOPIKO KOl TO VYEVETIKO
utTtORaBpo, dAAoI TTapdyovTeg TTou oXeTiCovTal he TNV eu@avion Tou K, gival
QUTOI TTOU cuvdéovTal AUECA UE TNV KABNUEPIVOTATA Kal TOV TPOTTO (WAGS TOU
atopou. ‘Etol, o Kl €xel OUOXETIOTEI PE TNV KATAVAAWON KOKKIVOU KPEATOG
(51), ™n @TwXA OlaTpo@r) ot B KAPOTEVOEIDN (52) Kal Ta XAPNA& emireda
Birapivng D (53). O1 peAéteg mOU ouoxeTiCouv TNV gu@avion Tou Kl pe tnv
KaTtavaAwaon aAKOOA Kal KagE oTnpifovTal KUpiwg oTo Yeyovog OTI Ta ATOPA JE
QUTEG TIG OUVIBEIEG, gival KATA KUPIO AOYyO KOATIVIOTEG TTOU €XOUV OUVOUAOEI
TNV KaTavAAwaon Tou TToToU Kal TOU Ka@é Je peyalo apiBuo toiydpwy (54, 55).
Kdatroia voonuara, O0TTwg N Xpoévia aTTo@pPaKTIKr) TTveupovoTttddsia (56), To
aocBua (57), n Quuartiwon (58) kai n péAuvon ammd 10 oTéAexog Chlamydia

pneumoniae (59), £xouv OXETIOTE £TTIONG PE TNV EJPAvion Tou KIT.
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MeAéTeg TTOU €XOUV Yivel O€ €MICWVTEG TNG QATOMIKNG POUPAG Kal O€
aoBeveic TTou €AaBav akTivoBepatreia odrlynoav OTO CUMTTEPACHA OTI N
é€kBeon o€ 1ovilouoa akTivoBoAia augdvel Tov Kivouvo epgaviong K (5).
2nNMavTIKOG TTapdyovtag Kivouvou yia Tnv gugavion KIT atroTelei €1miong n
€kBeon oe padievepyd padovio. TETOlIO €KBEON €xEl KATOYPOQEI O EPYATEG
opuxeiwv (60) kal oTo EoWTEPIKO TTEPIBAANOV TwWV KaTolKiwy (61). H YTrnpeoia
MpooTaciag MepiBdAAovTog Twv HIMA Bewpei 611 n €kBeon oe paddvio OTo
TEPIBAAAOV TOU OTTITIOU OTTOTEAEI TOV OEUTEPO TTIO CNPAVTIKO TTAPAYOVTA OTNV
eppavion K (5). AMNa uAikd Ta otroia €xouv oxeTioTei pe Tov KI €ival o
auiavtog (62), To Xpwuio (63), T0 KAdUIO (64), TO apoevikd (65), TO TTUPITIO
(66), o1 TTOAUKUKAIKOI apwpaTIKOi udpoyovavBpakeg, TT.X. Bevdivn (67), Ta

MIKpoowpaTidla Tou aépa (68) k.a. (Eikdva 10).

1 SMOKING

CIGARETTES
increases risk 20 times

7 ﬁm%ﬁ?“ R I S K 2 a radooacuve gas

FACTORS
e FOR 3 asaistos

LUNG CANCER

4 ENVIRONMENTAL
TOBACCO EXPO

5 eenerics
in a first-degree relative

Eikova 10: Tlapdyovreg kivOUVOU yia TnVv EUQAVION TOU KOpKivou Tou TrveUpova
(https://www.nationaljewish.org/health-insights/health-infographics/lung-cancer-risk-factors)



https://www.nationaljewish.org/health-insights/health-infographics/lung-cancer-risk-factors
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Kepalawo 3
Ai1dyvwon Tou KapKivou Tou Trveupova

o CUUTITWHATA TOU KAPKiVOU TOU TIVEUMOVA E€ival [N €10IKA Kal
Touvr']ewg eMavifovtal o€ TTpoxwpnpévo oTédio TG véoou, Kabwg 5-
10% Twv aoBevwv dev gu@aviouv KATTOI0 CUPTITWHO KaTd TNV €vapén Tng
vooou. Ta ouviBn CUUTITWPATA TOU KApKivou Tou TTveUpova TTepIAapBavouy
Bnxa (45-75%), aipgoTITUCH, BWPOKIKG TTOVO (25-50%), duoTTvold, aTTWAEIa
0pegng, amwAeia Bapoug, Tveupovia, aiocbnua kakouyxiag kar aduvayia. Mo
otdvia, ol aoBeveic eppavifouv ouvdpouo Horner, 6tav o1 Oykol €I0BAAAOUV
OTO BWPAKIKO ToiXWwHaA, ouvdpouo avw KoiAng @AERag (Superior Vena Cava
Obstruction — SVCO) Kkal TTapaveoTTAAOMUATIKA oUvdpoua TTou gP@avifovTal
KUpiwg o€ a0BeveiC e MIKPOKUTTAPIKO KAPKivo Tou Trveuuova (69). Ztov
Mivaka 1 710U akoAouBei, ava@Eépovral T CUPTITWHATO TOU KAPKivou

TIVEUUOVA KATA TNV apXIKA KAIVIKA EKTINON KAl N OUXvOTNTA EUPAVIONS TOUG.

Mivakag 1: ZupTTwpaTa Kapkivou TTveUova KaTé@ TNV apxIKn KAIVIKR EKTIUNoON Kal guxvotTnTa
eyeaviong (70).

ZUMTTTW porTa Zuyvotnta epdaviong (%)
Brxag 8-75
AnwAewa Bapouc 0-68
Abonvola 3-60
MNovog oto otnBog 20-49
Alomntuon 6-35
MNovog ota ootd 6-25
MAnktpodaktuiia 0-20
MNupetog 0-20
Aduvapuia 0-10
SVCO 0-4
Avodayia 0-2

ZUPLYUOC 0-2
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Otav n kAIVIKN €IKOva evog acBevr) BETel TNV UTTOWIia KakoriBoug OyKou Tou
TTIveUOVa TTPETTEI APECA va TeEOEI n diIdyvwon Kal va KAaBopIoTei n €KTaon TG
véoou, dnAadn n otadiotroinor Tng. H didyvwaon Tou KI1 BacifsTar ouvibwg
OTn QUOIKN €EETAON, OTA ATTEIKOVIOTIKA E€UPUATA KOl OTAV IOTOAOYIKA 1
KUTTaPOAOYIKA TauToTroinon a1rd deiypa Pioyiag, KUTTAPOAOYIKO 1 XEIPOUPYIKO
UAIKO.

H akTivoypagia Buwpakog atroTeAEi TNV TTPWTN ATTEIKOVIOTIKI HEB0SO yIa T
d1dyvwon Tou KIT Adyw Tou XapnAou Tng KOOTOUG, TNG XAPNAAG £€kBeong oTnv
akTIVOBOAia kail TNG uwnAng evaioBbnaoiag (Eikova 11) (71).

H kUpia p€Bodog atreikoviong yia mn otadiotroinon Tou KI gival n agovikn
Topoypagia (CT) Bwpakog ue xoprynon okiaypagikou péoou kai n CT dvw
KOINiOG, £€TO1I WWOTE VA €XOUME €IKOVA TOU NTTATOG KAl TWV ETTIVEQPIdiwWyV. H
payvnTiky Topoypagia (MRI) utrepéxel TNG ACOVIKNAG yia Tov €AEyXo Tou
EYKEQAAOU, OTTWG KAl YIA TNV EKTIUNON TWV OYKWV TNG KOPUPNG TOU TTVEUUOVA
(6ykol pancoast) kal TpoTiydTal yia autd 1o Adyo. H MRI etmiong ekTipda
KaAUTEpa Tn OINBnon Twv PeydAwv ayyeiwy, TnG Tpaxeiag, Tou Bwpakikou
TOIXWMATOG, TOU HuoKapdiou kal Tou dlagpdayuatog (Eikéva 11) (72). To
oTvenpoypd@nua ooTwv e y-camera (T99), oAokAnpwvel Tn oTadioTroinon
Kal €ival aTTapaiTnTo £TTi UTTOWIOG ETTEKTACNG TNG VOOOU OTA OOTd.

H oAoocwparTikriy Topoypagia ekTTouTrAG TTodiTpoviwy (PET) ue 18-9Bdpio-
0eoguyAuKkoln (F-18 FDG) xpnoigoTrolsiTal eupéwg Ta TEAEUTAIA XPOvIa yia Tn
d1dyvwon kal oTadloTroincn Tou Kapkivou Tou Trveupova (Eikéva 11).
Baoiletal otov auénuévo peTaBoAIoud TNG YAUKOZNG aTTO Ta KAPKIVIKA KUTTAPO
oe oxéon pe Ta uyi. ApXIKG XpnoidoTroindnke yia Tn OlEuKpivnon Tou

MOVApPOUG OCou Tou TIVEUPOVA KAl KATA TNV OpxIKf oTadloTroinon. TN
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OUVEXEID OPwG, ol €VOEIEEIC TNG dlEupuVONKav WOTE VO CUVEICQEPEI OTN
d1dyvwaor, oTadloTroinon Kal £TTavacTadloTToinon META atmd BepATTEUTIKOUG
XEIPIOPOUG, 1600 yia Tov KIT 600 Kal yia GAa veotrAdopata. H xprijon tou
PET/CT otnv apxikrp oTtadiotroincn Twv acBevwyv MPEIWVEI TOV apIBNO Twv
AoKoTTwV BwpakoTouwy (73) Kal Ba TTPETTEI va €TTIAEYETAI O€ KABE TTEPITITWON
TTOU TTPOYPANUATICETOI BEpaTTEia JE OKOTTO TNV ioon.

Kapkivog o€ aktwvoypadia Owpakog Kapkivog o€ afovikn topoypadia

cancer

Kapkivog o€ PET scan

Eikéva 11: Atreikovion Kl pe aktivoypagia, afoviki Topoypagia kar PET scan.

H vootrTiky Bpoyxookdtnon (Eikdva 12) atroteAei TTOAUTINO €pyaAcio yia
TOV KaBopIoPO TNG dIdyvwong Kal Tou oxedlaouou Beparreiag, 181aitepa oTav
TIPOKEITAl YIA KEVTPIKOUG €VOOPBPOYXIKOUG Oykoug. O ouvduaouds Tng
Bpoyxikng ékmrAuong (washing), Twv ¢&eopdtwv (brushing) «kar Tng
dlaBpoyxikAc FNA/B (TBNA/B) utropei va €xel euaiocbnaoia otnv avixveuon Tng
kakonBeiag péxpl kal 88%. Qotdéo0, N euaioBnoia TnG ueBOGdOU cuvdEeTal
aueoa pe 10 PEyeBOC Kal TN B€on Tou Oykou. ‘ETol, n evaicbnoia NG uebddou

oTnVv avixveuon aAAOIWOEWV MIKPOTEPWVY TwWV 2cm pelwveTal oTo 34% (74).
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Map'6Aa autd, n avamTuén o €CeAIYUEVWV KAl EUKAPTITWY BPOYXOOKOTTIWV
ME xprion evOORPOYXIKOU UTTEPHXOU O€ TTPAYMATIKO Xpovo (real-time EBUS-
guided), BeATiwoe TNV euaioBnaia Kal TNV €I0IKOTNTA TNG MEBGBOU PEILVOVTAG
TTOPAAANAQ TO TTOOOOTO TWV ETTITTAOKWY (75). TO HEYAAUTEPO TTAEOVEKTNMA TNG
BpoyxookoTTNONG ME UTTEPrXOUG €ival n duvartdtnTa oTadloTroinong Tou
pecoBwpakiou pe Aqyn Blowiwv ammd oTaBuoug Asp@adEvwy, TTUAdiwV Kal
MECOBWPAKIKWY, ETITUYXAVOVTAG ME TOV TPOTTO aAuTO T O1dyvwon Kal Tn

oTadIoTToINCN TAUTOXPOVA.

Eikéva 12: Bpoyxookdtrnon 1mou O€ixvel Tov evOOTPaXEIakd OyKo (apioTepd) Kal YETA aTTd
XEIPOUPYIKN agaipean Tou (deid) (76).

O1 kAhaoolkég péEBodOI Blowiag, OTTWG N HECOBWPAKOOKOTTNGN Kal n
QVOIXTA XEIPOUPYIKA Blowia TTapéxouv YeEYAAn akpifeia 0To XapakTNPIOKO Wiag
aAloiwong, Teivouv OpwG va  eykaTaAeiBouv pe TV TTPOodo  TwvV
Bpoyxookotriwv kai TIc EBUS Texvikéc. Qotdéco, n Pioyia utrd agoviko
TOMOYPAQO €VvOEIKVUTAI YIa TNV 10TOAOYIKA OIAyvwon HIaG TTEPIPEPIKNG
TTPWTOTTAB0UG A deUTEPOTTABOUG £0TIOG, TNV EMIRERAIWON UTTOTPOTING KAl TV
empBePaiwon peTaOTACEWYV O€ aoBeveic o1 ormoiol dev  duvavtal  va

utroBANBoUV o€ BpoyxookdTTnon, atrAn i ye EBUS (Eikéva 13).
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needle

lung mass

Eikova 13: ApioTepd, €IKOva 0EOVIKNAG Topoypa@iag META Tnv TotTroBéTnon Tng PeAdvag
Bioyiag oe oCidlo Tou degloU dvw AoPoul. Ae€id €IKOVA UTTEPHAXWYV PETA TNV TOTTOBETNON TNG
BeAdvag Bloyiag.
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Kegpalaiwo 4
loToAoyiki Tagivéunon

O KOPKivoG TOou TIveUpova Taglvoueital o€ dUO KUPIEG KATNYOPIEG,
OUP@WVA PE TNV IO0TONOYIKA EPQAVION : OTOV HN MIKPOKUTTAPIKO
kapkivo Ttou mrveupova (NSCLC) kai otnv opada Twv VEUPOEVOOKPIVIKWV
OYKWV, OTOUG OTTOIOUG UTTAYETAI O MIKPOKUTTAPIKOG KAPKiVOG TOU TTveUOva
(SCLC) (77, 78). YtrohoyiCetal 611 o NSCLC avtiTrpoowTreUel TTEPITTOU TO 75-
90% TWV OYKWV TwV TIVEUPOVWY, evww o SCLC 10 10-25% (79). O NSCLC
TepIANQUPBAVEl  QPKETOUG  UTTOTUTTIOUG, ME  OIOQOPETIKA  HOPPOAOYIKA
xapaktnpioTikd. O1  koOpiol  utétuttol Tou NSCLC  trepiAapBdvouv 10
adevokapkivwpa (AD), Tov kapkivo amd mAakwdn kuttapa (SCC) kal Tov
MeyaAoKuTTapikG kapkivo Tou Ttrveupova (LCLC) (77). To adevokapkivwua
gival o o koivog uttotuttog NSCLC, 181aitepa peTalu Twv yuvaikwy (77). O
0euTepog Mo ouxvog uttoTuttog NSCLC 1ou ouvavtaue givar o SCC 110U
atroTeAel T0 20% €wWs 35% OAWV TWV TTEPITITWOEWV KAPKIVOU TOU TTVEUHOVQ
(77). O1 utréTUTION TOU €ival 3: KEPATIVOTTOIOUUEVO, UN-KEPATIVOTTOIOUUEVO KOl
BaoikokutTapoeldés (basaloid).

H 1o10AoyIKA Katnyopiotroinon Ttou SCC e€ival yevikd atmrAf, KabBwg
XOopakTnpifetar atmmd  €UKOAQ  OIAKPITEG  TTEPIOXEG  KEPATIVOTTOINONG KOl
OXETICOMEVN QAgypovwdn ouvioTwod. AlyOTeEPo dIAYOPOTIOINUEVEG HOPYEG,
XWPIC KEPATIVOTTOINON Kal UE MIKPOTEPO KUTTOPA, WTTOPEI va OMOIAOUV HE
OTPWHATA PBOCIKWY KUTTAPWY TOU TTAOKWOOUG €TMBNAiou. Zg auti Tnv
TEPITITWON, PTTOPEI va atmmaitnBsi avoooioTtoxnueia (IHC) yia tnv avixveuon

€I0IKWYV TUTTWYV, KABWG KAl N avixVeuoT VEUPOEVOOKPIVIKWY OEIKTWYV (80).
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To adevokapkivwpa TrepIAaPBAavel pia Jop@oAoyIKG eTepoyevly Opada
OYKWV TTOU ouvOEovTal AIlyOTEPO OUXVA UE TO KATTVIONO o€ oxéon pe Tov SCC.
O TUTTOG KOBOPpICETAI ATTO TNV ETTIKPATOUCA Pop@poAloyia (predominant pattern)
kKal €xouv eloaxBei o1 6por AIS (Adenocarcinoma in situ), MIA (Minimally
Invasive Adenocarcinoma), ol UTTOTUTTOI AETTIOIKOG, KUWEAIDOEIDEG, BNAWDEG,
MIKPOBNAWAEG KAl CUPTTAYEG, O€ QVTIKATAOTOON Opwv TNG TTaAAIdTEPNGS
Tagivéunong Tou 2004 (77). Me Baon 1a HOPPOAOYIKA XAPOAKTNPIOTIKA TOUG
MTTOPEI va €ival xapnAou, evdlidueoou Kal uwnAou Babuou kakonBeiag. Ta
adevoKApKIVWPATA gival dounuéva atrd adéveg pe BnAwdeIg dopég 1 ival
oupTtrayn kal rapdyouv BAévva (80). To BpoyxokuweAidikd kapkivwua (BAC),
TTOU €ival OUXVO O€ YUVAIKES TTOU BV KATTVICOUV, EBEWPEITO UTTOKATNYOPIO TOU
AD. Z0pg@wva e TN vEa Tagivounon Twv adeVOKAPKIVWUATWY (2015) o 6pog
BpoyxokuweAidikd kapkivwpa — BAC kai  pIKTOG utrétuttog AD  €xel
KatapynBei. Ta Tpwnv un-fAevvwdn BAC karatdoocovtal o€ : un BAevvwodn
AIS, MIA, LPA (lepidic predominant AD). Ta Tmpwnv BAevwwdn BAC
katatdooovtalr o€ : AIS, MIA kai dinBNTikdG AD (77). Ztnv KAIVIKR TTpA¢n
woTd00, €xel MEYAAN onpacia n  Kataypa®r TNG ETEPOYEVEIAG TWV
adEVOKAPKIVWHATWY  Kal TG  Tagivounong Ttoug Bdoel TNG  Kupiapxng
Mop@oAoyiag BIOTI TTapEXovTal TTAEOV ONPAVTIKEG TTANPOPOPIEG YIa TNV
TTPOYVWOoN Kal TIPORAEWN TNG AVTATTOKPIONG OTIG VEEG OTOXEUMEVEG BEPATTEIES
(80).

O LCLC civari o Aiyétepo ouxvog umrotutrog tou NSCLC kal oTepeital
TUTTOTTOINMEVWY  HOPE@OAOYIKWY  dlIayVWOTIKWY KPITNPIWY. TNV TTpoo@aTn
TagIvOUNoN Twv UTTOTUTTWV TOU KOPEKIiVOU TOU TIVEUUOVA, TO I0TOAOYIKG

Kpitipia Tou LCLC diagopoTtroimnkav. H didyvwon Tou yivetal TTAEOV POVO
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atmmd XEIPOUPYIKO TTAPACKEUAOHUO Kal €QOCOV TTAPAUEVEI adIaPOPOTTOINTO,
OKOUA KOl JETA ATTO TNV AVOOOIOTOXNMIKN €EETaON. 'ETOI, O adIa@opoTToinTeEg
TIAEIOPOPPIKEG HPE/ COPKWHATWOEIS AANOIWOEIG, METAPEPONKAV O€ HIa VEQ
opAda TTOU XapPaKTNPICeTal WG «oapkwuaTtwdeg kapkivwuay». O LCLC Twpa
TePIANOUPBAVEl  OTTAVIOTEPOUG TUTTOUG KOPKIVOU TOU TIVEUHOVA, OTIWG TO
BacaAocIdEG, TO Ae@OETTIONAIOKO, TO PARBOOEIBEG, TO DIAUYOKUTTAPIKO KAl TO
VEUPOEVOOKPIVIKO  KAPKiVwHPa €K peydAwv  kuttdpwyv (LCNEC). O
TTEPICOOTEPEG TTEPITITWOEIG, XWPIG ca@ry onuadia adevikng r TTAAKWAOUG
d1aQOoPOTIoINONG, AVAPEPOVTAl WG AVOTTAACTIKA KapKivwuparta. ETriong, ol
TTEPICOCOTEPES adlaPOPOTTOINTES TTEPITITWOEIG LCLC, ouvnwg
emmavaragivopouvtal wg AD 1 SCC pe Bdon Ta HOPIAKA TOUG XOPAKTNPIOTIKA
(81).

21oug [livakeg 2 kal 3 TTOU akoAouBouv, ava@EpETal N 1o TTPOCEATN
(2015) yeviki TagIVOUNON TWV KAPKIVIKWY OyKwv (Mivakag 2) kai n tagivounon
Tou NSCLC (Mivakag 3) ocupewva pe Tov .O.Y. (77). O1 aNayég oTnv
TagIVOUNON a@opouVv OTA TTAPAKATW: A) gival atmrapaitntn TTAéOV N XpPnon mng
avoooioTtoxnueiag yia 1n didyvwon (TTF-1, Napsin A, p40, p63, cytokeratins,
CD56, Chromogranine, Synaptophysin kA1), [B) e€ivar ammapaitntn n
dlgpeUvNON Kal agloAOyNon HOPIAKWY KAl YEVETIKWY OAANOIOEWV PE £uPacn
oTnv avtioTtoixn €¢eIdikeupévn Kal otoxeupévn Beparreia (EGFR, EML4 ALK,
ROS-1 kAT), y) atraiteital TTAéoV SIAQOPETIKI TTPOCEYYIOT TOU BIOTITIKOU A/Kal
KUTTOPOAOYIKOU UAIKOU aTTd TO XEIPOUPYIKO TTOPACKEUACHA, CUPQWVA WE TIG
odnyieg Twv IASLC/ATS/ERS. Baoi{dpevol ota mTapattavw, Otav TTPOKEITAI
yia BIoTrTIKG UAIKG ol ovtoTtnteg AIS kai MIA dev pttopoulv va TeKunpiwBouy,

OTTWG €TTioNg KAl To Kapkivwpa otd peydha kuttapa (LCLC) kar 10
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adevoTTAaKwOEG Ta oTToia atrodidovTal pe Tov 6po NSCLC — NOS. ETriong dgv
MTTOpEl va TeKUNPIWOEi TO TTAcIdpoppo Kal Treplypd@etal wGg NSCLC pe
ATPOKTOMOP®A A YIYAVTIa KUTTApA. TEAOG Ta VEUPOEVOOKPIVI] VEOTTAAOUATO
TagivopgouvTal  TTAéov  0€  Hia  evidia  KAThyopia:  PIKPOKUTTAPIKO,
MEYAAOKUTTAPIKO, GATUTTO KOPKIVOEIDEG, TUTTIKO KOPKIVOEIDEG Kal  dIAXUTN
I010TTAONG TTVEUPOVIKEA VEUPOEVOOKPIVIKN uTTeEpTTAaCTia (DIPNECH).

Mivakag 2: Tagivopnon Twv Oykwv Tou Trveupova oUuewva pe tov Naykoéouio Opyavioud
Yyeiag (79).
[ IETOAONKOI TYOI KAI YIOTYTIO! TOY KAPKINOY TOY MINEYMONA EYMGONA ME THN TASINOMHEH TOY WHO 2015 |

KoMoebég adevokapkiviwpa
FuBpuiko adevokapkivwpa
Eviepkd abevokapkivpa
EAdgyota HinBnuko adevokapkivwpa
Bhevwwdeg
Mn BAevvwédeg
Npo-8indntkéc alolwoelg
Aturm abevopatwdng vepaocia
Adevokapkivwpa in situ
Bhevvwbeg
Mn BAevvwdeg
MAakwdeg kapkivwpa
Kepatwornounpévo makwdes kap Kivwpo
M KEpATIVOTIOLNPEVO TTAOKWEES KapKivwpa
Baoahoeldéc makwdeg kapkivwpa
Npo-&unBntikéc aholwoelg
MAakwdec kopkivwpa in situ
NeupoevBokpwvikoi oykot
MIKPOKUTTOPLKO KOPKIviupaL
FUVBUOOPEVD LIKPOKUTTOPIKG KapKivpa
Mey o AOKUTTUPIKO VEUPOEVEOKPIVIKO KOPKivwpa
Fuvbuoopévo pEyahoKUTTAPLKO VEUPOEVEOKPIVIKD
KOLPKIVOLO
Kapkwoebeic aykou
Tumkol KapkwoelSeig dykoL
Aturot kapkivoeldeic Oykot
Npo-8un@nukéc alhowwoelg
Audyutn Bronabrc mveupovo-vEUPOEVSOKPLVLKI
KUTTOP KT UTIEPTAOLGI
MeyaAoKuTTapiko KapKivmpo
Adevorhakwdeg kapKivwpo
FOpKWUOTOSEC KAPKIVWH
MAELOpOPd KO KopKivio o
Kopkivwpo atpaktosBwy kuttdpwy
Kolpkiviopa Ly avToKUTTApuw
Kapkwoodpkwpa
Mveupoviko PAaaTwpe
AM\ o0 KO ) TOEWO LN PEVT KOPKIVIWHOTO
Kapkivwpa timou Ae pdoemenAwpatoc
Kapxivwpa NUT
‘OykoL TUToU aleEhoyovwy abéviv
BAevvoemBepPOEIBES KapKivwua
AdevoeldEg KUOTIKO KapKivwpa
EruBnAwkd-puoemBnAlakd KopKivispo
NMAgwopopd ko adevwpa

EmuBnAwkol dykoL OnAwpata
Adevokapkivwpa Miakwdeg Bniwpata
Aemdko adevokapkivwpa Efwduoikd
Adevokapkivwpa akwapuwv Aveotpapugvo
OnAwdeg adevokapkivwpa ABeviko Bridwpa
MikpoBniwdec adevokapkivpo Miktd mhakwdn kat adevikd OnAwpata
Fupmayé aSEVoKo PRIV Adsvipata
AnBnuko BAevwbec adevokapkivwpa ExAnpwdeg mveupovokUTwpR
MKt SnBntwd Bhewo- kawpn BAévvo- Kubehdikd abevwpa
mopaywyo adevokapKivipa Onhoedec adevwpo

Bhevvwdeg Kuotabévwpa
Abévwpa ou Bhevvoyovou
Megeyyupanikoi dykot
MVEUHOVIKO QO TWHR
XdvBpuwpa
‘Oykol PEComatous
Nepdayyeoeholwpatopdtwon
PEComa, kahonBeg
Oykog SLauywy KUTTapwv
PEComa, kakorBeg
Suyyevic mepBpoykds puoivoPAaoTikdg OyKog
Mdyutn rveupovikn Aepdayyelopdatwan
Oheypovwdng puoivoBhactikog dykog
FuBnhosadéc apayyewevbobnhiwpa
MAeuponveupovikd PAdotwpa
ApBpikd cdprwpa
FdpRWUO TIVEULOVLKIC apTnplog
Mveupoviko pufoedeg oapkwpa pe petatomon EWSR1-CREB1
MuoemOnMakol oykot
MuoemBnAiwpa
MuoemOniako kapKivipo
Aepdoroniokutrapikoi dykot
EwAepdadeviko Aepdwpa oplakng {wvng tou fAewoydvou
Aepdoedng otog (Aepdwpa MALT)
Mdiyuto peyadokuTtapkd Aépudwpa
Aepbwpatwdng Kokkiwpdtwan
EvBoayyelako Aepduwpa peydhwv B kuTtdpwy
Mveupovikr) LoTokUTTApwor kuttapwy Langerhans
AcBévewr Erdheim—Chester
‘Oykol Ektonng npoéAsuong
‘OYKOL YEVWWNTIKWY KUTTAP WY
Tepdtwun, @pLpuo
TepdTwpa, avwpuylo
Ev8onveupovikd Bupdpa
Mehavwpa
Mnwyyiwpa, NOS
Metaotatikol dykoL
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Mivakag 3: Tagivounon tou KIM oupgewva e tov MNMaykéopio Opyaviouo Yyeiag (77).

lotoAoywkoi tunot NSCLS & undtumnot Kwdwog ICDO
EnOnAakoi 6ykot
Absvokapkivwuo 8140/3
Aerudikod adevokapkivwpa 8250/3
kupehoelb£¢ adevokapkivwpa 8551/3
OnAwdeg adevokapkivwpa 8260/3
UIkpoBNAwdeg adevokapKivwpa 8265/3
CUUTAYEG adevokapKivwpa 8230/3
8iNONTIkS BAevvoyovo adevokapkivwua 8253/3
UELKTOU TUTOU 81nONTIKO BAevvoydvo
& un BAevvoydvo adevoKapKivwpa 8254/3
KOA\O£L6EC adevokapkivwpa 8480/3
EUBPUIKO adevokapKivwHa 8333/3
EVTEPLKO aSEVOKOPKIVWHQ 8144/3
ehaylota 5tnONTkd adevokapkivwua
un BAevvomapaywyo 8256/3
BAevvonapaywyo 8257/3
TPO-61NONTIKEC AAAOLWOELG
atunn adevopatoeldng unepmiaoia 8250/0
adekokakpivwya in situ
pn BAevvomapaywyo 8250/2
BAevvornapaywyo 8253/2
Kapkivwua ek mAakwboug ermdnAiov 8070/3
KEPOTVOTIONMEVO KOPKIVWHA EK TTAAKWSOUC eTuBnAiou 8071/3
U KEPOTIVOTIOLNMEVO KOPKIVWHLA EK TTAAKWSOUG eTuBNAlou 8072/3
Baoaloelbég kapkivwpa ek TAakwdoug embnAiou 8083/3
TPO-61NONTIKEC AAAOLWOELS
KOopKivwpa ek MAakwdoug erBnAlou in situ 8070/2

Neupoevbokpivikoi dykot

ULKPOKUTTAPLKO KOPKIVWHOL 8041/3
MELKTO HIKPOKUTTOPLKO KOPKIVWHAL 8045/3
HEYOAOKUTTAPLKO VEUPOEVEOKPLVIKO KApKIvwa 8013/3
UELKTO PEYAAOKUTTOPLKO VEUPOEVEOKPLVIKO KAPKIVWC 8013/3
KOPKLVOELSELG OGyKOL
TUTILKOL KOLPKLVOELSELG GyKOL 8240/3
ATUTIOL KOLPKLVOELSELG OyKOL 8249/3

TPO-8NONTIKEG AAAOLWOELS
SLdxutn 6LomaBn g MVEUOVIKT VEUPOEVSOKPLVAG

KUTTOPLKA UTIEPTIAQLOLOL 8040/0
HEYAAOKUTTOPLKO KOLPKIVWHLAL 8012/3
adevormakwdeg Kapkivwua 8560/3
COPKOUATWEN KOPKLVWHOTO

TAELOPOPDLKO KOPKIVWHQL 8022/3

KOPKIVWHO OTPAKTOKUTTAP WY 8032/3

KAPKIVWHA YLYOLVTOKUTTAP WY 8031/3

KAPKLVOOAPKWUA 8980/3

TVEUHOVLIKO BAdoTwuA 8972/3
HN KOTNYOPLOTIONEVA KAPKIVWHATA

AepdoemBnAtakol TUTOU KAPKIVWHAL 8082/3

Kapkivwpa NUT 8023/3
KapKivwua oleAoyovou TUTou

BAevVOETUOEP KO KOPKIVWHAL 8430/3

AOEVOELSEG KUOTLKO KapKivwpa 8200/3

€MONALOKO HUOETUONALAKO KapKivwua 8562/3

TAElopOPDLKO abEVWHA 8940/0
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Kegpalawo 5
200TnHA OTASI0TTOINCNG TOU KAPKiVOU TOU TTveUpova

To ouoTnua oTadloTroinong Tou Kapkivou Tou Trveupova Bacidetal
oTnVv KAIVIKA Tagivounon Twy mapayoviwv TNM. Or rapdyovTteg auToi
TepIAaUBAvouV TNV apIBuUNTIKR EKTIMNON TNG AVOTOMIKNAG €KTAONG TNG vOOOU
oUPQWVA PE TO XAPOKTNPIOTIKA Tou TTpwToTTaboug dykou (T), TNV TTpoc oAl
TWV emMXWpPIwV  Aep@adévwy  (N) kal Tnv  TTapoucia  aTTOUOKPUOUEVWYV
peTaoTdoewv (M). To 2015, n véa TagIvOUNOn TOU QOEVOKAPKIVWHATOS TOU
TTveUuova, TTou TTPOTABNKE atrd Tn Aigbvr) ‘Evwon yia T MeAéTn Tou Kapkivou
Tou [lMveupova (International Association for the Study of Lung Cancer -
IASLC), v Apepikavikry Etaipeia @wpakog (American Thoracic Society -
ATS) ka1 Tnv EupwTraikr lMNMveupovoAoyik Etaipeia (European Respiratory
Society - ERS) 10 2011 (82), €£yive atodekti atmd Tov [1.O.Y. Kai
TePIANQUBAVETAI OTNV TTIO TTPOCPATN AVAPOPA TNG OXETIKA PE TNV TTaBoAoyia
Twv Bwpakikwyv kakonBeiwv (83). ‘Eva xpdvo apyotepa, n oydon €kdoon TnG
TAIVOUNONG TwWV OYKWY, TWV ALP@AdEVWV KAl TwV MPeTaoTdoewv (TNM)
dnuooleuBbnke atrd Koivou atrd Tnv Aigbvr) ‘Evwon katd tou Kapkivou (Union
for International Cancer Control - UICC), tnv Apepikaviky Meikt EmiTpoTm
yia Tov Kapkivo (American Joint Committee on Cancer - AJCC) kai Tnv Aigbvn)
‘Evwon yia 1 MeAétn Tou Kapkivou Ttou MNveupova (International Association
for the Study of Lung Cancer - IASLC) (84). 20powva pe aQuTh, n
KATNYOPIOTTOINON Twv OYKWV Tou Trveupuova kabopiletal amd 1o PéyeBog Tou
OyKou, evw €101fX0N n £vvola Tou adevoKapKIVWPATOG in situ (Adenocarcinoma

in situ - AIS) kai Tou eAdyioTa &INBnTiIkoUu adevokapkivwuartog (Minimal
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Invasive Adenocarcinoma - MIA). TMapdAAnAa avoépetar oTov  TPOTIO
METPNONG TOU MEYEBOUG TOu OyKOu, TNV ETTAVATAEIVOUNGCTN OPICUEVWV
UTTOKOTNYOPIWY, TN OUVAQEIA TNG TIOOOTIKNAG EKTIUNONG TNG €UQAVIONG
Kakorj@oug dopupopIkou ALou, TNV UTTOKATAYOPIOTTOINON TWV £5WOWPAKIKWY
METAOTACEWYV Kal TNV eTTavaopadoTroinon diagdépwyv oTadiwy (85).

H kAivikij otadiotroinon (cTNM, cStage) Bacietal oTIG TTANPOQPOPIEG TTOU
OUAAEéyovTal yia TNV KAIVIKA} KaTdoTaon Tou acBevoug TIpiv Tn Xopriynon
Bepatreiag. H maBoAoyoavatouiky otadiotmroinon (pTNM, pStage) Bacietal
OTa ATTOTEAEOUATA TNG TTABOAOYOAVATOMIKNG £EETACNG TOU TTAPOCKEUAOUATOG
TTOU oQaipédnke atmmd Tov aoBevly KaTd T OIAPKEID TNG XEIPOUPYIKNAG
ETEPPAONGS Kal gival akpIBECTEPN, OCOV APOPA TOV TTPOCDIOPICHUO TNG EKTACNG
TOU OYKOU Kal TnG TIPOOPROAAG TwWV ETIXWPIWV Aepu@adévwy. TEAOG, n
otadlotroinon vyia Tnv emavévapgn Oepatreiag (rTNM, rStage-retreatment
staging) éxel wg oTOXO TNV eKTiPNnON TNG €&€AIENG TNG vOOOU HETA ATTO TNV
apxikf Oepatreia kal €ivar XpAoIun yia TNV €TMIAOYR TwV ETTOUEVWV
BEPATTEUTIKWV XEIPIOHWY (86).

H 87 ékdoon g TNM Ttagivounong yia Tov Kopkivo Tou Trvelpova
mepIAauBavel oToixeia amd 77.156 TmepioTaTikd, o1md Ta otroia Ta 70.967
agopoucav NSCLC kai Ta 6.189 SCLC (83). Ta véa dedouéva Kal o aAAayEG
TTOU TTPOKUTTTOUV aTTo TNV 8n £€kdoon eival :

a) 1o péyebog Tou dykou TTpocdlopifeTal ATTd TN PeyaAuTepn dIGOTACT TOU
OUPTTOYOUG  MEPOUG, OUPQWVO  HPE TNV ACOVIK Touoypagia 1 Tou
XWPOKATOAKTNTIKOU TUAPATOS TNG BAGBNG. To oT1ddio T1 utrodiaipeital TTAEoV o€
T1a ka1 T1b. Ta otddia T2, T3 ka1 T4 opifovTtal atrd diaoTdoelg Oykwy 3, 5 kal

7 €K. avTioToIXA.
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B) dopuodpol 6lol oTov idlIo AOBO TOU TTVEUPOVA TAgIVOUOUVTAl TTAEOV WG

T3 evw o€ d1aPOPETIKOUG AoBoUG AAAG OpOTTAEUpa WG T4.

Yy) Ol Oykol TTou €I0BAANOUV OTO OTTAAXVIKO UTTECWKOTA Kal Ol OYKOl,

QOXETWG TNG QTTOOTOCNG TOUG ATTO TNV KUpla TPOTIOA TNG TPAXEIQG 1 TN

OUVUTTApXouoa aTeAekTaoia, uTToaduioTnkav oTnv Karnyopia T2,

Q) o1 déykol TTou TrEPIAQUPBAvouV To Olagpayua avAkouv TTAéov OTnV

kartnyopia T4, 61TTwg Kai o1 GyKOoI TNG KOPUPNG.

€) n TAEUPITIKN 1 TTEPIKAPDIAKr ouAAloyr Tagivoueital TTAéov wg Mla. Ol

OYKoI TToU €UTTAEKOUV povhpn eEwBwpakikr Béon Tagivououvtal wg M1b evw

auToi TTou ePTTAEKOUV TTOAAQTTAEG BEoelg TagivopouvTal wg M1c (89).

O1 katnyopieg T Trapouoidfovral otoug [livakeg 4 kar 5 padi pe TG

TTPOTACEIS YIa TIG KaTnyopieg N kai M (87).

Nivakag 4: Tagivounon TNM oUpgwva pe Tnv 8" ékdoon (88).

T (primary tumeor)

TO No primary tumor
Tis Carcinoma in situ (squamous or adenocarcinoma)
T1 Tumor <3 cm

Tlmi Minimally invasive adenocarcinoma

Tla Superficial spreading tumor in central airways*

Tla Tumor <1 cm

T1b Tumor >1 but <2 cm

Tlc Tumor >2 but <3 cm
T2 Tumor >3 but <5 cm or tumor involving: visceral pleura, main bronchus (not carina), atelectasis to hilum{

T2a Tumor >3 but <4 cm

T2b Tumor >4 but <5 cm
T3 Tumor >5 but <7 cm or invading chest wall, pericardium, phrenic nerve; or separate tumor nodule(s) in the same lobe
T4 Tumor >7 cm or tumor invading: mediastinum, diaphragm, heart, great vessels, recurrent laryngeal nerve, carina, trachea, esophagus,

spine; or tumor nodule(s) in a different ipsilateral lobe
N (regional lymph nodes)
NO No regional node metastasis
NI Metastasis in ipsilateral pulmonary or hilar nodes
N2 Metastasis in ipsilateral mediastinal or subcarinal nodes
N3 Metastasis in contralateral mediastinal, hilar, or supraclavicular nodes
M (distant metastasis)

MO No distant metastasis
Mila Malignant pleural or pericardial effusion? or pleural or pericardial nodules or separate tumor nodule(s) in a contralateral lobe
Mib Single extrathoracic metastasis
Mic Multiple extrathoracic metastases (1 or >1 organ)
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Mivakag 5: Ztadiomoinon pe Bdon 1o cuotnua TNM (8n €kdoaon) (88).

Milc

/M Subcategory |] NO N1 N2
T1 Tla IA1 1IB IITA
T1b 1A2 IIB 1A
Tlc 1A3 1IB IIIA
T2 T2a B | IIA
T2b ITA IIB IITA
T3 T3 1IB IITA
T4 T4 IITA
Ml Mla
M1b
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Kepalawo 6
MaBoyéveia Tou KapKivou Trveupova

H oykoyéveon TTOAAATTAWY oTadiwv, N OTToid XAPAKTNPICETAI ATTO TNV
QVATITUEN OYKWV PEOW MIOG OEIPAG TTPOOBEUTIKWY TTAB0AOYIKWV
oaANaywyv  (TTPOVEOTTAAOUOTIKEG OAAQYEG) WHE  QVTIOTOIXEG VYEVETIKEG KOl
ETTIVEVETIKEG AVWHOAIEG, €ival XapaKTNPIOTIKA TTOAWYV TUTTWV KAPKivou, OTTWG
Tou Oéppatog (89), Tou Tveupova (90) kai Tou Traxéog evrépou (91). H
uTTEPTTAACIA, N TTAAKWONG PMETATTAAON, N QUOTTAACIA TTAAKWOWY KUTTAPWYV Kal
TO Kapkivwpa in situ (Carcinoma in situ - CIS) atmoteAoUv XapOKTNPIOTIKEG
OANOIWOEIG TWV PEYAAWV AEPAYWYWY TTOU TTponyouvTtal | ouvodeUoUV TO
TTAOKWOEG KapKivwua. H duoTTAagia Twv TTAAKWOWY KUTTAPWY XapaKTNPIiZETAl
ouvnRBwg atrd dIaPOPETIKAG Eviaong AANOILCEIC, NTTIEG, METPIEG KAl OOPBAPEC,
Tou KaBopifovtal pe Bdon TIG ATUTTEC UETABOAEC TTOU TTAPATNPOUVTAI UETA
ammd  KUTTApoAoyikr)  Kal  1oToAoyik  €&étaon  (92). O1  d1adoxIKEG
TTPOVEOTTAAOMOTIKEG TTAOOAOYIKEG KAl POPIOKEG UETABOAEG TTOU €upaviCovTal
otov SCC katadeikvuouv pia Babuiaia avarmtuén oe autdv Tov uttoTutro KIrl
(93). AT TNV AAAN, HeEAETEG €xouv Ocgicel OTI N CUCCWPEUCN HOPIAKWYV
avwuaAiwy, TTEPA aTTd £va OUYKEKPIYEVO Oplo, gival n BAon yia TRV avdaTrTugn
TOU KakonBoug @aivotuttou Kal Ox1 N oaAAnAouyxia Twv aAAaywv TTOU
Taparnpouvtal (94). MNa mapddeiypa, S1adOXIKEG TTPOVEOTTAACHATIKEG AAAQYEG
Oev €XOUV KATAYPAPEI ETTAPKWG YyIa TA OAOEVOKAPKIVWHKATA TOU TTVEUUOVA,
VEUPOEVOOKPIVEIG OYKOUG KOl OTO MIKPOKUTTOPIKG Kapkivwua. H  d&rutn
adevwpuatwdng utreptrAacia (Atypical Adenomatous Hyperplasia - AAH) givai

TO YOVO OTAdIO HOPPOAOYIKNG OAAQYNG TTOU £XEI AVAYVWPIOTEN JEXPI ORUEPA
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o010 adevokapkivwua (95). H diayxuTn 1810TTaBAG TIVEUUOVIKI] VEUPOEVOOKPIVIG
Kuttapiky utreptrAacia (Diffuse Idiopathic Pulmonary Neuroendocrine Cell
Hyperplasia - DIPNECH), uia omdavia aAAoiwon Twv TIVEUUOVWY TToU
TEPIANOUPBAVEL TOTTIKO EEWKUTTAPIKO TTOAATTAACIOOUO UTTO HOPQr OYKWV,
Bewpeital OTI atroteAei TRV TTPOdPoPNn PBAABN vyia TV EUQAVION TWV
VEUPOEVOOKPIVIKWY KAPKIVWUATWY Tou Trveupova (96). lMapoAa autd Oev
€XOUV avayVWPIOTEN TTPOVEOTTAAOUATIKEG OAAOIWOEIG VIO TOV TTIO OUVNBIoPEVO
TUTTO VEUPOEVOOKPIVIKWY TTVEUMOVIKWY OYKWYV, TO MIKPOKUTTAPIKO KapKivwua
TOU TTveUuova. H karavonon Twyv TTPWINWY CUUPBAVTWY oTnV TTaboyéveia Tou
KAPKivou Tou TTveUuova Ba pag eTTITPEWYEl VA KATAVOOOUUE TOV TPOTTO YE TOV
OTTOIO TTPOKUTITEI O KAKONBNG QAIVOTUTTOG TOU TTVEUHOVA. 2€ QUTA TA YEYovOTa

Ba avagpepBouue oTn cuveExela yia KaBe Tutro KI.

6.1. Mopiakn TraBoyéveia adevokapkivwparog (AD)

AUO poplaokEG 000i eUTTAéKOVTAl Kupiwg oTnv avattuén tou AD, 10
jovotratt KRAS oOToug KaTIVIOTEG KAl TOU UTTODOXED TOU  ETTIOEPUIKOU
augnTikou TTapayovta (EGFR) oe un kamviotég aoBeveig, avriotoixa (Eikova
14). O1 petaAAagelg otov EGFR, 101aiTepa o1 €viog TTAaigiou €AAEiYeIG OTO
€€ovio 19 kai o1 L858R kal L861Q tmToAupop@Iouoi 010 £¢ovio 21, oxeTiCovTal
AUECA PE TNV EPPAVION AOEVOKAPKIVWHUATOG O€ W KATIVIOTEG, O€ YUVAIKEG Kal
o€ aoldteg (97). Até Tnv AAAn, o1 peTaAAdceic oto KRAS yovidlo oxetiCovTal
ME TNV avatrTugn AD oToug KatvioTEG (98).

O1wg ava@épBnke TTPONYOUNEVWG, N ATUTIN AdEVWPATWANG UTTEPTTAATIO
(AAH) eival n 10ToAOYIK ) aAAQyr TTOU €XEI EVTOTTIOTEI PEXPI ONUEPA KAl TTOU
oxeTiCetal pe TNV avatrtuén AD (95). MeAéTeg avagépouv OTI TOOO Ta KUTTOPA

Clara 600 kai Ta KuyweNidika kuttapa Tutou |l (AT2) eival Ta TTpoyovIKA
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KUTTapa Twv ADs (99). AOyw Tng duokoAiag otn didkpion petagu AAH kai
BpoyxokuweAidikou kapkivwpatog (Bronchoalveolar carcinoma - BAC), ol véeg
odnyieg yia v tagivounon tou AD, avtikaréotnoav Tnv opoAoyia BAC, pe v
opoAoyia in situ adevokapkivwuatog (AlS) (82). MeAéteg ot aoBeveic pe
adevokapkivwua Trveupova  otnv  AvatoAikry Acia avagépouv  OTI TA
TEPICOOTEPA, AV OXI OAQ, TA TTEPIPEPIKA AdEVOKAPKIVWHATA JETAPEPOVTAI ATTO
TIG KUWEAIdEG pEow TNG pop®ng AAH wg tTpoveoTTAaopartiky) aAAoiwon (98).
ATIO TNV AAAN, AANEG PeEAETEG TTPATEIVAV OTI TO OOEVOKOPKIVWHATA WTTOPEI va
TTPOKUWOUV atrd TO PBPOYXIOAIKO €TIOAAI0O KOl TOUG MIKPOUG [BpOyxoug,
Baoigéuevol otnv eupeon peTaAAagewv Tou EGFR (11.x. EGFR p.L858R) o¢
BpoyxidAla TTOU OuvopeUouv e  adevokapkivwpata BeTikd  yia EGFR
METOAAGEEIG (100).

‘Exouv Bpebei KOIVEG poplakéG aAAoIwaEIG PeTagu Tou AD kal Tng AAH TTOU
empBeBaiwvouv TNV atmmown o1 N AAH atToTeAei TTpoveoTTAACUATIKA aAAoiwon
katd tnv mmaboyéveia Tou AD (101). MponyoUueveg HEAETEG EXOUV avaEépPEl OTI
10 30 pe 40% Twv AAH gu@avifouv NETOANAEEIC O0TO KWOIKOVIO 12 Tou KRAS
(102). EmmAéov, €xouv avo@epBei KolvéG peTaAAGgelc otov EGFR e
TTapouoieg ouxvotnTeg peTatu AAH, AIS kai AD (103). AA\NEG HOPIOKEG
aAoiwoelg TTou €xouv evrotmioTei o AAH TTepIAauBavouv UuTTEPEKPPACN TNG
KUKAivng D1 (95), Tng survivin (104), Twv ERBB2 oykompwreivwyv (105),
ammwAela eTepoluywrTiag ota Xpwuoowpara 3p (18%), 9p (CDKN2A), 99
(1/TSC1), 17q ka1 17p (TP53) (92), yelwuEVn €KPPACN TNG OYKOKATOOTAATIKAG
Kivaong 11 (LKB1) (106) kai DNA peBuliwon 1ng CDKN2A kai Tng PTPRN2
(107). TéAog, peAéTeg €xouv etTiong Ocigel augnuéva emmieda EKQPAONSG TOU

TITF-1 1600 o AAH 600 kal og AIS (108). Av Kal 0TOV QUGCIOAOYIKO 10TO O
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POAOG TOU TTAPAYOVTO QUTOU OXETICETAI UE T MOPPOYEVEDHN TOU Bupeoeidn
adéva, TwV TIVEUPOVWY Kal Tou OIEYKEPAAOU, OTO adEVOKAPKIVWUA O POAOG

TOU QaiveTal va oXeTICETal UE OyKOyOvo dpdaon (98).
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Eikéva 14: ‘Exouv avayvwpioTei 000 UOPIakEG 000i TTOU E€UTTAEKOVTAI OTNV AvATITUEn TOu
adEVOKAPKIVWUATOG TOU TTveUpovd, To povoTraTi KRAS OToug KATTVIOTEG KOl TO JOVOTTATI TOU
EGFR otoug un katrviotég. AAH:ATutrn adevwpatwdng utreptrAacia, BAC:BpoyxokuweAidikd

Kapkivwua (92).
6.2. Moplak TTaBOYEVEIO TOU KOAPKIVOU €K TTAAKWOWV KUTTAPWY TOU
gmilnAiou Tou Trveupova (SCC)

‘Exel amodeixBei 611 T PaCIKA KUTTAPA OTOUG MPEYAAOUG aepaywyous
TTapoucidfouv TToOAUdUvVaUN IKAVOTNTA MPETA Tnv €kBeon OTOV KATTVO TOU
TOlyApou, €TTAYOVTAG TO OXNMATIOMO HETATTAQOTIKWY KAl OUOTTAQOTIKWV
TAGKWOWV KuTTdpwyv (Eikdva 15). Autd pe Tnv O€Ipd TOUG QTTOTEAOUV
TTPOOPOUA  KAPKIVWHOTA TwV TTAAKWOWYV KUTTApwv (92). TMponyouueveg

MEAETEG TTOU aTtrookoTToUoQV  OTn MEAETN Twv  dIAdOXIKWY  HOPIaKWY
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avwuaAiwy TTou TTapouciddovTal otov SCC, £d€16av OTI 01 YEVETIKEG AVWHAAIEG
TTPWTOEPPAVICOVTal O€ I0TOAOYIKA QUOIOAOYIKO €TTIONAIO KAl Augdvouv PE TNV
TTPO0dO TWV 10TOTTaB0AOYIKWY pPETABOAWY (93). EAMcippata oe TTOANATTAEG
Béocig ota aAAAAIa TwV XpwuoowdaTwy 3p (3p21, 3pl4, 3p22-24 kai 3pl2)
kKar 9p21 (CDKN2A) avixveuTnkav o€ QUOIOAOYIKA HOP@POAOYIKA BpoyxIKa
emMONAIa Kal BewpriBnkav wg ol TTpwTeG aAAayég otnv TTaboyévelia Tou SCC
(93). MNMapdAAnAa, o€ TTAOKWOEIG TTPO-ETTEUPRATIKEG AANOILWOEIG AVIXVEUTNKE
avicoppoTria ota aAAnAia 8p21-23, 13q14 (RB1) ka1 17p13 (TP53) (93, 109).
Mpwipgo ocupPdav otnv ep@dvion Tou SCC atroteAei kal n peBUAiwon NG
CDKN2A trou au¢avetal pe Tnv €€EAIEN Tou vooruatog (110). e oxéon Ye Tov
VEGF kai tov utmodoxéa tou (VEGFR), €xouv ava@epBei uynAd etTiTreda
EKQPAONG Toug oTo TTABOAOYIKO TTAAKWOES €TTIOAAIO TwV BpdoyXwyv, o€ Oxéon
ME TO QuoloAoyiké (111). H rapatripnon autr empBeBaiwvel, o€ KATTo10 Babuo,
TNV ammown OTI N AyyeEIoyEVEDT ETTAYETAI VWPIG OTOV KAPKIVO TOU TTVEUUOVA KAl
pTTOPEl va atroTeAéoel éva véo TTEdI0 OTNV AVATITUEN XNMEIOTTPOOTATEUTIKWV
PAPUAKWV.

H ékgpaon Tou oykoyovidiou SOX2, €xel OUOXETIOTEI ANECO ME TNV
eppavion tou SCC. H ékppaocn Tou emayeral oe SCC, TTpodyovTtag €101 TNV
dlatipnon Twv Oykwv (112). >uykekpipgéva Ta eTTiTeda ék@paong Tou SOX2
gival augnuéva povo oe uwnAou Babuolu BpoyxikéG duoTTAacieg Kal OXI O€
XaunAou kai gvdidueoou BaBuou (113). AvtiBeta, 0 Yuan Kal O OUVEPYATEG
Tou, atrédelcav OTI N ékepaon Tng SOX2 TpwTeivng ATAV TTOAU XaunAn o€
adevokapkivwpaTta Tou Trveupova (114). ‘Etol @aivetar 611 TO OyKOyovidio
SOX2 ouppetéxel otnv TTpwinn mraboyévela Tou SCC, 6TTwg 0 NKX2-1 otnv

TTaBoyévela Tou AD. TEAOG onuavtikd poAo oTnv Traboyévela Twv TTPo-
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KakonBwv BAaBwv Twv TTAAKWOWY KUTTAPWY TOU ETTIBNAIOU TOU TTVEUUOVA
@aiveTal va Traifel n KATAOTOAN TNG €KPPAONG TWV OYKOKOTAOTOATIKWV
yovidiwv RNF20, SSBP2 kai TP53 10U cuvodeueTal OTTO €TTAYWYN TNG
ékppaong Twv oykoyovidiwv RASGRP3 kai MYC, avrioTtoixa (115, 116). H
TTOPATAPNON QUTA KABIOTA TNV £KQPACH TWV CUYKEKPIUEVWV TTAPAYOVTWY WG

duvnTIKOUG BIOBEIKTES yIa TRV EUpAvion Tou SCC.

TP53 inactivation
522 LOH
8p22-24 LOH
FHIT inactivation

p16INK4a
Telomerase methyidion
dysregulation
3p21 - 9p21 LOH K
nANgs
Y i A
| -
Normal Hyperplasia Squamous Dysplasia Carcinoma Invasive
epithelium metaplasia in situ carcinoma

Eikéva 15: lotommraBoAoyIkéG Kal HoplakEG PETABOAEG KaTd Tn didpkeia TG TTaBoyéveiag Tou
TTAOKWOOUG KAPKIVWHOTOG TOu TIveUpova HE ava@opd OTIC HOPIOKEG METABOAEG TTOU
TTPWTOEPPAVICOVTal OTA TTPWINA OTAdIA TOU KAPKIVWHOTOG KAl O€ I0TOAOYIKA (PUCIOAOYIKO
avatrveuoTiké 1mBAAI0. LOH : atrwAcia eTepoluywTiag (92).

6.3. Moplaky TTaBOYEVEIQ TOU HMIKPOKUTTAPIKOU KOPKIiVOU TOU

mveupova (SCLC)

2 avtiBeon pe Ta AD kal SCC péxpr onuepa, dev €xel ava@epBei kATTola
QAIVOTUTTIKA avayvwpiolun TTpoveoTTAacpartiky aAAoiwon otov SCLC. Mia
MEAETN TTOU agloAOYyNoe TNV OTTWAEIO ETEPOCUYWTIOG KAl TNV aoTABEIa TWV
MIKpOOOPUPOPWY C€ I0TOAOYIKA QUOIOAOYIKA Kal UTTEPTTAAOTIKA BpoyXIK&
EMONAAIQ, TTOU YEITOVEUOUV HPE OYKOUG TOU TIVEUMOVA, KATEDEIEE ONUAVTIKA
uwnAOTEPN ouxvoTnTa YETABOAWY o€ €mBriAia TTou ouvopeuouy pe SCLC oe
oxéon Me autd TTou yermoveuouv pe NSCLCs (117). Ta euprjparta dgixvouv

eKTETOUEVN HOpPIaKN BAGBN o€ @QUOIOAOYIKOUG 10TOUG TToU TTEPIBAAAOUV Ta
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SCLCs kai utrodnAwvouv 611 To SCLC ptropei va avatrtuxBei atreubeiog armo
IOTOAOYIKA QUGIOAOYIKO ] EAAPPWG AAAOIWPEVO ETTIBNAIO XWPIG va DIEABEI aTTO
Mia TTIo oUvOeTn 10ToAOYIKY aAAnAouyia. MeAéTeg oxeTiCouv TNV avAaTITUgn ToU
SCLC pe adpavotroinon Ttwv TP53 kai RB1, tnv evepyotroinon Tou
gjovotraTiou hedgehog, tTnv emaywyry Tou EGFR1 (118, 119) KaBwg Kal PE

MeTaAAGEEIC oToug TpoTToTroINTEG I0Tovwy CREBBP, EP300 kai MLL (120).
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Kepalawo 7
O¢epatreia TOU KAPKIVOU TOU TTVEUHOVA

I I Bepartreia avTiyeTwmiong Tou Kl e¢aptdral amd 1o otadio TNM Tou
OyKou KaBwg Kal atrd Tn YEVIKN KatdoTaon Tou acBevoug. EmiTAéoy,
TTPETTEl va AauBAvVETQI UTTOWN N cuvoonPOTNTA Kal 181AiTEPA oI TTaBrOEIS TToU

OXETICOVTAI JE TO AVATTIVEUOTIKO Kal Kapdiayyeliakd cuoTnua.

7.1. Xeipoupyiki eTéppaon

O1  xeIpoUpYIKEG TEXVIKEG €faipeong Tou Oykou TrepIAapBdvouy  Tn
o@NVOEIdN EKTOUR, TNV TUNUATEKTOMN, TNV TUTTIKA AoBekToun, Tn AoBekToun
oiknv TrepIxeIpidog (sleeve lobectomy), TNV TIVEUPOVEKTOMN TUTTIK R
EVOOTTEPIKAPOIAKN, TNV EKTOMN TIVEUPOVO HE QQaAipecn TUAMATOS TOU
BwPOaKIKOU TOIXWHATOG KAl TNV TTVEUPOVEKTOMN Oiknv TTEPIXEIPiIdOG (sleeve
pneumonectomy). [ePIOPICUEVEG €EKTOMEG, OTTWG N TUNMOTEKTOMA Kal N
oQNVOoEIdNG EKTOMN, ouvdEovTal e TPITTAGOIO augnon TNG TOTTIKAG UTTOTPOTTNG
kal 30% uwnAdTepn BvnoiudtnTa. Ta TeAeuTaia Xpovia epapudlovtal AiyodTeEpPo
eTEPPATIKEG PEBODOI, OTTWG gival n video Bwpakookdtnon (VATS), n otroia
OUVTOMEUEI TO XPOVO TIOPAUOVAG OTO VOOOKOUEIO Kal EXEl  MIKPOTEPN
voonpoTtnTa.

H emAoyry Tou TUTTOU TnNG €méuPaong tTou Ba TTpaypaToTToindei gival
ouvdapTtnon Tou oTadiou TG vOOOoU, TNG YEVIKAG KATAOTAONG TOU aoBevoUg, TNG
OVATIVEUOTIKAG TOU ETTAPKEIAG KAl TwV KOPOIAYYEIOKWY TOU E€QPEOPEIWV.
ATTapaitnTn TTPOUTTOBECN YIa XEIPOUPYIKA €€aipeon Tou OyKOU aTTOTEAEI N

ETTAPKAG TTVEUNOVIKA AgIToupyia.
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H xeipoupyikn €TEUPAON QTTOOKOTIEI OTNV iaon Kal gival n KUpIa €TTIAOYN
Bepartreiag, epooov dev UTTAPXOUV KAIVIKEG avTevOEigelg, ota oTadia |A €éwg IIB.
H AoBekTopn ME CUOTNUATIKO AEPPAdEVIKO KaBapioud A deiypatoAnyia atrd
TOUG AEPQOBEVEG €ival N BepaTtreia EKAOYNG, ETTITUYXAVOVTAG TTOO0O0TA S5ETOUG
emBiwong 69-89% yia aoBeveig otadiou 1A, 52-75% yia 1o otadio IB, 45-52%
yia 1o oT1ddio A, kai 35% yia To o1adio IIB. O1 acbeveig otadiou I, cuppwva
ME TIG TeAeuTaieg evdeicelg amd TN O1EBv BiIBAIoypagia, Ba TrpéTrel va
BewpoulvTal UTTOWNRPIOlI XEIPOUPYIKAG aQaipeEoNG KAl VO EKTIMWVTAL, TTPIV TN
AWn oTToI000NTTOTE BEPATTEUTIKAG aTTOPAONSG Ao OPAda EIOIKOTATWY. 2€
aoBeveic pe vooo otadiou IIIA - N1 cuvioTdtal n Xeipoupyikh TéBaon ue
AEPQAdEVIKO KABapIoPO MHECOBWPOKIOU, OCUVODEUOPEVN OTTO  ETTIKOUPIKA
XNUEIOBEPATTEIO KAl OKTIVOBEPATTEIA KATA TTEPITITWON, ATTOOKOTTWVTAG OTN
MEiwonN TNG TOTTIKAG UTTOTPOTING. 210 0TAdIO A — N2 Ba TrpéTTel va xopnynOei
VEOETTIKOUPIKN XNUEIOBEPATTEI PE TTAATIVOUXO OUVOUOOUO ME 1 XWPIG
OKTIVOBEPATTEIA KAI OTN CUVEXEIQ VA YiVEl XEIPOUPYIKN €€aipean. 10 oTddio 1V,
N XEIPOUPYIKN eTTEPPRACT deV aTTOKAEiETAl UTTO TTPOUTTOBETEIG, OTAV TTPOKEITAI
yla aoBeveiG YE PMETAOTACEIG OTOV EYKEQPAAO KAl TA ETTIVEQPIDIA. 2TIG EIOIKEG
TTEPITITWOEIG  TOU MIKpOU  TTEPIPEPIKOU KaAd  dlagpopoTroinuévou
adEVOKAPKIVWMPATOG, OKOPN Kal IO o@NVOEIONG EKTOMN BewpPEiTal ETTAPKNAG
(121). MeAéteg €xouv Oc€icel OTI Ol TTEPIOPICUEVEG EKTOUEG OXETICOVTAl ME
TTapouola emRiwon pe Tn AoBekTour oe acBeveig oTtadiou IA, aAAd éx1 oToug

aoBeveig oTtadiou IB (122).

7.2. AKTIVvOOgpaTTEia

H okTivoBepartreia e@apudletal wg a) OepaTreuTIkh, OE QvVeEYXEipNTOUG

TTEPIOPIOPEVOUG OYKOUG, ) WG QAVAKOUQIOTIKH, OE EKTETAPEVOUG TOTTIKA
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OYKOUG, KaI O PNETAOTAOCEIG EYKEPAAOU ] OOTWV, Y) TTPOEYXEIPNTIKA, OUVABWG
0€ OUVOUOOUO PE XNMEIOBEPATTEIQ, YIO TOV TTEPIOPIOUO TNG EKTAONG TOU OYKOU,
0) CUUTTANPWHATIKA, YETA aTTO XEIPOUPYIKN aPaipean Tou OYKOU, EQOOOV E£XEI
TTOPAMEIVEI UTTOAEITTOPEVN VOOOG OTO BwpaKka. ZUNQWVA PE €TTIONPIOAOYIKEG
MEAETEG, OTIG AVETTTUYMEVEG XWPESG TO 61-76% OAwv Twv aoBevwv pe NSCLC
Ba uttoBANBei o¢ pia atrd TIG JOPPES AKTIVOBEPATTEIAG, 0€ KATTOI0O OTAdIO TNG
vooou. H akTtivoBepartreia dev ouvioTaral o€ vooo otadiou NO-1, eKTOG kal av
OUVTPEXOUV AGYyoI TToU TNV £TTIBAAANOUV. € TTEPITITWOEIG UTTOAEITTOUEVNG VOOOU
META aTTO e€KTOMN 1 0€ aoBeveic oTadiou N2 £xel atrodelxOei OTI PEIWVEI TV
TOTTIKA UTTOTPOTTA (123).

H akTivoBepatreuTik) oykoAoyia €Xel onueEIwoEl PEYAAN TTPOodo TNV
TeAeuTaia 15¢€Tia ge TNV €10aywynR VEWV TEXVIKWYV: a) TPIOBIACTATN CUUHOP®PN
akTivoBepartreia (3D-CRT), B) oTtepeoTakTikKhy akTivoBepatreia (SBRT), vy)
atreIkovIoTIKG  KaBodnyoupevn  akTivoBepatreia  (IGRT) kar ) v
OKTIVOBepaTTEia  DIAPNOPPOUMEVNG  €viaong OEOPNG  ME  ATTEIKOVIOTIKA
kaBodnynon (IMRT-IGRT). Or1 TeXVIKEG ATTOOKOTTOUV OTOV KAAUTEPO dUVATO
€AEYXO TNG TOTTIKAG VOOOU ME TIG AIYOTEPO BUVATEG TTAPEVEPYEIEG OTOUG YUPW

UYIEIG 10TOUG.

7.3. XnueloBepartreia

Mapd TN MeyYGAn TPO0d0 OTNV  €QAPUOY) QuOTNPWYV  OIAdIKACIWYV
oTadloTToiNONG KAl  XEIPOUPYIKNG €€aipeong, n UTTOTPOTIH TG VvOOOU
e€akoAouBei va atroTeAei peifova TTEPIOPIOTIKO TTAPAyOVTa yida TNV TTPOYvVWoNn
Tou KI1. O ouvduaoudg TNG XEIPOUPYIKAG ME TN OUCTNUATIKA Bepatreia
odfiynoav oTnv avamTtuén Tng €TKOUPIKAG (adjuvant) Kal VEOETTIKOUPIKNAG

(neoadjuvant) xnueioBepatreiag. Ta péxpl onuepa dedopéva uttooTnpPiCouy OTI
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n xnueloBepatreia oe aoBeveic otadiou -l eivar euepyeTikr oe avtiBeon pe
Toug aoBeveig IB otTou Ta dedopéva eival au@IAeyopeva KaBwg n xoprynon
TNG &V QAIVETAI va ETTIQPEPEI ATTOTEAEOPOTA OTNV €MRiWoN Twv a0BEvVWY

(124).

7.3.1. EmikoupIkA XnueloBepartreia

H emkoupiki xnueloBepartreia atroTeAei Tn ouvBn Bepartreia yia aoBeveig
pe NSCLC otadiou Il A 1, kaBwg peAéTeg TTOU €yivav PeTagu Tou 1992 kail Tou
2005 £deigav o1 BeATiwvel Tnv emiBiwon Toug (125). O1 yeAéteg CALGB 9633
kal JBR10 oe aoBeveic otadiou IB €deigav 0TI n xopriynon XnueloBepatreiag
NTAV EVEPYETIKN UOVO O€ AOBEVEIG TTOU €ixav OYKOUG JEYAAUTEPOUG TWV 4-5cm
(126, 127). O xpovog emBiwong ATav avegdapTnTog atrd To QUAO, TNV nAIKiq,
TOV TUTTO EKTOMNG, TNV AKTIVOBeEpATTEia Kal TN dOON TNG XNUEIOBEPATTEIAG Kal
WG €K TOUTOU N XOPNynon TNG ETTIKOUPIKNG XNUEIOBEPATTEIOG €XEI UIOBETNOEI
armé Tnv ESMO (European Society of Medical Oncology) cav TTpakTIKA
avTigeTwtmong Tou NSCLC otadiwv -1l kar uttd ouvenkeg Tou oTadiou IB pe

OYKOUG PeYaAUTEPOUG TWV 4cm (126).

7.3.2. NeO€IKOUPIKN XNUEIOBepaTTEia

Ta oToIXEia OXETIKA PE TN VEOETTIKOUPIKN XNMUEIOBEPATTEIA OTOUG AOBEVEIC
e KI eival mrepiopiopéva. MeAétn oe 519 aoBeveig amd 70 kévipa oOTO
Hvwpuévo BaaoiAeio, Tnv OAavdia, tn Mepuavia kar 1o BéAyio €dei1e 611 n
XOPRYNon VEOETTIKOUPIKNAG XNMEIOBEPATTEIOG NTAV AVEKTA OTTO TOUG QOOEVEIG,
ol otroiol 010 49% £0c1gav KaAn avTatokpion, Xwpeig Kauia emmidpacn oTo
TTOOOO0TO TWV ETMITTAOKWY HETEYXEIPNTIKA. MapoAa autd, n idia peAéTn €0¢1Ee

OTI TO TTOCOOTO EMIRIWONG, METAEU TwV aoBevwyv TTou EAapav xnuelioBepaTTeia
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TIPIV TNV ETTEPPOON KAl AuTWV TTou Oev €Aafav, NTav TTapep@epés (128). ¢
oUYKPIOT ME TN VEOETTIKOUPIKI BepaTreia, UTTAPXOUV AIYOTEPEG KAIVIKEG HEAETEG
TTOU OUYKPIiVOUV TO OUVOUOOUO VEOETTIKOUPIKAG XNMEIOBEPATTEIQG KAl
XEIPOUPYIKNG TTEURACNG O OXEON ME XEIPOUPYIKN eTTEPPRacN pévo. QoTdoO,
Ta OToIXEia Ogixvouv OTI N VEOETTIKOUPIKN XNMEIOBEpATTEIQ TTPOCPEPEI TTOAAG
oQEéAN, OTTWG TN Peiwon Tou PeyéBoug Tou Oykou, TNV €CAAsIYn i TTPOANYN
EMPAVIONG MIKPOMETAOTACEWY, TNV KOAUTEPN QVEKTIKOTATA KAl KAAUTEPN
OUMMOPOPWON ME TN QPAPMOKEUTIKA aywyr] KOTA TNV TTPOEYXEIPNTIKA TTEPIOdO

(129).

7.3.3. XnNMUEIOOEPATTEUTIKA OXMATA

TIG TeEAeuTAiEG DEKAETIEG, N €1I0AYWYN VEWV KUTTAPOTOEIKWY TTAPAYOVTWY,
OTTWG N BIvopeAUTTivn, N TTOKAITAEEAN, N OOCETACEAN, N YEMOITAUTTIVA Kal N
epeTpeion (3" yevidg), £dwaoav BeTIKG amoteAéopata oTnv emRiwWon Twv
aoBevwv  pe  Tpoxwpnuévo NSCLC o oxéon pe g 2" yevidg
XNUEIOBEPATTEUTIKG @ApuOKa TTou  TTeEPIAGPBavav  Tnv  €TOTTOCION, TNV
IcOPWOoQaidn, TNV Jivopuaivn kai TV Bivieaivn (130). Ta edpuaka 3" yevidg
ouvdualoueva JE  TTAQTIVOUXO OKEUAOUATA, BEATIWVOUV ONUOVTIKA TNV
QVTATTOKPION Kal TNV €TMIRiwon o€ oxéon Pe TN povoBeparreia (131). Qotéo0
MIa peta-avaAuon tou 2005 dev dIATTIOTWOE OTATIOTIKA ONUAVTIKA UTTEPOXN
TwWV TTAATIVOUXWV OUVOUAOUWY O€E OUYKPIoOn HE TOUG MN-TTAATIVOUXOUG
ouvdUaopoUG, XPNOIMOTIOIWVTAC @Apuaka 3" yevidg GTIWG N YEUOITAUTTIVN, N
BivopeApTrivn, N dooetageéAn Kal GAAa (132). ANEG KAIVIKEG HEAETEG £DeICav OTI
n Méon emBiwon OiImmAacidleTal 1 kal  TPITTAACIAdeTal OtV UTTAPXEI
ouvduaoudg dUo N TPIWV Papudkwy. ‘ETol yia TTapddeiyua, o ouvduaoudg TNG

dooeTagEANG Ye TN yepoirapTiv we 1" ypauung xnueloBepartreia o aobeveic
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otadiou llIB/IV, £€deige pepikn avratmmokpion o1o 37.5% Twv aocBevwyv, péon
emBiwon Toug 13 prveg Kal emMPBiwon evog xpovou oto 50.7% Twv acBevwv
(133). AAAoI  ouvduacopoi

XNUEIOBEPATTEUTIKWV  TTAPAYOVTWY,  OTTWG

BivopeAuTrivng/oiotrAativng OKOAOUBOUNEVN atro ouvouaouo
000ETALEANG/YEUOITAUTTIVNG KOl DOOETALEANG/OIOTTAATIVRG 0 OUVOUAOUO HE
bevacizumab, £xouv O¢itel TTiong evOAppPUVTIKA atToTEAEOUATA OTAV ETTIRIWON
Twv aoBevwyv (134, 135). H mAaTtiva Kal Ta TTpoava@epBévia BepatTeuTIKA
oxXAuata arroteAOUV TA TTIO ATTOTEAECUATIKA QAPUOKA EVAVTIA OTOV KOPKIVO,
WOTOOO €ival ETTITOKTIKI N avdykn yia dnuioupyia VEWV OKEUAOUATWY WE
MEYOAUTEPN ATTOTEAEOUATIKOTNTA €vaVTl TWV AVOEKTIKWV OYKWV, HE TTIO
oToxeupévn dpdon kai pe Aiyotepeg Trapevépyelieg. H dpdon Twv KUpIwvV
XNUEIOBEPATTEUTIKWY  TTAPAYOVTWV

KaBwG Kal Ol  TTOPEVEPYEIEG  TOUG

TTapouaciadovral otov Mivaka 6.

Mivakag 6: Apdon kail TOEIKOTNTA 7 XNUEIOBEPATTEUTIKWV TTAPAYOVTWV.

XNUELOOEPATEVTIKOG TP AYOVTOG Mnxaviopog 8paong To§kotnta
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To&wn NeupomndBela,
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TOUMTOUAIVNG KOTA T SLAPKELD TG
G2 ddong tou KuTtaptkol KUKAOU

OQuébetepornevia,
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MuelokataotoAr, Flu-like

AvtietaBolitng mov pa oav OUUTTWHATA, AULOAUTIKO

lepowaBivn

MNakAtagéAn
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avaotoAéag tng ocUvBeong tou DNA
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UIKPOCWANVapPiwV
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Tou Faotpeviepoloyikol
OUOTAUATOG
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Katakpdtnon uypwv

MueAokaTaoToAr,
Mapodikn umotach
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Kepalawo 8

MPoBAETTTIKOI KOOI TTPOYVWOTIKOI TTAPAYOVTEG

H avaTTuén TG Moplakng BloAoyiag odrynoe oTtnv  avakdAuyn
O1a@OPwWV BIOBEIKTWV N EKOPOAOCN TWV OTTOIWV OXETICETAl PE TNV
avaTtuén Tou NSCLC. 'Evag TTpoBAETITIKOG BI0dEiKTNG €ival eVOEIKTIKOG TNG
BEPATTEUTIKAG ATTOTEAEOMATIKOTNTAG, KABWG UTTApXEl dpeon aAAnAeTTidpaon
METAEU auToU Kal TNG BepaTtreuTiKAG aywyng. ‘Evag mpoyvwaoTiKOg BlodeikTtng
gival evOEIKTIKOG yia TNV eTTIRiwon Tou acBevoug avedptnTa atod Tn BepaTtreia
TTOU aKoAouBei, kabwg o Trapdyovrag auTdg atroTeAei Oe€ikTn TNG EUQPUTNG
EMMBOETIKOTNTAG TOU KOPKIVIKOU Oykou. H avakdAuwn Twv BIOAOYIKWY QuTwv
TTAPAYOVTWY, TTOU UTTOPEI va xapakTnpifovtal atmd éva PJeTaAAQyUEVO yovidio
N amdé TaBoAoyYIKr) €K@pPaor] Tou, €dwOE TO €vaUuOPa yia TNV QVATITUEN
QVTIVEOTTAQOUATIKWY  AvACOTOAEWV KAl TPOTTOTTOINTWY  TWV  TTPOIOVTWYV
ékppaong Twv TTaBoAoyikwv autwyv  yovidiwv. O oT1déxog TAéov TNG
ETTIOTNUOVIKAG KOIVOTNTAG €ival N KATnyoploTroinon Twv acBevwyv pe Bdon Tig
YEVETIKEG OAAQYEG TTOU TTOPOUCIAlovTal OTOUG KOPKIVIKOUG OYKOUG Kal N
QVTIMETWTTION TOUG, HEOW OTOXEUMEVNG BEPATTEIAG EVaVTI TWV OAAQYWY QUTWV.
2€ QUTOUG TOUG PBIOAOYIKOUG TTapAyovTeG TTEPIAaPBAvovTal Ta oyKoyovidia
ouovinéng ALK (m.x. EML4-ALK), avadiatdéeigc tou yowvidiou ROSH1,
METaAAGEEIC euaioBnToTToinoNG Tou yovidiou EGFR, petaAAGgeig ota yovidia
HER2 kai BRAF V600E, avadiatdgeig Tou yovidiou RET kal peTaAAGEEISC OTO

yovidio MET.
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8.1. MetaAAageig otov EGFR

O emOEPPIKOG aQUENTIKOG TTapAyovTag aTtroTeAEiTal OTTd  TEOOEPEIG
uttodoxeic : ol ErbB1/EGF receptor/HER1, ErbB2 (HER2/neu), ErbB3 (HERS3)
kal ErbB4 (HER4). Omrwg ava@Epape Kal o€ TTPONYOUUEVO KEQAAQIO, OI TTIO
KOIVEG Kal KAAUTEPA PEAETNPEVEG METOAAAEEIG, TTOU atToTeAouv To 80 - 90%
OAwV Twv peTaAAagewyv Tou EGFR otov NSCLC, cival o1 diaypa@Eg oTo €€0VIO
19 (E746-A750del) (136) kai n avTiIKOTAOTOON TOU OUIVOZEOG AEUKivN ME
apyivivn otn 6éon 858 (L858R) oto €fdvio 21 (137) 1ou ouvdEovTal O€
T0000T0 40% pe TNV avatTugn tou NSCLC (97). Mepitrou 10% Twv acBevwv
pMeE NSCLC gépouv o otravieg hetaAAdageig Tou EGFR, 01TTwg avTikataoTdoelg
VOUKAeOTIOIwV OTO €¢oOvIo 18, pe ouxvotepn tn G719A (~5%), oT1o €€6vio 20
(4-10%) kaBwg etmiong kal évBeon VOuKAeoTIOiwv 0To €€6vIo 19 (136). OAeg
QUTEG Ol PETAAANGEEIG €XOUV WG ATTOTEAECHO TNV €VEPYOTTOINON TNG KIvAONG
TUPOGIVNG KOl APQOTEPEG OXETICOVTAl PE €UQIOONTIA TTPOG TOUG MIKPOUG
Moplakoug avaoToAeig kKivaong Tupoaivng (TKI), 61Twg ol erlotinib, gefitinib kai
afatinib (138). To gefitinib Atav XpovoAoyikd O TTPWTOG AvACTOAEAS TNG
TUPOOCIVIKAG KIVAONG, O OTT0I0G XPNOIMOTIoINONnke w¢ Bepatreia 3ng ypauuUASg
TOU TOTTIKA TTpoxXwpnuévou rfj Tou petacTtaTikou NSCLC, petd ammd arroTtuyia
XNUEIOBEPATTEUTIKWY CUVOUAOUWY HE BAon Tnv oloTrAativn r} T O0CETALEAN.
To erlotinib €ivar pikpd poplo/avactoAéag Tou dpa atreubeiog otov EGFR
avaoTEAAOVTOG TNV EVOOKUTTAPIKA aQUTOPWO@OPUAIWGCN TNG KIVAong TUpoaivng
o€ ouvdeon e Tov EGFR, pe 1eAIKO ammotéAeopua Tn OIOKOTT) TOU KUTTAPIKOU
KUKAOU, TNV avaOTOAN TOU KUTTAPIKOU TTOAAQTTAQCIOOPOU Kal TNV ETTAYWYHA TNG
amoTTwong. TéAog, TO afatinib amoteAei éva avaocToAéa TTOAANATTAWY

uttodoX£WV TNG olkoyévelag ErbB, Tmou dpa péow TNG TTPOCOECNG TOU O€ [id
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€VOOKUTTAPIKN TTEPIOXA TNG Kivaong Tupooivng (139). O FDA (US Food and
Drug Administration) £xel eykpivel To afatinib yia Bgpatreia 1" ypapunig
aoBevwyv pe peTaoTatikG pn TTAAKwOeg NSCLC 1Tou €xouv PETAAANGEEIS oTOV
EGFR kai dpa avaoTéAAOvTag OAOKANPN TNV OIKOYEVEIA TWV UTTOOOXEWV
ErbB/HER, ocuptrepidappBavouévwv twv EGFR kai HER2 (140). Autég ol
evaioOnTotToINTIKEG PETAANGEEIS Tou EGFR evromiCovral o€ trepitrou 10% Twv
Kaukaoiwv kal 50% aoiotwyv pe NSCLC (141) kai o1 TTEPIOCCOTEPOI A0OEVEIG
TTapoucidfouv avBekTikOTNTa o¢ erlotinib, gefitinib 4 afatinib petd amd
mepitrou 9 €wg 13 pRveg Bepatreiag ye EGFR TKIs (142). AANeG NETOANGEEIG
TTOU OXeTiCovTal PE eualobnoia oTa @ApPOKa TTEPIAAPPBAVOUV ONUEIOKES
METOANGEEIG oTO €€ovio 21 (L861Q) kai oto €govio 18 (G719X) (143). H
avtiotaon oTn Beparreia pe TKIs oxeTiCeTal miong ue METAANAEEIS OTO yovidio
KRAS, avadiatdageigc twv yovidiwv ALK kai ROS1 kai pe peTAANAEEIG
eloaywyng oto €govio 20 (144). O TeXVIKEG ME TIG OTTOIEG ETTITUYXAVETAI N
avixveuon Twv OXeTICOPeEVWY Pe Tov EGFR petaAAGEewy TTEPIAAPBAvouV Tnv
aueon aAAnAouxion Tou DNA atd 10 €€6vio 18 €wg 10 €€6vIo 21, multiplex
PCR kail next-generation sequencing (145).

O1 peAéteg dceixvouv o1 Ta erlotinib, gefitinib 3 afatinib 6a Tpétmer va
XPNOoIhoTToIoUVTal WG BepaTreia TTPWTNG YPAUUAG, 0€ a0BEeVEIG ue HETAANAEEIS
Tou EGFR 10U £X0UV TEKUNPIWOET TTPIV aTTd TN BgpaTreia TTPWTNG YPAMUAG
(146). H xprion Ttou erlotinib utrepioxuel Kal 60OV APOPA TIG AVETTIOUUNTEG
EVEPYEIEG, TTOU E€ival MIKPOTEPEG O€ Oxéon ME Tn XxnueloBepatreia (146).
MapdAAnAa 1o erlotinib @aivetal atmd pIkpEG peAETeG pdong I, va TTapouciddel
MEYAAUTEPN OUYKEVTPWON O€ oxEon Pe To gefitinib oTo eyke@alovwTiaio uypd

aoBevwyv pe NSCLC 10U gp@avifouv eyke@AAIKEG peTaoTaoelg (147). To
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erlotinib xopnyeital €miong o€ aoBeveic WG 2ng 11 3ng YPOauung Bepartreia
ave¢dptnta amd 1O TIPOQPIA Twv PETAANGEEwv TTOU @épouv (148). Mia
Tuxalotroinuévn MeAETN @aong I, TTou TrepieAduBave acbeveic Tou éAapav
afatinib €deigav OTI o1 00Beveig auToi gixav MEIWPEVO PBrixa, KAAUTEPN
QVOTTIVEUOTIKN A€IToupyia kal KaAutepn Troidtnta (wng o€ oUyKpion WE
ao0eveig TTOoU Adupavav TO XNMEIOBEPATTEUTIKO oxnua
OI10TTAATIVNG/TTEPETPECIONG (149).

QoT1o6o0, o1 TEPIcOOTEPOlI aoBeveic pe PeTaAANGEelc otov EGFR T1ToU
avTigeTwtriCovral ye EGFR-TKIs avamtuooouv avroxr oTtn Bepartreia eviog 9-
14 unvwv. AvayvwpifovTal dUo pnxaviopoi aveekTikdTNTag otoug EGFR-TKIs
otov NSCLC, 0 unxaviopog NG gyyevoug avrioraong, TTou dev £Xel TTAPWG
KartavonBei kal opifetal ouvhBwg wg n APECN AVATTOTEAEOUATIKOTNTA TWV
EGFR-TKIs kal n &mikrnrn avrioraon mou eu@avifetal ouvnBwg PETA atro
Taparterapévn xoprniynon Oepatreiag (150). H eyyevng avtiotaon eival ouyva
ATTOTEAEOUA TNG TTAPOUCiag Pn-cuaioOnrotroinuévng HeTdAAagng otov EGFR
ME IO ouxvh Tnv évBeon oTo €¢dvio 20. H tTAgiovoTNTA TWV PETOANAEEWV
évBeong ot1o eovio 20 €xouv oav  OTTOTEAEOUA  MPEIWPEVN  OUYYEVEIQ
mpoodeong Twv EGFR-TKIs, av kal éxouv avo@epBei Kal TTEPITITWOEIG ME
TTapaTeETAPEVN TTEPIOdO €AEyxOoU TnG vooou (151). MNapdAo 1mou n PeTAANAEN
T790M egival o 1o ouvnBIoCPEVOG INXAVIOPOG ENPAVIONG ETTIKTNTNG AVTOXAG O€
EGFR-TKIs TpwTtNng yevedg, otravia €Xel TautoTroiNOei o€ dyKoug TTpIv ATTo N
xopnynon EGFR-TKIs T1autéxpova pe  AAAeG  TTO  ouvnBIOUEVEG
evaioOnTotToINuéveg PETAAAGEEIC. AuTr) n onuelokh PETAANAEN augdvel Tn
ouyyévela Tou EGFR vyia 10 ATP KOl KaTd OUVETTEID MEIWVEL TNV

ammoteAeopamikoTnTa déopeuong Twv EGFR-TKIs (152). Mia &exwploTh
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MeETAAAaEn otov EGFR, 1ToU XapakTnpidetal atrd Tnv TTapaAAayn I (vill) evidg
TTAQICiOU avAyvwong atmmaAoIPnG oTa €EOVIQ 2-7 OTNV £GWKUTTAPIA TTEPIOXN,
euTrodilel Tn déopeuon Tou EGF kal GAwv tTpoodeTwy otov EGFRVIIL. H
ouoTnuaTtiky onuatodotnon ammd tov EGFRVII kal n avriotacn otnv EGFR-
oToxeuduevn Bepartreia Bewpeital OTI €ival ATTOTEAECUA DOMIKWY aAAaywyv OThV
mpwTeivn EGFR 1mou emnpeddel Tn dlapudp@waon NG eVOOKUTTAPIAG TTEPIOXNG
TOU UTTOOOXEA KAl OUYKEKPIYEVA Tnv TrepIoXn) avayvwpliong tng ATP. H
METAAAQEN auTh €xel avixveutei oto 5% Twv TTEpITTTWoewV SCC Kal €xel
OUOXETIOTEI PE TNV avaTTuén avioxng o€ Bepatreia pe TKIs in vitro. 'ETol n
xopriynon gefitinib ptropei va peiwoer 1 ewoeopuliwon tou EGFRVII petd
ATTO MEPIKEG NUEPES BePATTEIAG XWPIG OPWGS va €TTNEEACEI TNV AVATITUEN TWV
KAPKIVIKWV KUTTApwv (153). H eyyev¢ avtioTaon JTTopEi €Tmiong va €ivai
OUVETTEIO OUVETTOYOMEVWY  MOPIOKWY 1 YEVETIKWV oAAaywv T0U  Ba
MTTOpoUCAV €VOEXOUEVWG VO MEIWOOUV TNV €uaioBnoia Twv aoBevwv e
evaioOnrotroiNTikéG EGFR petaAAGgeig otn Bepatreia pe EGFR-TKIs. ‘Eva
TETOIO TTAPAdEIYMA ATTOTEAEI N IKAVOTNTA TWV OYKWV VA ATTOQPEUYOUV TNV
emayopevn omd toug TKIs amdmTwon w¢ ammoTEAECUA  TTOAUPOPPICHWYV
dlaypa@ng R Twv xapnAwv emrédwyv ouvBeong Tou BIM mRNA. H BIM eivai
MEAOG TNG OIKOYEVEIAG TWV TTPOATTOTITWTIKWY YovIdiwv Bcl-2 kal atroTeAei
onuavTiko diapecoAaBntr TG emmayouevng amo EGFR-TKIs amémTwong o€
NSCLC pe petaAAaéeic otov EGFR. AoBeveic Tou @épouv TTOAUUOPPICHOUG
dlaypagns oto BIM yovidlo | acbBeveic pye xaunAn ouvBeon BIM mRNA
TTaPOUCIAlouV HEIWMEVN KAIVIKH) OTTOTEAEOUATIKOTNTA OTAV UTTORBAAANOVTAI O€
aywynl Me EGFR-TKIs (154). TéAog, AANO €va TTapddelyua eyyevoug

pMnxaviopou avriotaong otoug EGFR-TKIs atroteAei n auénuévn ékgppaon Tng
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mpwrteivng CRIPTOLl. H mpwrteivn auti aykupoBéAnong, Tou eival
ouvOedePEVn HE  YAUKOCUAOQWOQATIOUAIVOOITOAN, aVIKEI OTNV  OIKOYEVEIQ
EGF-CFC ka1 ptropei va peiwoel v euaiodnoia oe EGFR-TKIs péow 1Nng
evepyotroinong Twv ZEB1 kai SRC Tpwrteivwv  TTOU  €TTAyouv TN
onuatodotnon péow tou AKT kal MEK povoTraTiou, avtioToixa (155).

H 1Mo ouvnBiopévn deutepoyeviig HETAANQEN TTOU €ival uTTEUBUVN YIa TNV
atmroktnon avroxng otoug EGFR-TKIs egpgavicetar oto €govio 20 (T790M). H
Tapoucia TG PeTAAa¢ng T790M Trapatnprnnke oe Trepittou 50% Twv
TTEPITITWOEWYV OTIG OTTOIEG EAAPON Blowia KATG TO XPOVO UTTOTPOTIAG, HETA ATTO
Beparreia pe gefitinib ) erlotinib e aoBeveic TTou £pepav atTaloiPr) OTO €EOVIO
19 | TN petdAAagn L8S8R otov EGFR. Evdiagépouoa gival n raparripnon ot
a0BeveiG TWV OTToIWV 01 OyKOol PEPOUV TN HETAAAAEN T790M TTapoucialouy TTIo
EUVOIKA TTPOYVWON a1Td TOUG aOBeveiC PE apvnTIKOUG yia TNV PETAAAAEN
oykoug. QoT600, akOun Kal ol aocBeveic pe €miktnTn avioxn o€ gefitinib,
erlotinib kai afatinib pe TN pet@AAag¢n T790M TTapoucidlouv Taxeia UTTOTPOTTH
Kal peiwpévn emBiwon (156). Mpdoearn dnuocicuon Ttou Hata kal Twv
OUVEPYATWV TOU, ava@epel OTI Ta avBekTikd EGFRT790M kUTTapa E€ite
TTPOUTTAPXOUV aav KAWVOI &iTe dnuioupyouvTal de novo atmmd apvnTikd yia TV
METAAAAEN avOekTIKA KUTTOpa (157). Mapouoiwg ue Toug EGFR avaoToAcgic
TTPWTNG YEVIAG, N EPPAVION OEUTEPOYEVWV WETAANAEEWY EXEI TTEPIYPAPET WG
MNXOVIOPOG €TTIKTNTNG avToXAG Kal Toug TKIs TpiTng yevidg. H TpwTtn avagopd
emaywyns EGFR petdAAagng petd amo Bepartreia pe EGFR-TKIs 1piTng yevedg
TauToTToINONKE O€¢ Oeiyua Kapkivou Tou TrveUpova ammd évav acbBevry TTou
eupavioe avOekTikOéTNTa 010 AZD9291. H petdAAagn C797S otov EGFR

a@opda TNV avTikatdoTaon TnG KUoTEivng 797, TTou €ival atmmapaitntn yia tnv
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OMOIOTTOAIKI) OUVOEDT TWV AVACTOAEWV TPITNG YEVIAG, UE OEPiVN. Z€ Hia NEAETN
aAAnAouxiong Tou DNA TTou atropovwBnke atmmd 15 acBeveig pye avroxr oTo
AZD9291, trpoodiopioTnkav dlagopeTikoi EGFR yovoTtuTtrol TTpIv Kal JETA TAV
aywyn pe AZD9291. 'Etol, oto 40% Twv acBevwv avixvelBnke €TTiKTNTN
C797S perdAAagn padi pe T790M petdAAagn, oto 33% petdAAagn T790M
XWPIG METANaEn C797S kai n ammwAeia TnG T790M  peTAAAAENG XwpPig
METAAAaEn C797S oT1o 27% Twv aocBevwy (158).

H evepyoTtroinon eVvOAAOKTIKWY 00wV onuaTtoddTNONG AVTITIPOCWTTEUEI TO
OeUTEPO IO KOIVO pnxaviopd avriotaong otoug EGFR-TKIs. EidikoTepa, n
evioxuon Tou oykoyovidiou MET, avTiTpoowTrevel 10 5-20% Twv ETTIKTNTWV
airiwv avrtiotaong. To MET eivalr évag uttodox€ag dIaUEUPPAVIKNG KIVAONG
TUPOCivNG, O OTI0I0G agou evepyoTroinBei ammd Tov TPoodéTn Tou, HGF
(hepatocyte growth factor), Trpodyel Tnv evepyotroinon tou AKT povoTtrariou,
TTOU OTTOTEAEI TN BACIK 000 ONUATOdOTNONG YIa TOV TTOAAATTAQCIOONO, TNV
EMPBiwoN KAl TWV AQVTIATTOTITWTIKWY CNUATWY TwV KUTTApWYV. H avegéAeyKTn
evepyotroinon tou MET €ival oykoydvog kal OIEUKOAUVEI T dINONTIKA Kal
METAOTATIKI) CUPTTEPIPOPA TWV avBEeKTIKWY 0Toug EGFR-TKIs kKuttdpwy (159).
H umrepevepyotroinon Tou MET oOToug TTEPIOOOTEPOUG QVOEKTIKOUG OTOUG
EGFR-TKI d&ykoug, TrpokaAeiTal péEOW aUENONG TNG METAYPOPNG, EVW N
evioxuon Tou MET vyovidiou avixveuetal o010 22% Twv TTEPITITWOEWV.
EmmAéov, Tvw atmd 20 oykoyoveg NETAAANAEEIC €XOUV EVTOTTIOTEI OTO YOVidIO
MET kai n TTA€I0VOTATA QUTWYV aQOPOUV Ta YeVVNTIKA KUTTapaA. Ouoiwg, evw n
evioxuon Tou yovidiou ErbB2 gival éva oTrdvio yeyovog oTo adeVOKAPKIiVWHO
oTav dev éxel rponynBei Bepatreia (1% Twv TTEPITITWOEWY), €ival UTTEUOUVO YIa

TNV amékTnon avioxng oto 12% Twv mepimtwoewyv. O ErbB2 éxel 1oxupn
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OpacTIKOTNTA KIVAONG AANG dev €xel TTPOODIOPIOTEI PEXPI ONUEPA TTEPIOXN
déopeuong TTpoodépaTog. ‘ETol, TTPETTEI va OXNUATIOEI ETEPODIPEPT PE TA GAAQ
MEAN TNG olKoyEévelag woTe va evepyoTtroinBei. Otav o ErbB2 @épel petdAAagn
oTnVv TEPIOXN TNG Kivaong, kaBiotaralr avegdptntog amoé tov EGFR kai
TTapouciddel avlekTikdTNTa oToug EGFR-TKIs (160). Téoco n evioxuon Tou
yovidiou MET 6co kai Tou yovidiou ErbB2, pe tautdxpovn ammwAeia Tng
T790M, ava@épovral wg PNXAVIOUOI ETTIKTNTNG AVTOXNG OTOUG QVOOTOAEIG
TPITNG YevIag AZD9291. 2tnv Eikdva 16 avagépovTtal Ta TTOO00TA EUPAVIONG
TWV PNXAVIOUWY TTOU €ival UTTEUBUVOI YIO TNV EUPAVIOT aVOEKTIKOTNTAG OTOUG

EGFR- TKis.
Acquired resistance to EGFR-TKIs

scLc PIK3CA BRAF
o 2%~ 1% EMT
/_1 (+]

MET i

amplificaiton
4%

HER-2
8%

EGFR T790M

Unknown 60%
18%

Eikéva 16: Mnyxaviopoi utreUBuvol yia Tnv emmiktntn avtoxr) otoug EGFR-TKIs (161).

Mia GAAn evaAAaKkTIKr) 000G TTOU EUTTAEKETAI OTNV avTioTaon otoug EGFR-
TKls gival autr) Tou utTodoxXEa Tou auénTIKOU TTapPAyovTa IVOOUAivng TUTTOU 1
(IGF-1R). Evepyotroinon Tou OUYKEKPIMEVOU POVOTTATIOU €XEl avIXVEUBEI O€
TTOMOTTIAEG  KUTTOPIKEG OEIPEG KOPKIVOU TOU TIVEUPOVA TTOU  EU®aviouv

avBekTIKOTNTO o€ gefitinib ) erlotinib. O IGF-1R ytopei va evepyotroinBei atd
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ETEPODIPEPIONO PE Tov EGFR petd atrd Bepartreia pe erlotinib pe armmotéAeoua
TNV EVEPYOTTOINON KABOBIKWY ONUATOBOTIKWY JOVOTIATIWY OTTWG Twv AKT Kal
MAPK Trou evioxuouv tnv emBiwon (162). Kol dA\eg PETOAAGELEIC TTOU
odnyouv OTNV €VEPYOTTOINON KUTTAPIKWY UTTOOOXEWV 1 ONUATOOOTIKWY
MOVOTTATIWYV TTOU 0dNnyouUVv OTnNV augnaorn Tou TTOAATTAQCIOOUOU, ETTIRIWONG Kal
QAVOEKTIKOTNTAG TWV KAPKIVIKWY KUTTAPWY, £XOUV ava@epBei TTpdogarta, O1TTwg
o utrodoxéag FGFR1,2,3, kai o1 petaAAageig ota yovidia BRAF (Val600Glu,

Gly469Ala, 1%) kai PIK3CA (5%) (150).

8.2. Avoadiarageig oto yovidio ALK

ExTiudaTan 611 10 2% €wg 7% Twv acBevwy pe NSCLC @épouv avadiatagelg
oT1o yovidio ALK kal TTapoucidfouv avBeKTIKOTNTA 0€ BEPATTEIA UE AVAOTOAEIG
KIvaong Tupoaivng TTap ‘OAo TTou eu@aviCouv Ta idla KAIVIKA XapaKTNPIOTIKA PE
aoBeveic TTou @Epouv peTaAAGEelc otov EGFR (163). AMNa xapakTnpIioTIKG
TWV A0OEVWV HE TIG OUYKEKPIUEVEG YOVIBIAKES avadIaTALEIS ival OTI ouvhBwg
edpaviCovtal o€ dppeveg aoBeveic HIKPOTEPNG NAIKIAG PE Wn TTAAKWOEG
Kapkivwpa (163, 164). H avixveuon Ttwv avadiatdéewv oto yovidio ALK
yivetal pe in situ uBpidotroinon, avoooioToxnueia kal next-generation
sequencing (165).

2av BepaTTEUTIKA TTPOCEYYION YIA TN CUYKEKPIYEVN KATNyopia aoBevwy (Kal
aoBevwyv pe avadiataéelg oto yovidlo ROS1) mrpoteivetal n xprion crizotinib,
Tou eival €vag avaoTtoAéag Twv ALK ko ROS1. AoBeveig ToU
avtatrokpivovtal oTo crizotinib ptropei va éxouv Taxeia PeATiwon Twv
OUPTITWHATWY, OTTWG O Brixag kal n duotrvola (166), evy KAIVIKEG DOKIUEG
@dong Il éxouv deifel kaAUTepn avtatrdkpion oav 1" kar 2" ypauun Bgparreiag

oe oxéon Me Tn XnueloBepatreia pe olommAarivn/kapBotrAativn (167) kai
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pMovoBepatreia pe dooeTaCEAN/TTEUETPEEION (168), avTtioToixa. ZTnV KAIVIKN
MEAETN Profile 1014 emBefaiwbnke n avwTepdTNTA TNG XOPHYNONG crizotinib
og OX€on MeE Tn XnUeloBepatreia pe TTAATIVN-TTEPETPEEION o ALK-BeTIKOUG
aoBeveic ToOUu  Oev  gixav  AdBel  Tponyoupévwg  Bepatreia.  ‘ETol,  Ta
arroteAéoparta TNG PEAETNG £D<1Cav BeATiwon oTo ORR (74% €vavti 45%), oT0
mPFS (HR: 0,45, 10,9 prveg évavtl 7 ynvwv) Kal Kupiwg otnv moidétnta (wnig
Twv acBevwv tou €AaBav crizotinib. Map’'dAa autd dev TTaparnpAbnkav
dlagpopEG 0Tn oUVOAIKN etTIRiwon (OS) (167).

To ceritinib ATav o TTPWTOG avacToAéag 2™ yevidg TTou eTédEIEE OPEAOG
otn Oepatreiac Tou NSCLC oe ALK-BeTikoUg aoBeveic TTOU  €u@AvICav
avBekTIKOTNTA OTO crizotinib. 2e ouUykpion pe TO crizotinib, TO ceritinib
TTapouciddel 20 QopES 1I0XUPOTEPN AVAOTAATIKN dpdon TnG ALK evw atroTeAei
évav 10XUpO avaoTOAEQ OPICHEVWY OTTO TIG METAAAAEEIC TTOU TTPOKAAOUV
avOekTIKOTNTA (169). KAIVIKA peAETN @dong Il TTou cuvékpive To ceritinib pe TN
xnueloBepatreia pe Bdon Tnv TAativa o€ acbeveic pe ALK avadiatdéelg, £6¢1ge
OTI N Xopnynon ceritinib Trapouciaoe augnuévn ORR (72% évavt 27%) kai
mPFS (HR: 0,55, 16,6 yfveg €vavti 8,1 unvwv). NMapdAAnAa oc €va OXETIKA
MIKPO apiBud aoBevwv, Pe PETPACIKES EYKEQAAIKEG UETACTAOEIG, TTOU £AaBav
ceritinib, 10 TTO0000TS €VOOKPAVIAKAG QVTATTIOKPIONG NATAV OTO 72%, ME
MIKPOTEPO OUWG MPFS o0¢ oxéon pe aoBeveic Xwpig EYKEPANKES UETAOTAOEIG
(170).

To alectinib atroteAei évav 3" yeviag avaoTtoAéa Tou ALK tTou eppavidel
KOAG TTOOOO0TA aQvTaTTOKpIoNnG, o€ aoBeveic pe 1TPO0dO TnG vOoou UTrd
crizotinib. EuepyeTiki €ival n xoprjynon alectinib €18Ikd 0€ KATAOTACEIG OTTOU

TTapoucIdlovTal PETOOTACEIG OTO KEVTPIKO VEUPIKO OUCTNUA, ME Tn MEON
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didpkela avrammokpiong va @ravel toug 11,1 piveg (171). TOANEG pEeEAETEG
aveédeligav TNV avwtepOTNTa Tou alectinib oe ouykpion pe crizotinib, og ALK-
BeTikoug aoBeveic pe NSCLC, 1600 o¢ emitredo amroteAeopaTikdTNTAG 600 KAl
o010 BaBuo TOgIKOTNTAG (172).

To brigatinib €ivar évag ALK avaoTtoAéag emrépevng YeVIAg, HE 10XUPN
atmroteAeopaTikoTnTa 0 aoBeveic e NSCLC, Betikoug o ALK peTaAAGEeIg,
TToU €ival avBekTIKoi oTo crizotinib. To brigatinib €xel xpnoigotroinBei kair o¢
aoBevei¢ ye NSCLC BeTikoUg yia ROS1 avadiatagelg, he KaAd atroteAéopara.
MapdAAnAa atroteAei Tov povadikd ALK avacToAéa pe OpacTIKOTNTA OE
KUTTOPIKEG OEIPEG TTOU @EPOUV PETOANAELEIC OoTo yovidlo Tou EGFR. Xtnv
KAIVIKA dokiur) AP26113 (ALTA) 1Tou TrepieAduBave 222 aoBeveic ye NSCLC,
ME ALK petaAAdEelg kal avOekTIKOTNTA OTO crizotinib, n xopAynon Tou
brigatinib, oto cuvioTwpevo doooAoyIkG oxApa (180mg/nuépa), CUOXETIOTNKE
ME UWNAG TTO000TA CUCTNPATIKAG Kal avTatrokpiong oto KN, ue péon
emBiwon xwpic €EEMEN TG vooou Toug 16,7 pAves. H idla aywyn
OUOXETIOTNKE PE TTapopola emiRiwon Xwpig e€ENEn TNG vooou (16,3 punvwy)
METACU Twv aoBevwv T1ou €Aafav crizotinib otn @don 1-2 TG KAIVIKAG
OOKIUAG. AUTEG OI ETTIRBIWOEIG XWPIG EEENIEN TNG vOOOU ATAV UWNAOTEPES ATTO
ekeiveg TTOU TTapaTnpouvTal PE AAAoUG ALK avoOoTOAEIG €TTOMEVNG YEVIAG,
oupTtrepIAapBavouévwy Twy alectinib, ceritinib, ensartinib kai lorlatinib (173).

Mapd Tnv apxIk amékpion, ol aoBeveig TTou UTTORBAAAOVTAI O aywyr ME
ALK avaoToAeig, HeT aTTd KATTOI0 XPOVIKO SIA0TANA UTTOTPOTTIACOUV KOBWG
aQvaTrITUoOoO0UV  ETTIKTNTN  avBekTIKOTNTA OTn  Bepatreia. OTTwg Kal oTnv
mepimTwon Twv EGFR-TKIs, n avdAuon Twv Blowiwyv PETG TNV €EENIEN TNG

vooou o¢ aoBeveig TTou éAapav Bepartreia pe ALK avaoToAeig, cupBdaAAel
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ONUAVTIKA OTNV KATavonon Twv HOPIOKWY KNXAVIOPWY TTou odnyouv oTnv
avOekTIKOTNTA. AUTOI OI pNXaviouoi £€Xouv TagivounBei o€ dUO KATNyopiEg, OTNV
TPWTN avikouv ol ALK-£¢apTwpevol pnxaviopoi, OmTou n emBiwon Tou
KOAPKIVIKOU KUTTAPOU €gaptartal atmo Tn onuaroddtnon Méow Tou ALK
MovOoTTaTIoU Kal 0Tn deUTEPN O ALK-avELAPTNTOI uNXAVIOUOi OTOUG OTTOIOUG T
KAPKIVIKA KUTTapa dev e¢apTwvTal TTAEov atrd To ALK povotrar (172).

O ouvnBéoTepog pnxaviopudg avrioxng €ival n avamrtuén OEUTEPOYEVWIV
METAAAGEEWY OTNV TTEPIOXN TNG KIvaong Tupoaivng Tou ALK. Xe aoBeveig TTou
gival avBekTIKoi o€ crizotinib, auTég o1 deuTepoyeveic HETAANAEEIG ep@avidovTal
o010 20-30% Twv aoBevwyv. O1 o KoIVEG JETAAANGEEIC OE QUTR TNV TTEPITITWON
ol peTaAAageig L1196M kai G1269A. AvriBeta pe tov EGFR-6BeTikd o€
MeTaAAGEeIc NSCLC, 1Tou OTTwG avagEpaPe N KUPIO JETAANAEN TTOU TTPOKAAEI
avoekTIkOTNTA €ival n T790M, otov ALK-BeTikdé NSCLC é€xel avayvwpioTei
MEYAAOG apIBuOg deuTEPEUOUOWY METAANAEEWY TTOU  OXETICOVTAI ME TNV
avaTtuén  avOekTikOTNTag  oToug ALK avooToAsic. 2  AUTEG
oupTtrepIAapBavovtal ol ueTaAAageig o C1156Y, G1202R, 11171T, S1206Y kai
E1210K. Ze aoBeveig TToU xopnyouvTal I0XUPOTEPOI Kal BOUIKA OIaPOPETIKOI
ALK avaoTtokeic 2" yevidg, n ouxvotnta eu@Aviong METAANGEEWV TTOU
TTPoodidouv avlekTIKOTNTA 0ToUuG ALK avaoToAcic augaveral rdvw atmo 50%,
EVW KAl TO QACUA TWV PMETAANAEEWY auTWV AANACEl, PE TN ouxvh ENEAvIoN TNG
METAAaENG G1202R. TIpokAIVIKEG HEAETEG €xouv Oeicel OTI, avaloya MPE TO
€idog TNnG petdAAagnc-avrtiotaong otov ALK aAAadel kal n evaicbnoia o ALK
avaoToAeic 2" yeviag. To lorlatinib, évag ALK avaotoAéag 3™ yevidg,
atrodeixOnke OTI gival OPACTIKO EvavTl OAWV TWV PEPNOVWHPEVWV PETAANGEEWY

avtiotaong ALK, cuptrepiAapBavouévng kai Tng YETAANagns G1202R (174).
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Otrwg Kkal oTnV TTEPITITWOoN Twv PETaAGEewv otov EGFR, onuavtikd poAo
oTnVv  ammokTNon  avOekTIKOTNTAG  dladpapartifel KAl n  evepyoTroinon
EVAAANQKTIKWY POVOTTATIWV ONUATOdOTNONG. 2TA EVOAAOKTIKA QUTA POVOTTATIA
mepihapBavovrar o EGFR, 1o HER2, MET, KIT kabwg kai o IGF-1R (172).
TéNog, oav TTapAyovTag ATTOKTNONG AVOEKTIKOTNTAG, £XEI £TTIONG avagePOEi, N
METATITWON TWV ETONAIOKWY OE PECEYXUMATIKA KUTTOPA, OATTOTEAEOUA €VOG
KUTTAPIKOU ETTAVATTPOYPAMUOTIONOU, TTOU 0dnyei o€ pia Jop@poAoyiky aAAayn
TWV KUTTAPWV OE MIa TTIO ayidwTry JHop@oAoyia e TTIO €viovn ETTEURATIK
oupTTEPIPOPG (175). ZTnVv Eikdva 17 avagépovTal Ta TTOC00TA EUOAVIONG TWV

MNXOVICPWY TTOU Eival UTTEUBUVOI yIa TNV EUPAVIOT avBeKTIKOTNTAG 0TOoug ALK

OVAOTOAEIG.
ALK amplification
15%
Unknown
or
KIT, KRAS, IGF1R activation ALK secondary mutation

30%

Eikéva 17: Mnxaviopoi utrelBuvol yia Tnv eTTikTnTn avtox otoug ALK avaoToAeig (176).

8.3. Avadiarasgeig oto yovidio ROS1

ExTipdran 611 10 1% £wg 2% Twv acBevwv pe NSCLC @épouv avadiatdgelg
oto yovidio ROS1 (c-ros oncogene 1). lMapodo 1mou o ROS1 ceivai
OIaQOPETIKOG UTTOdOXEAG KIVAONG TUPOCivng, MOoIadel douika pe Toug ALK
UTTOO0XEIG Kal Ta PEAN TNG OIKOYEVEIOG TWV UTTOOOXEWV TNG IVOOUAivng (177).

Avadiatagelgc oto yovidlo ROS1 gugavidovTal o ouxvd € Jn KATTVIOTPIESG
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YUVAIKEG MIKPOTEPNG NAIKIOG PE AdEVOKOPKIVWUA, TTOU E€ival apvnTIKEG yia
peTaAAGEeIc Twv EGFR kal KRAS kal apvnTikEG yia avadiaTtagelg oTo yovidlo
ALK (178). Ommwg avagépaue Kal TTapatmavw, n xopAynon crizotinib oe
aoBeveic pe avadlatagelg oto yovidlo ROS1 €ival TTOAU atToTEAEOUATIKN, HE TO
Babud atodkpiong otn Bepartreia va @Ttavel o 70% (166). H avixveuon Twv
avadiatd&ewv oT1o yovidlo ROS1, 6mwg kai yia 1o ALK, yivovtal pe in situ
uBpi1doTToinon, avoooioToXNnuEia Kal next-generation sequencing (165).

2€ avtiBeon Pe Toug aoBeveig TTou YEpouv avadlaTagelg oTo yovidio ALK, ol
aoBeveic pe avadiataéelg Tou ROS1 yovidiou TTapoucidfouv avOeKTIKOTATA O€
Bepartreia pe alectinib (179). O1 ALK kai ROS1 utrodoxeig £€xouv diarnpnOei
TTOAU KOVTA €CENIKTIKA Kal £TOI TTAPOUCIAlouv opoloTnta o010 77% OTnv
auIvogIkA Toug aAAnAouyxia oTig Béoelg TTpdodeong Tou ATP TTou aTToTEAE KOl
TepIOX Opdong Twv avaoToAéwv (180). Mapd Tnv TTOAAG UTTOOXOUEVN
aTToTEAEOUATIKOTNTA  TOU  crizotinib, o1  peraoxnuartiopévol, pe ROS1
METOAAGEEIG, OyKOl, QVETTTULAV €TTIKTNTN avToxry oTo crizotinib petd ammd
dldpeon emBiwon xwpic €¢ENEN TNG vooou Twv 19,2 unvwv (181). Méxpl
onuepa, pévo dUo PeTaAAdEelc otov ROS1 uttodoxéa €xouv avagepBbei va
eTayouv TNV avOekTIKOTNTA O0Tn dpdon Tou crizotinib otov NSCLC. AuTég ol

MeETOAAGEEIG gival o1 G2032R kai D2033N (180).

8.4. MetaAAageig oto yovidio KRAS

OT1wg ava@épaue Kal 0€ TTPONYOUREVO KEQAAQIO, O PETOAAAEEIC OTO
yovidio KRAS gival TTOAU OUXVEG OTO OOEVOKAPKIVWHA EVW CUVOEoVTal AUECT
ME TO KaTTvioua (98). MeTaAAGeig oT1o yovidio KRAS atroteAouv TTpOYVWOTIKO
Biodeiktn yia Tnv avamtuén Kl kaBwg acBeveic TTou QEPOUV T CUYKEKPIUEVN

METAAAAEN €xouv xapnAdTepn €IRBiwon o€ oxéon PE AQUTOUG TTOU PEPOUV TO
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@uoloAhoyikO, wild type yovidio (182). AoBeveic pe petdAAagn oto KRAS
yovidio TTapoucidfouv avBekTIKOTNTA Ot Bepatreia ye avaoToAeic Tou EGFR
EVW OEV QPAIVETAI OI OUYKEKPIUEVEG PMETAANAEEIG va eTTNPEACOUV TN dpdon TNG
xnueloBepatreiag (183). ZToxeupévn BepaTTeia yia TN CUYKEKPIPEVN KAThyopia
aoBevwyv dev gival PExpl onuepa d1aBEoiun, TTapdAa autd peAETn @dong Il o€
87 aoBeveic pe KRAS peTOANGECEIG TTOU OUVEKPIVE TN Xoprynon O00eTagéANG
ME | Xwpig selumetinib, TTou eival €vag 10XUPOG AVACTOAEAG TWV KIVOOWV
MEK1 ka1 MEK2, avé@epe euepyeTIKA aTTOTEAEOUATA YIQ TOUG 00Beveig (184).
2tnv Eikéva 18 Trou akoAouBei, cuvoyifovral Ta pOPIa-OTOXO!I YIa TN
otoxeupévn Bepatreia Tou Kl eoTidfoviag o€ BepATTEUTIKA OXAMOTA TTOU

BpiokovTtal o€ KAIVIKEG OOKIMEG.

8.5. MetaAAdgeig oto yovidio BRAF

O BRAF c¢ivar péhog Tng oikoyévelag RAF kivaowv kai dladpaparicel
ONMAVTIKO POAO OTIG 000UG ONPATOdOTNONG TTPWTEIVIKWY KIVOOWY TTOU
evepyoTtrolouvtal atrd pitoyoéva. Or rapaAdayég Tou BRAF €xouv digpeuvnBei
o€ TTOAAOUG TUTTOUG KAPKiVOU, OTTWG OTOV KOPKIVO TOU TTAXEOG EVTEPOU, OTO
MEAGVWHA, OTOV KAPKiIVO TwWV woBnkwv aAAd kal otov NSCLC. O1 yovidIiakég
TTOPAaANQYEG OUOXETICOVTAI OTEVA HE OUYKEKPIMEVA KAIVIKA TTaBOAOYIKA
XOPAKTNPIOTIKA, CUPTTEPIAQUBAVOUEVOU TOU QUAOU, TOU KATIVIOPOTOG 1 MN,
TNG 10TOAOYIaG TOU OYKOU Kal TnG KAIVIKAG @Aong Tou aoBevry. Av kal ol
peTaAAGEelc BRAF €xouv Bpebei oe NSCLC edw kal apketd xpodvia, n
ouoxETion peTagu Twv BRAF petaAAdEewy kal Tou NSCLC dev éxel peAeTnOci
QpPKeTA (185). Ta oToixeia atrd TNV 1o TTpdo@aTtn ueta-avaAuon Tou Guanghui
KAl TWV CUVEPYATWV TOU ava@épel OTI n ouxvotnta BRAF petaA\GEewv o€

aoBeveic ye NSCLC kupaivetal oto 2,6%, dev OXETICETAI HE TO KATTVIOUA KAl
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EM@aviCeTAl TTIO OUXVA OTOV IOTOAOYIKO TUTTO TOU QOEVOKAPKIVWHOTOG. H
BRAFVG600E cival n 1o ouxv ueTdAAagn oto BRAF yovidlo, TTou gugavileTal
MO OUXVA o€ yuvaikeg pun katviotpieg pe NSCLC (185).

H dpaoTikdTnTa TNG JovoBepaTreiag pe Toug BRAF avaoTtoAeic vemurafenib
N dabrafenib €xel ammodeixBei va eival €UEPYETIK O TTOANEG TTEPITITWOEIG
adEVOKAPKIVWUATWY Tou TTveUpova. QoTO00, avBekTIKOTNTA o€ Bepartreia e
BRAF avaoTtoAei¢ avamTuooetal avatmmo@eukta HETA atrd  Aiyoug Urveg
Bepartreiag, pe ammotéAeopa TNV TPdodo TNG vooou. MNpoéoarn PeAETn (case
study), £€dei1e OTI N AvOEKTIKOTATA TTOU AvATITUCOETAI O Bepatreia pye BRAF
QVOOTOAEIG PTTOPEI VO QVTIMETWTTIOTEI PUE XOPHynon ouvduaoTikG dabrafenib—
trametinib Bepatreiag oe aocbeveic pe NSCLC T1ou @épouv Tn HETAAAQEN

BRAFV600E (186).

TARGETED THERAPY

Activating
ligand

Cabozantinib

Crizotinib HGE Osimertinib
Capmatinib Brigatinib  EGF816
Glesatinib

Alectinb ~ ASP8273 ‘ :
Lorlatinib
Ensartinib EGFR

PI3K ‘PQRSOQ

Vemurafenib

Dabrafenib ‘EAEJ — }
: PTEN b AKT AKT
MEK | |

erk | Everolimus ‘mTOR \CREB3L2|

ATF5
Proliferation Survival :

'MCL1|

Apoptosis
Eikéva 18: Mopiakoi o1dxol Kal avaoTOATIKOI TTOPAYOVTEG TTOU €XOUV EKTIUNOEI O PENETEG
@aong I/1l wg mBavn BepaTreia yia aoBeveig Pe Kapkivo Tou Trveuuova (187).
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8.6. AvoooAoyikoi TTPOBAETTTIKOI TTAPAYOVTEG

O utrodoxéag PD-1 (programmed cell death-1 receptor) mTapouciageral
oTNV €MQAVEIA TWV KUTTAPOTOEIKWY KAl pUBUIOTIKWY T AEPUQOKUTTAPWY, OTAV
Ta KUTTAPO QUTA €veEPYOTTOINBOUV O€E ATTOKPION OTh  QAEYMOVH ) OTOUG
TTEPIPEPEIOKOUG 10TOUG (Eikdva 19). H trpoodpTtnon Tou 1mpoodétn Tou PD-1,
PD-L1 oTtov uttodoxéa Tou PD-1 odnyei oTnv KATAOTOAr TNG €vEPYOTTOiNONG
TWV KUTTAPWY WOTE VA TTEPIOPIOTEI N AVOCOATTOKPION OTO £PEBICUA, PE TEAIKO
QATTOTEAECOUA TNV AVOOOKATACTOAR. Ta KAPKIVIKA KUTTAPA UTTEPEKPPALOUV TOV
PD-1 ye attoTéAeopa va «kpuBovTtal» atrd Tnv avoooattokpion. H BgpaTreia pe
XpAon avTiowuatwy évavtl Tou PD-1 uttodoxéa atroTpétrel T OE0PEUON TOU
TPOOOETN OTOV  UTTOOOXED TOU, ME ATTOTEAEOMO T T KUTTOPOTOSGIKA
AEPUQOKUTTOPA VA TTOPAUEVOUV EVEPYA KAl VO «ETITIOEVTAI» OTA KOPKIVIKA
KutTapa (188). Qotdéoo, n ékepaon Tou PD-L1 oTOV KOpPKIVIKO OYKO HEOW
EVOOYEVWV UNXAVIOUWY TOU KUTTAPOU, PTTOPEI va pnv £xel Bacikd poho oTnv
eTaywyn Tng avoookataoToAns. To PD-L1, 6mmwg kai 10 PD-L2, ptropei
eTTiong va €xouv OIEYEPTIKN OdpdAon, TTAPATAENOCN TTOU ETIRERAIWVETAI ATTO
TIPOKAIVIKEG HEAETEG OTTOU N avacToAl Tou PD-1/PD-L1 povotratiou &gv
0dynoe O€ ATTOTEAECUATIKI]  AVTIVEOTTAQOUATIKI  aTTOKpion. [MpdogaTn
dnuoaicuon, aAAG Kal TTPOYEVECTEPEG MEAETEG, AVEPEPE TNV EKPNKTIKNA TTPG0d0
Tou NSCLC o€ aoBevy TTou ueTEixe o€ KAIVIKI) MEAETN PETA aTTO XOpPrynon
avoooBepatreiag pe anti-PD-1 avriowparta (pembrolizumab), pia kardoTtaon

TToU ava@épeTal wg hyperprogression (189).
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Antigen

Eikéva 19: lMapoucgiaon tou utrodoxéag PD-1
oTnv  €M@AVEID  TwWV  KUTTOPOTOSIKWY  Kal
pubuioTikwy T Aep@okuttdpwy, 6Tav Ta KUTTOPA
autd  evepyotroinBolv  O€  ATOKPIOn  OTN
QAEYHOVI) OTOUG TTEPIPEPEIAKOUG IGTOUG.

Ta mo yvwoTd anti-PD-1 avTicwuaTa 1Tou €X0uv avagpepBei 0€ ApPKETES
KAIVIKEG MEAETEG €ivanl Ta nivolumab kal pembrolizumab. Mo mpdogara £xouv
avaTrtuxBei Ta avricwuata atezolizumab, durvalumab, avelumab kai BMS-
936559, Ta omoia oToxeuouv TO POpiIo PD-L1, kaBwg Kal TO POVOKAWVIKG
avriowpa évavti Tou utrodoxéa CTLA-4, ipilimumab. H ©&pdon Twv
QVTICWHATWY aUTWV €xel OEIXOei O QPKETEG MEAETEC va €ival EUEPYETIKA O€
aoB¢eveic ye TTAAKWON Kal un TTAakwdn kapkivwpata (190).

Omwg avaeépbnke AN, uttdpyxouv OUO avTiICwHaTa-avaoToAeic PD-1
eykekpipéva yia Bepartreia Tou NSCLC, 10 nivolumab kai To pembrolizumab. H
0pdon Tou nivolumab €EeTAOTNKE WG BepaTreia 2NG YPAUMNAG O€ a0BEVEIC e
TAaKWOeC Kal pn TTAakwdeg NSCLC, 6mou ta atroteAéopara £€0eifav Ot n

XOPRYNOT TOU ATAV EUEPYETIKN YIO TOUG aOBEVEIC EvavTl TNG XNUEIOBEPATTEIOG
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pe dooeTagéAn. H dpaon tou nivolumab Atav ave¢dptntn atrd TO TTOCOCTO
ékppaong Tou PD-1 ota kutTapa (191, 192). AvtiBeta, n KAIVIKA dpacTikOTNTA
Tou pembrolizumab, cuoxetioTnke dueca pe Tnv ékepacn tou PD-L1 oTa
kapkivikd NSCLC kutrapa. ‘Etol aropa pe NSCLC, ue éxkppaon PD-L1
TOUAGXIOTOV 0€ 1% TwV KAPKIVIKWV KUTTAPWYV Kal Ta oTroia €Aafav apxIikn
Bepatreia pye pembrolizumab cixav didueco xpdévo empBiwong 4-8 prveg
MEYOAUTEPO aTTd aUTOUG TToU UTTORANBNKav povo o€ xnueloBepartreia (193).
Avtiotoixa PD-L1 ék@paon o€ TouAdxioTov 50% Twv KAPKIVIKWY KUTTAPWV
OUCXETIOTNKE ME aAuinuévn ATToTEAEOUATIKOTATA TOou pembrolizumab, étav
Xopnynénke wg povoBepartreia, o oxEéon Pe Tn xnueloBepartreia (194). To
pembrolizumab o€ ocuvduao o e XxnNueloBepaTTeia, £0€IEE ETTIONG TTAEOVEKTNHO
oTav xopnynonke kal wg Bepatreia deuTePNS YPAPUAG O MEAETN @aong 1l / 1,
oe oxéon Me Tn XnueloBepatreia pe dooetagéAn (195). O Reck kai ol
OuvEPYATEG TOU £¢éTacav Tn dpdcn Tou pembrolizumab wg Bepatreia TPpwTNG
ypauuns oe NSCLC pe ékgpaon tou PD-L1 og touhdxiotov 50% Twv
KUTTApWYV Tou Oykou. H xopriynon pembrolizumab ouoXeTioTnke pe augnuévn
PFS, OS kal T10000TG avtamokpions (44,8% évavri 27,8%) evw ol
QVeTTIOUPNTEG  €VEPYEIEG ATAV  OXETIKA  Aiyeg  (KUpiwg  UTTO-  Kal
uTTEPBUPEOEIBIONOG, TTVEUNOVITIOA K.a.) (196).

H avdAuon utrokatnyopiwv TG KAIVIKAG peEAETNG Checkmate 026 yia tnv
xopriynon nivolumab wg 1" ypauun Bepatreiag Tou NSCLC, avédeifav oav
TTPOYVWOTIKO PApPTUPA, €KTOC aTTO TNV €K@pacn Tou PD-L1, kar To @opTio
METAAAGEEWY TOUu Oykou (TMB - Tumor Mutation Burden). To TMB, civail évag
TTOOOTIKOG BIOAOYIKOG OEIKTNG TTOU XAPOAKTNPICEl TO OUVOAIKO apIBUo Twv

METAAAGEEWY TTOU PEPOUV TA KAPKIVIKA KUTTOPA. KapKIVIKG KUTTapa e uwnAo



leviko Mépog 81

TMB, €xouv uwnAdTepa €TTiTTEdA VEOAVTIYOVWY, TA OTIOIA TTIOTEUETAI OTI
BonBouv TO avoooTIOINTIKO CUCTNUA VA AvAyVWPEIoEl TOUG OYKOUG Kal Va
eTayel TNV aug¢non Tou aplBuou Kal TG dpdong Twv T KUTTOPOTOEIKWV
AEPQOKUTTAPWY EVAVTIA OTOV KAPKIVIKO OyKO (197).

Mpoogarn peAéTN Tou ROSzIK KAl TWV CUVEPYATWY TOU QVOQPEPEI OTI Ol
aoBeveic ye uPnAd TMB gp@avicav KaAUTEPN TTPOYVWON META ATt Bepartreia
pe pembrolizumab (198). ‘Etol, To TMB €xel TTpooeAKUOEl TA TEAEUTAIO XPOVIO
TNV TTPOCOXA WG PIOBEIKTNG TNG AvOOOKATAOTOANG aANG e€akoAouBei va eival
aoa@EG TTWG To TMB €1TnPeAdel TN CUPTTEPIPOPA TOU KAPKIVIKOU OYKOU.

Téhog 10 avelumab, éva avBpwtivo anti-PD-L1 1gG1 avriowpa, €xel
OeIXOei OTI £xEI AVOEKTIKN QVTIKOPKIVIKA dpAon KAl AVEKTO TTPOPIA ao@PAAEING
O€ MIO OEIPA CUPTTAYWV OYKWV. 2€ HIa PEYAAN KAIVIKN PEAETN @dong |, e
oupuetoxn 1758 aoBevwyv, pe didgopoug cupTtrayeic dykoug, Tou éAaBav
avelumab, ocuppueteixe kal yia opdda 184 acBbevwyv pe NSCLC, tTou gixav ndn
AaBel Beparreia pe Baon v TAativa kai éAaBav avelumab wg Bepareia 2
YPOUMNAG N peTayevéoTepn Bepatreia. e autry TNV oudda, TO TTOCOOTO TWV
a0Bevwyv TTOU TTETUXAV QVTIKEIMEVIKA avTatrokpion Atav 14%, n oTtroia
augavoTav Pe TNV augnon Twyv emTEdwY EKQpaong Tou PD-L1 oTa KapKIVIKA
Kuttapa (ORR, 25.4% - 42.9%). MNMapdAAnAa n xopriynon Ttou avelumab
TTapouaiace TNV idla TOEIKOTATA KAl AVTIKAPKIVIKI OpAcn PE Ta uttoAoITTa anti-

PD1 kai anti-PD-L1 avricwpata (199).
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Ke@palaio 9
Mopiakn BioAoyia TOU KOPKIVIKOU KUTTAPOU

I_I £pa aTTd TOUG aUENTIKOUG TTAPAYOVTES KAl TA TTPWTO-0YKOYyovidia TTou
avaeépbnkav ota KepdAala 6 kai 8, onuaviikd poAo oTtnv
TTaBoyéveia Tou Kl diadpapatiouv yopia mou oxetiCovral e Tnv diadikaoia
TNG PUBMIONG TOU KUTTAPIKOU KUKAOU, TNG aTTOTITWONG Kal TnNG €mdiopbwaong
Twv BAaBwv oto DNA. AANayéG oTn QUOIOAOYIKA AgIToupyia Twv Hopiwy
QUTWV OXETICETalI PE TNV ETTAYWYNR TNG KOPKIVOYEVEONG KABWG Kal OTnv

avOeKTIKOTNTA OTN XNUEloBepaTTeia o€ aoBeveic pe KIT.

9.1. H amémTwon oTa KAPKIVIKA KUTTOpd

H amroTrTwon €ival Jia YEVETIKA TTPOYPAUMATIOUEVN d1adIKATia KUTTAPIKOU
BavdaTou TToU aTTaITEITAl, UTTO QUOIOAOYIKEG OUVOAKEG, yia Tn dlathpnon Tng
OMOIGOTOONG KAl TNV AVTATIOKPION TOU KUTTAPOU O€ JIAPOPA ECWTEPIKA KAl
eCwrepikd  epeBiopata. Ta KUTTApaA TTOU  0odnyouvTal OTNV  ATTOTITWON
xapakTtnpifovral ammd  OIOYKWOEIG OTNV  KUTTAPOTTAQOMATIKA  UEUPBPAvN,
OUPPIKVWON TOU KUTTAPOTTAGOUATOG, CUUTTUKVWON TNG XPWHAOTIVNG Kal TOV
KatakeppaTiopd Tou DNA. Ta KOpkIVIKG KOTTApa  €XOUV  AVOTTTUEE
MNXOVIOPOUG yIa TNV OTToQuyn NG €TTayouevng amd Tn XnueliobepaTtreia
ammoTTwong (200).

2nMavTika yovidla otn diadikacia TG amoTITwong €ival Ta p53 kal 10
TTPWTO-0yKoyovidlo bcl-2. To yovidio bcl-2 BpiokeTal 01O Xpwuoowua 18 Kai
KWOIKOTTOIEI pia TTpwTEivn TTou avacoTéAAEl TRV amoTrTwon. H Bel-2 atroTeAei

éva BaoikO puBUIOTH TNG MITOXOVOPIAKNG ATTOTITWTIKAG 000U, TTOU AVOOTEAAEI
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TOV QATTOTITWTIKO PNXOVIOPNO HECW QAVAOTOARG TIPOCAPHOYEWV TIOU  Eival
ATTOPAITATOI YIO TNV EVEPYOTTOINON Kal OIA0TIO0N TwV KACTIOOWY, WG
atravtnon o€ didgopa gpebiouara, OTTwg gival N TTPOKANon BAaBwyv oto DNA,
N QVETTAPKEID TWV QUENTIKWY TTAPAYOVIWV Kal N €midpacn Twv
XNUEIOBEPATTEUTIKWY QapuaKkwy (201). H ékppaor Tou @aiveTal va gival o
augnuévn otov SCLC amd ot otov NSCLC, yeyovdg TTou gival atTpOOPEVO
kabwg o1 SCLC eival 1o guaiocbntol oTn XnNUeEIoBepaTTeia o€ OXEON MUE TOUG
NSCLC (202). H ék@paon Tou bcl-2 0Toug KapKIVIKOUG OYKOUG OXETICETAI E
augnuévn empiwon acbevwyv pe NSCLC. H mpwrteivn Bax, mou oxeTifetal pe
Tov Bcl-2, rpodyel Tnv ammdTrTwon Kal atroTeAEl HETaypaPIKO 0TOX0 TNG p53. H
avtioTpo@n £kepacn Twv Bax kal Bcl-2 oxeTtifetal pe vEUPOEVOOKPIVIKOUG
Kapkivoug. 'ETol, uwnAni ékepaon Bcl-2 kal xaunAr €ékepacn Tou Bax
TTOPATNPEOUVTAI OTIG TTEPIOCOTEPES TTEPITITWOEIGC SCLC, TToU oUVABWG £XoUuV
avettdpkela TG p53 (202). Ta atroTEAEOUATA TWV PEAETWV YIA TNV agloAdynon
NG ék@paong Tou Bcl-2 oav TpoyvwoTiké pdpTtupa Tng mmopeiag Tou NSCLC
gival ap@iAeyoueva. ‘ETol, pia peta-avaluon 28 KAIVIKWV PEAETWV QVEDEIEE
BeTIKA ouoxéTion oTnv ékepaon Tou Bcl-2 e v augnuévn emBiwon (203),
TTOAEG avedpTnTeg PEAETEG dev TTPoodidouv oTnv Bcl-2 trpoyvwoTikh agia
(204), evw TTOAUGPIOPEG MEAETEG OXeTiCOuV TNV €k@paon Tng Bcl-2 pe kakA
mpoyvwon Tou NSCLC (205, 206).

H ouoxémion petagl TnG €kepaong Tng Bcl-2 uye tnv amokpion otn
XnueloBepatreia €xel avapepBei oe apkeTéG peAéTeg. O Tagdveg Kal 1A
aAkaAo€idy Tng vinca Qwo@opuAiwvouv Tnv Bcl-2 pe ammotéAeopa Tnv
QTTEVEPYOTTOINCH TNG Kal TV €TTaywyn Tng amémtwong. AlauoAuvon Tng

KUTTOPIKAG o€lpdg SW626 (emOnAIakd KapKivwua wobnkwv) uE @opéa
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UTTEPEKPPAONG TNG Bax odrynoe o€ evOOKUTTAPIO CUCOWPEUON TTOKAITAEEANG
Kal €701 N augnuEévn EKQPaon TNG Bax €xel CUOKETIOTE JE KOAR ATTOKPIOT TwV
aoBevwyv oTNV TTOKAITOEEAN O€ TTPOXWPNHEVO KAPKIVO Twv wobnkwv (207).
ATIO TNV GAAN, uttoékppacon TNG Bcl-2 €xel oxeTioTEl e avriotaon oTtn dpAon
TNG OIOTTAQTIVIG OTNV  KUTTOPIKI O€Ipd  PIKPOKUTTOPIKOU  KAPKIVOU  TOU
Tveupova H69 (208).

To p53 (TPS53) cival éva ammd Ta KOAUTEPQ MPEAETAMEVA Yyovidla TTOU
eUTTAEKOVTAI OTAV €u@Avion Kal/fj TNV €€ENIEN Tou Kapkivou. Mapadooiakd, n
p53 moTeUETAl OTI KATOOTEAAEI TNV €TTAYWYH Kal TNV €EENIEN TOU KAPKivVOU
ETTAyOVTaG TNV €KPPAcon Yovidiwv TIoU €UTTAEKOVTAI OTNn  OIAKOTI TOU

KUTTOPIKOU KUKAOU (TT.X. p21WAFLCIPL

), Tnv amoémTwon (m.x. BAX) kai tnv
emdIépOwon Tou DNA (11.x. GADDA45). Otav utrdpéel katroia BAGRN oto DNA,
TO yovidlo p53 ek@pdadeTal Kal puBuidel TN PETABAON TOU KUTTApoU atrd Tn
@don G1 otn @Aon S Tou KUTTAPIKOU KUKAOU. AUTO €XElI 0avV ATTOTEAEOUA ThV
TTaPOOIKA AVOOTOAN TOU KUTTOPIKOU KUKAOU, TTAPEXOVTAG £TOI TO XPOVO OTOUG
EMOIOPOWTIKOUG PINXAVIOPOUG TOU KUTTAPOU va eTTIdIopBwaoouv Tn BAGRN Tou
DNA, eite va 10 00nynoel oe amomrtwon. Mo Ttpoéceara  dedouEva
uttooTnpifouv OTI n p53 JTTOpEi €TTioNg va avaoTeilel TN AsiIToupyia Tou
KAPKIVIKOU  KUTTApoU pEOW TnNG puBuiong Tou  METABOAIOUOU, NG
TPOTTOTTOINONG TWV ETITTEdWYV TWV evepywyv pIfwv ofuyovou (ROS - reactive
oxygen species), TG METABOANG TNG EKPPAONG TwV PN KWOIKWV-RNA Kal Tnv
ETTAYWYNR TNG auToPAYiag Kal TOU KUTTAPIKOU Bavdatou eEapTwuevou atrd Ta
16vta o1dnpou (ferroptosis). To p53 aockei TIG TTapaTTdvw dlEPYATieg dPWVTAG
WG METAYPAPIKOG TTAPAYOVTAG TTOU TTPOOBEVETAI OE €IBIKEG AAANAOUXIEC TOU

uttokivnT  yovidiwv emnpedlovtag €10l TNV ék@paor) Toug (209). O
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METAAAGEEIGC OTO yovidlo p53 atmoTeAoUv TNV TTIO OUXVH YEVETIKA aAAoiwon
OTOV KOPKIVO YEVIKOTEPA KAl EUQPAVICETAI TTIO OUXVA OTO MIKPOKUTTAPIKO
Kapkivo Tou trveupova (70-80%), atrd 6,11 0TO PN PIKPOKUTTAPIKG (50%). Av
uTTapxel METAAAaEN oTo yovidlo p53 T161E n  ek@palduevn TTPWTEIVN
QTTOTUYXAVEI va avAOTEIAEl TNV AVATITULN TWV KAPKIVIKWY KUTTAPWV EiTE va TA
odnynoel oe ammoémTwon (210). Mia peta-avaluon Tou 2000 avagépel 0TI Ol
METOAAGEEIC OTO pS3 amroTeAOUV OEIKTN KAKAG TTPOYvVWOoNG Kal XaunAng
empBiwong oe aoBeveic pe NSCLC (211). MeAéteg o€ in vivo Kal in vitro
MOVTEAD €xouv Oc€iel OTI Ta XNUEIOBEPATTEUTIKA PAPHOKA TA OTTOI ETTAYOUV
TNV QTTOTITWON OTA KAPKIVIKA KUTTAPA aTTalTolv TNV EKppacn evepyou Kal wild
type p53 yovidiou yia Tn dpdon Toug. MeAétn Tou 2008 oe 35 acbeveig pe
mpoxwpnuévo oTddlo NSCLC, mou €Aafav 3 KUKAoug Oepatreiag pe
OI0TTAQTIVN KAl ETOTTOCI0N KAl 1 KUKAO akTivoBepaTreiag €0€1Ee OTI n TTapouadia
pMeTaAAayuévou p53  yovidiou nATavV  EVOEIKTIKI] TNG QVOEKTIKOTATOG OTN

XnueloBeparreia (212).

9.2.  H pUBuIOoN TOU KUTTAPIKOU KUKAOU OTO KAPKIVIKO KUTTOPO

O kuttapikdg KUKAOG KaBopiletal atmmd KATToIa KUpla onueia eAéyxou Ta
oTroia €ival Bacikd yia Tn dlIaTAPNON TNG AKEPAIATNTAG TOU YOVIOIWHUATOS KAl
TNG XPWHOOWHMIAKNAG oTABEPOTNTAG, 0 aTTOKPION ETTAYOUEVWY | auBdpunTwVv
aAoiwoewv Tou DNA 10U OupBaivouv cuxvd otn didpkela (wNG €vog
KUTTAPOU. ATTOTEAOUV ETTOUEVWG £va QUOIOAOYIKO @PAyua TTOU TTPOOTATEUEI
atmdé TNV TTPOOOO0 TWV KAPKIVIKWY OYKWV atrd TTpwIha oTadia o€ KOKONBEIg
BAGBeg (213). Metd atrd pia BAGBN oto DNA, autd ta onueia eAéyxou divouv
oTa KUTTapa 10 XPOvo yia va emdlopbwaoouv Tn BAGRN, SIGKOTITOVTAG TNV

TTOPEIa TOU KUTTOPIKOU KUKAou otn @daon G1, S 4 G2. Edv o1 BAGReg cival un
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QAVOOTPEWIPEG ETTAYETAI O TTPOYPAPUATIOPEVOG KUTTAPIKOG Bdvartog. O1 Kuplol
PUBUIOTEG QUTWVY TWV 00WV gival O OXETICOUEVEG hE TNV Kivaon, ATM (ataxia
telangiectasia mutated), AT (ataxia telangiectasia), ATR (RAD3-related
protein) kai o1 KOBOdIKOI TEAEOTEG TOUG, OI KIVAOEG TwV onpeiwv eAéyxou CHKA
kar CHK2 (214). H 066¢ ATM/CHK2 puBuicel kupiwg 10 onueio eAéyyxou G1,
MEOW €vEPYOTTOINONG TOU P53, TTOU PE TN CEIPA TOU OdNYEI OTN PETAYPOAPIKN)

gvepyotroinon tou CDKI p21WAFVCIPt

TToU €UTTOdICEl TA KUTTAPA va €l0€EABoUV
oTn @don S Tou KUTTapIkoU kUKAou. O avaoToréag p21WAFYCPL gokei v
TTAPATTAVW OpAcon PECW BIAPOPETIKWV PNXAVIOUWY TToU TTEPIAQUBAvOuV ThV
avaoToAn Twv ouptmAdKkwyv cyclinD1/CDK4 kai cyclin E/CDK2 otn G1 @don
TOU KUTTAPIKOU KUKAOU Kal Tou oUPTTAOKOU cyclinA/CDK2 katd tn peTtaaon
até TV S ot G1 @don (213). Z1ov NSCLC, OeTIKA ékppaon Tou p21WAFHCIPL
avixveueTal o ouyxva ot aoBeveic otadiou | N Il oe oxéon pe aoBeveig
otadiou A evw PeNETEG €xouv Oc€igel OTI aoBeveEIG e OYKOUG TTOU EKQPACOUV
TOV OUYKEKPIYEVO TTAPAYovVTa TTapouciddouv ueyaAuTtepn emBiwon (215).
Mpdogateg PeAETEG €xouv Oeitel OTI n p21 maiel onuavtikd poAo oTtnv
avTiroAAaTTAac1ooTIky dpdon Tou Gefitinib (216), evw avoooioTOXNMIKA
MEAETN TNG €KPPAONG TOU TTAPAYOVTa £0€ICE OTI OEV UTTAPXEI CUOXETION PETAGU
NG €KPPACAG TOU Kal TNG KAIVIKAG TTopeiag aoBevwyv pe NSCLC, otadiou 1B
N IV 1Tou AduBavav TpwTn ypauuh XnUeloBepatreiag ye Aativn/yepoitaBivn
(217). ANNoI TTOPAYOVTEG TTOU CUMMETEXOUV OTn puUBUION TOU KUTTAPIKOU

KUKAou kal  OdiadpapatiCouv  onuavtikd pOA0  OTNV  KOPKIVOYEVEDN

TTapouaciadovral otnv Eikova 20.
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Eikova 20: AveTTGpKEIa TWV POPIWV-pUBUIOTWY TOU KUTTAPIKOU KUKAOU O€ KAPKIVIKOUG OYKOUG
TWV TIVEUPOVWY. AvwpaAieg otn dpdon Twv POoPIwV-pubuIoTWVY TOU KUTTAPIKOU KUKAOU O€
Oykoug Tou Trveupova cupfaivouv KaB'0An Tn SiIdpKeld Twv OIAQOPETIKWY QACEWV TOU
KUTTAPIKOU KUKAou. H 81adoxIKy CUCOWPEUCH TOUG GUHPBAAAEI OTOV QVEEEAEYKTO KUTTAPIKO
TToAMaTTAaCI00p0, KaBWG Kal oTnv aoTdleia Tou yevwpuartog. O1 avoixTOXpwHol YKPI KUKAOI
UTTOOEIKVUOUV  OTTWAEIQ  €KQPACNG TNG QVTIOTOIXNG TIPWTEIVNG Kal Ol  OKOUPOXPWHOI
UTTOONAWVOUV UTTEPEKPPAOCT). XTIG UTTOAOITIEG TTEPITITWOEIG (AOTTPOI KUKAOI), Ol avWwHOAiEg
gival TToAU oTTAvIEG 1) Bev €Xouv JEAETNOET ETTOPKWG (213).

9.3. EmdiopbwrTikoi punxaviocuoi Tou DNA o0T0 KAPKIVIKO KUTTAPO

Evdoyeveic kal eEwyeveic TTapAYoOVTEG TTPOKOAOUV cuveXwG BAABEG oTO
DNA. ‘ETo1 1O KUTTOPO €XEI avaTtrTugel TTOAATTAEG 000UG yia TNV eTTIdIOPOwWON
Twv BAABwWV autwv. AvagépovTal TTEVTE KUPIEG 0doi £MIdIOPOwong Tou DNA:
H emdiépbwon ektoung voukAeoTidiwv (NER - Nucleotide Excision Repair), n
emdIépOwon ekTopng Bdoewv (BER - Base-Excision Repair), n emdiopbwon
avavtioToixiog  pdacewv  (MMR - Mismatch Repair), o oudAoyog
avaouvduaouds (HRc - Homologous Recombination) kar n pn oudAoyn
évwon Twv dkpwv (NHEJ - Non-Homologous End-Joining). Kdbe pia atrd

QUTEG TIG 000UG eUTTAEKETAI OTNV €MIOIOPOBWON SIAPOPETIKWY €10WV BAaBwvV
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oto DNA kol o€ autég epTTAEKOVTAl  DIOQPOPETIKOI  TTAPAYOVTEG  TTOU
aAAnAemdpouv yia va emdlopbwoouv TIG BAGBES kKal va cupBaAAouv OTn
o1aBepdtnTa Tou YoviIdlwpaTog (Eikova 21). H NER 000¢ eutrAékeTanl otnv
emdIépOwon BAaBwyv TTou TTPoKaAoUuv aAloiwoelg atn dITTAR éAika Tou DNA
Kal oQeiAovTal O€ TTAPAYOVTEG OTTWG N UTTEPILONG akTivoBoAia (UV), o Katrvog
KAl TO XNUEIOBEPATTEUTIKA QpApuaKa Pe Baon Tnv TTAativa. H ogeidwTikr BAGRN
oto DNA Ttrou TrpokaAcital amd TIG evepyEg pifeg ofuyovou (ROS)
emdlopbwvetal amd Tnv 006 BER evw n MMR 6pa yia tn &i16pBwon
o@oApaTWY Katd TNV avriypagry Tou DNA. TéAog, o1 odoi HRc kai NHEJ
eUTTAEKOVTAl OTAV €MIOIOPBWON BpAUCUATWY OTIG dUO aAuaideg Tou DNA 1TOU
MTTOPEl va TTPOKANBoUV atrd HeTABOAIKS OTPEG, TTOU ETTAYEI TO OXNUOTIONO
ROS kai voukAeaowyv, Tnv 1ovifouoa akTIvoBoAia K.a.

Ta @edpuaka pe Baon tnv TTAATIiVA ACKOUV TNV AVTIKAPKIVIKA TOUug dpdon
KUupiwg pEow TNG dnuioupyiag oTabepwyv TTapaywywv DNA 1Tou TTpoKaAouv
otpeBAwoelg otnv idla TN doprp Tou DNA. Ta mapdywya olotmAativing/DNA
0dnyouV TTEPAITEPW OTOV OXNUATIONO YEQUPWV PETAEU dUO onueEiwv TNG idlag
(intra strand crosslink) r; TG avTiTTapdAANANnG (inter strand crosslink) aAucidag
Tou DNA. O1 Béocig Twv TTapaywywv olomAaTiviig/DNA avayvwpidovTal atro
TO KUTTAPO WG BAABEG Kal £€TO1 EVEPYOTTOIOUVTAI Ol KUTTOPIKOI INXAVIOUOI TTOU
TEANIKG 0dnyouv o€ KUTTapIKG Bdvaro (218).

2nUavTIKO poAo oTtnv emdidpBbwaon PAapwv oto DNA diadpapaTifouv ol
evOOVOUKAedoeg. 'Eva ouxvo €idog BAGBNG tou eugaviCel To DNA €ival o
OXNMOTIONOG aTToupIVIKWV/atTupididIivikwy Béocwv (AP sites). O1 Béoeig AP
MTTOPOUV va dnuioupynBouyv €ite aubBopunta HEow TNG PecoAaBoulpevng aTrod

TO VvEPO ATTOTTOUPIVWONG 1 ATTOTTUPIMIdIVWONG €iTE PETA TNV ATTOMAKpPUVON
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ogeIdWPEVWY  Kal TpoTroTroiNuévwyY Bdacswv atmd 11 DNA-yAukolUuAdoeG.
XINadeg Tétoleg AP Béoeig dnuioupyouvTal KaBnuePIVA OTO YoVIDiWUa €VOG
avOPWTTIVOU KUTTAPOU, TTOU €ival JETAANQEIYOVES KAl UTTOPOUV VA AVOOTEIAOUV
TNV avtiypagny kai Tn peraypary tou DNA. To Trpwrevov €viupo TTOU
emdiopbwvel TIG AP Bfoeig ota  KUTTAPA TWV  BnAACTIKWV  €ival n
evdovoukAedon APE1 (apurinic — apirimidinic endonuclease 1), n otroia
Aeiroupyei péow TG odou BER. Apxikd n APE1 avayvwpioTnke wg évquuo
emdIépObwong Tou DNA Trou Traidel kuplo pdAo otnv e€mdIOpOwon Twv
auBdépunta TTapayopevwy AP Béoewv KABWG KAl TwV OEEIOWTIKWY KOl
oAKUAIWTIKWY BAaBwv Tou DNA. H APE1 mpwrteivn Aeimroupyei €mmiong wg
EVEPYOTTOINTAG TNG 0geIdoavaywyng TTOAWY  HETAYPAPIKWY  TTAPAYOVTWY,
KaBwg €1TioNg KAl WG CUPTTOPAyovTag pubuiong TnG £KQPACNSG TTOAAWV
yovidiwv (219).

Mpdo@ata, TTOAEG HEAETEG OE DIAPOPETIKA €idN KAPKIVOU €XOUV QVADEILEl
éva TpoyvwoTikd péAo oTtnv ékgpacn Tou APE1. e apkeTOUg TUTTOUG
KAPKivoU, CUMTTEPIAAMPBAVOUEVWY TOU KAPKIVOU KEQAANG KAl TPaxnAou, TOu
KAPKIiVOU TwV woBnKwyv, OTO 00TEOCAPKWHA, OTO PMEAGVWHO aAAG Kal OTOV
Kapkivo Tou Trveupova, n xapnAdétepn ékgpaon tTng APE1 atroteAei Oeiktn
KAAUTEPNG TTPOYVWONG €V Ol acBeveic €xouv BETIKA atmmokpion TOCO OTN
XnNueloBepaTtreia 600 Kal oTnv akTivoBepatreia. Mia peAéTn o 103 aoBeveig pe
NSCLC, €d¢i&e o011 TO 70% TWV aocBevwyv gu@avicav uwnAoTepn £KQPAcn TNG
APE1, 1600 oTOV TTUPrjva OCO0 KOl OTO KUTTAPOTTAQOUQ, O OXEON ME KUTTapPA
TTOU atrodovwenkav atrd uyi Tveupovikd 1016, O1 aoBeveic pe uwnAn
ékppaon APE1 mapouciocav onuavTiK& MIKPOTEPO XPOVo emiRiwong, O€

oxéon pe Toug uttéAoiTToug aoBeveic. 73 aoBeveic TNG PEAETNG €Aafav
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Bepartreia pe oloTAaTivn, Kal ammd autoug TTou aveETTTugav avriotaon, 10 80%
ékppace uynAa etritreda APE1T. TTpoKAIVIKEG PEAETEG OTNV KUTTOPIKA O€Ipd
Kapkivou Tou Trveupova, A549, €0cite OTI n atrooiwTnon, péow TnG SiRNA
TEXVOAoyiag, TnG €kppaong g APE1 odAynoe otnv suaiobnrotroinon Twv
KUTTApWV OTn Beparreia pe oloTTAaTivn. AvTiBeTa, o€ KATTOIOUG TUTTOUG
KAPKivou, OTTWG TO YAOIWMPA KAl O KOPKIVOG TOU POOTOU, N XaUNArR ékepaocn
NG APE1 OXeTioTnKE ME MEIWMEVN ETIRIWON KAl KOKA aAvTatmokpion O€
akTIvoBepartreia kal oppovoBepatreia (220). Ta atroteAéopara autd dgixvouv
OTI TO KAIVIKOTTOB0AOYIKO atroTéAeopa Tng ékepaons tng APE1 egaptdaral
KUpiwg a1rd TO €id0G TOU KAPKIVIKOU OYKOU.

AAANO €va onuavTikd PHOpIo TTOU CUMMETEXEN oTnVv £mIdIOPOwaon Tou DNA kai
ouykekpigéva péow TG HRc odou eivar n mpwrteivn BRCA1 1Tou apxikd
AVAYVWPIOTNKE WG POPIO TTOU OXETICETAI PJE TOV KAPKIVO TOU POOTOU KOl TWV
wobnkwv. [lpoéoceara 1o TTPOIOGV TOU YOVIOIOU OXETIOTNKE HE BIAPOPOUG
KAPKIVIKOUG Oykoug oupTtrepiAappavopévou kar tou NSCLC. Tpo-kKAIvika
povTéAa €deigav 61 N BRCA1 gival évag puBuIoTAG TG KUTTAPIKAG aTTOKPIoNG
oTnNV TTAATIVA KOl TOUG TTAPAYOVTEG TWV AVTI-PIKPOOWANVIOKWY. ZUYKEKPIPEVA,
n ékepaon 1ng BRCA1 mpoodidel esuaicbnoia OTOUG TTAPAYOVTEG QVTI-
MIKPOOWANVIOKWV Kal avtoxn otnv mAativa (221). H mpwTtn amodeign evog
mOavou TpPoyvwaoTikoU pdélou NG €ékepaong Tng BRCA1 otov KIl
onuooieubnke 10 2004, OTTOU CUOXETIOTNKE N XaunAR ouvbBeon Tou BRCAL
MRNA pe KaAf ammokpion Twv aoBevwyv o0 xnueloBepatreia pe Bdon TNV
TAaTiva (222). Ze pia KAIVIKA HEAETN @aong I, aoBeveig xwpig HETOAAGEEIS TOU
EGFR, uttoBARBnkav o€ pia €CaTtouIKEUUEVN TTPOCEYYION XNMEIOBEPATTEIAG.

‘ET01, 01 a0Beveig TTou e¢€ppadav xapnAd emireda Tou BRCAL mRNA éAaBav
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o10TTAaTiVN Kal yepoITaBivn, ol aoBeveig TTou €¢€ppadav evOIAUECT ETTITTEOQ
TOou yovidiou uTToBANBNKav o€ Bepartreia e OIOTTAATIV KOl DOCETAGEAN KOl
oTav Ta emiTeda Ekppaong Tou BRCA1 Atav uwnAd éAaBav povo dooEeTALEAN.
To didueco OS yia Toug TpeIg TUTTOUG Bepatreiag Atav 11, 9 kar 11 prveg
QVTiIOTOIXQ, UTTOOEIKVUOVTAG £TOI OTI Oev UTTHPXE Kauia emPBAaBng dpdon
OTOUG aoBeveig TTou AdupBavav povo dooeTagéAn (218). Ze GAAN peAETn pe 126
aoBeveic TTou Ogv gixav AABEl aKOPA XNUEIOBEPATTEIQ TTAPA JOVO XEIPOUPYIKN
aQaipecn Tou OyKou, TO HEIWHPEVO OS OXETIOTNKE PE TA AugnuUévVa ETTITTEOQ
ékppaong Tou BRCA1 (HR 1.98; 95% CI 1.11-6.00; P=0.02). ¢ aobeveig e
XaunAd emmitreda ékppaong Tng BRCA1, n péon emBiwon dgv €mMTEUXONKE VW
yla TO GTOMA PE UWPNAG eTTiTTEdA €EKQPAONG N MIRIWON KuphaivovTav oToug 29
MNVEG (223).

O poéhog Tou BRCA1 wg P1odeiktn vyia Tnv avramokpion Tng
xnueloBepatreiag o€ acbeveic pe NSCLC dev gival akoun oca@ng Kai 6a TTpETTE

va agloAoynBei pe TTepAITEPW MEAETEG.

a b

Damaging agent Consequences
X-rays .
Oxygen radicals UV light X-rays Rephication i,lcr-;?":l?l]e”
Alkylating agents Polycyclic aromatic Anti-tumour agf‘ms ond nrrosty
Spontaneous reactions hydrocarbons (cis-Pt. MMC)

Inhibition of:
« Transcription
* Replication 3 Apoptosis

+» Chromosome (cell death)
Uracil (6-4)PP Interstrand cross-link A-G Mismatch
Abasic site Bulky adduct Double-strand break T-C Mismatch
8-Oxoquanine CPD Insertion
Single-strand break Deletion
Base-excision Nucleotide-excision Recombinational Mismatch repair Cancer
repair (BER| repair (NER| '
epair ( ) epair ( ) repair (HR, EJ) —_— Ageing
Inborn
Repair process disease

Eikova 21: BAGBeg Tou DNA, punxaviouoi emodiopdwaong Kal guveéTeieg. a. MNMavw, Tapayovteg
TTOU UTTOPOUV va TTpokKaAéoouv BAAGBeg oto DNA, otn péon, mapadeiypara BAaBwv TTOU
TTPOKOAOUVTAI OTTO TOUG TTapdyovTeg autoUg Kal KATw, 0 utrelBuvog pnxaviopdg yia tnv
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emodI6pbwon Twv TTapatavw BAaBwyv. b. Oteia emidpaon Twv BAaBwv Tou DNA oTtnv TTopEia
TOU KUTTOPIKOU KUKAOU TToU 0dnyoUv ge TTapodikr) avaoToAr Twv eacewv G1, S, G2 kar M
(Trdvw) kar Tou petaBoAiopou Tou DNA (otn péon). O1 PHOKPOTTPOBECUEG CUVETTEIEG TWV
BAaBwv Tou DNA (kdtw) Trepidaufdvouv poviyeg allayég otnv aAAnlouxia tou DNA
(onuelokég PETAAAGEEIS TTOU €TTNPEACOUV PEUOVWHEVA YOVIdIa A XPWHOOWUIKEG avadiaTAEelg
Tou pTropei  va  TepIAaUPBAvouv  TTOAAG  yovidia) kKal o1 BIOAOYIKEG TOUG OUVETTEIEG.
>uvTtouoypagieg : cis-Pt kair MMC : oiomAarivn kai piropukivnp C avriotoixa (ap@oTepol
Tapdyovteg Tou oxnuatifouv yépupes oto DNA). (6-4) PP kai CPD : @wTtoTrpoiov
TupIdivng-trupipidivng oTig Béoeig C6 kai C4 kai Sigepr) KukAoPoutaviou TTupipidivng
avTioToixa (au@oTepa TTPoKaAoUvVTal atrd uTrepIwdn akTivoBoAia), BER : emdidopbwon
ekTOuAG Pdoewv, NER : €emdidopbwon ekTourig VvoukAeoTidiwv, HR : oudAoyog
avaouvouaouog, EJ : un oudhoyn évwon dkpwyv (224).

9.4. XnUEIOAVOEKTIKOTNTA OTIG TASAVEG

O1 Tagdveg, O61Twg cival n TTAKAITAZEAN Kal n dOCETALEAN, AVTITIPOCWITTEUOUV
MIa OnNUAvTIKA KaTtnyopia avTivVEOTTAAOUATIKWY Trapayoviwyv. H dpdon Toug
OXETICETAI PUE TOV TTOAUUEPIOPO TWV HIKPOOCWANVIOKWY, KAl CUYKEKPIPEVA TNG
B-TOUPTTOUAIVNG, TTOU 0ONYEi 0€ AVOOTOAN TOU KUTTAPIKOU KUKAOU, KABwWG dev
emMTPETTETAl N PETABaon ammd TN G2 otnv M @don, 1Tou TEAIKWG odnyei o€
ammoTITwon (225). MNapd Tnv KaAr atmrokpion TTou eP@avifouv ol acBeveic oTn
XopnRynon XNUEIOBEPATTEUTIKWY QAPUAKWY PE BAon TIG TAgAvEG KATA Tnv
évapén Tng Bepatreiag, n eTTAKOAOUON avdaTrTugn avroxng ammodeixbnke OTI ivail
€Vag ONUAvTIKOG TTEPIOPIOTIKOG TTAPAYovVTaG OTN JAKPOXPOVIO XOPAYNon TwWvV
TTapPAyOVTWY autwy (226). 'Evag peydAog aplBudg PEAETWY, O€ KATTOIEG ATTO
TIG OTIOIEG AVOQPEPONAKAUE OTIG TTPONYOUPEVEG UTTOEVOTNTEG, OXETICOUV TNV
EKQPAON OUYKEKPIMEVWY YEVETIKWYV TTAPAYOVTWY HE TNV AVTATTIOKPION OTn
xnueloBepatreia 010 NSCLC. 'HONn ava@épbnke n cuoxETIon TNG £KOPACNS TOU
yovidiou BRCA1 pe Tnv avBekTiKOTNTG O€ XnueloBepaTtreia pe Baon TN
dooeTagéAn. ‘Evag AANOg unxavioudg 0 oTToiog OXETICETAI UE TNV AVTIOTACN O€
Bepatreia pe Tagdveg civar autdég Tou yovidiou Taxol Resistance Gene 1
(TXR1). To yovidlo TXR1 kwdikoTrolei pia pikpn mpwrteivn 18 kDa 1Tou péxpl

onuepa dev QAIVETAl va QEPEI KATTOIEG AEITOUPYIKEG UTTOPOVADEG R KATTOIO
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ouykekpigéva poTtiBa  (227). Ymepékppaon Tng Tmpwrteivng TXR1, otnv
kKapkivikiy oeipd NCI-60, 1Tou ammopovwlnke a1rd dIAPOPETIKOUG TUTTOUG
Kapkivou, @aivetal va avaoTEAAEl T dladikagia TNG ammoTITwong oTa KUTTAPQ
autd. H dpdon auth dlapecoAaBeital atTd TNV KATOOTOAr, O€ HETAYPAPIKO
emimedo  TNG  EKPPOONG  TNG  TIPOOTTOTITWTIKAG  YAUKOTTPWTEIVNG
BpoppooTtrovdivng 1 (Thrombospondin 1 - TSP1). To amotéAeopa autig NG
dpdong cival N avacToAj TNG eTTayopevng atrd TIG TAEAVEG ATTOTITWON TWV
KAPKIVIKWY KUTTAPWYV Kal au¢non TngG KUTTOPOTOEIKOTNTAG TOUG E€iTE PEOW
adpavotroinong Tng TXR1 eite y€ow NG evepyoTroinong Tou popiou CD47
amdé Tnv TSP1 (226). H avTI-ayyEIOYEVETIKI] KOl TTPOATTOTITWTIKN dpdon TNng
TSP1 oTtnv kapkivoyéveon €ixe ndn avaeepbei (227). H diattiotwon o1 n
TSP1 eutrAékeTOl OTNV KUTTAPOTOLIKOTATA TNG TagAvng €ival OCUPQWVN HE
TTPONYOUNEVEG UEAETEG TTOU €01V OTI N BepaTTeia YE DOTETALEAN KAPKIVIKWV
KUTTOPIKWY OEIPWV  KOPKIVWHUATOG €K TTAOKWOWYV KUTTAPWY KEPAANG Kal
TpaxnAou gixe oav atrotéAeopa TNV emaywyn TnG TSP-1 (227). Mia ueAéTn o€
96 o0o0Beveic pe NSCLC-adevokapkivwua T0U  €AaBav  Bepatreia  pe
dooetagéAn/yepoitautrivn, emBERaiwoe in vivo TIC TTAPATTAVW TTAPATNPACEIC,
Kabwg n utrepék@pacn Tou TXR1 CUOXETIOTNKE ONUAVTIKA UE TV KATAOTOAN
NG ékppaong TnG TSP1 (P <0,0001) kai n ékppacn Twv dUO YyovIdiwv PE TNV
ékBaon TnG Bepatreiag. ‘ETol, aoBeveic pe xaunAda emimeda TXR1 mRNA
EMQAvicav peyaAuTeEPo OIAPECO XpOvo oTnv €gENIEn Tou oOykou (TTP, P
<0,0001) kau didueon ouvoAikn emBiwon (MOS, P = 0,001) oe ouykpion PE
aoBeveic pe uwnAn ékppacn TXR1, evw o1 aoBeveic pe upnAf ouvBeon TSP1
MRNA epg@dvicav peyaAutepn TTP (P = 0,002) ki mOS (P <0,0001) oe

ouyKpIOn ME aoBeveic pe xaunAn ouvBeon TSP1. TéAog, aoBeveic pe uwnAn
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TSP1 kai xaunAy TXR1 mRNA ouvBeon, epedvicav peyoAutepo TTP (P =
0.009) kar mOS (P <0.0001) oe ouykpion pe aoBeveic pye uwnAl TXR1 kai

XapnAn TSP1 yovidiakn Ekgpaon.

A %% taxanes Eikéva 22: O1 ToAMAammAoi poéAol Tng

BpoppooTrovdivng (TSP1). (A) H TSP1

TTaifel onUAvTIKO POAO OTNV E€TTAYWYH TNG
amoTTwong péow Tou CDA47, petd ammod
eTTayoueveg atmd TG Tagdves PBAABeg aoTo
OikTUO TWV MIKPOOWANVIOKWV. H
uttepékppacn Tou TXR1 odnyei o¢
avTioTaon OTIS TagAveG PEOW KATAOTOANG
NG €k@paong Tng TSP1. (B) H TSP1, 1Tou
atroteAgital amd 1152 apivoééa, eival éva
amé Ta 5 MEAN TNG OIKOoyéveEIdg TWV
BpouBoaTrovoIvy. ‘Evag apIBuog
PUBUICTIKWYV TTEPIOXWV £XOUV QAVAYVWPIOTEI

omnv TSP1 Tpwrteivn Tou kAGBe pia
TSP’I\/

>

—

> <
7

disruption of mitotic
spindle dynamics

>€3¢

IXR1—TSP1

OXETICETAlI PE OUYKEKPIMEVEG BIOAOYIKEG
. Aeiroupyieg. MeTagl Twv MO yVWOTWV
S ABT510 ANTK TAPAYOVTWY  TToU a)\)\n)\smégouv e Tnv

TSP1 eival o1 TpwTeOYAUKAVEG  BEIKNG

1[ N (g(P(I (I (I (u(u(u (Ca-binding(g( c ]1152 nmapavng (HSPGs), vTepykpiveg kal ol
D etmeavelokoi uttodoxeic CD36 kai CD47. H

1 1 1 l MEAETN Tou poAou Tng dpdaong Tng TSP1
givar  OUOKOAN, kaBwg  TTapouaialel

1 OIaPOPETIKN A€IToupyia TTou eEapTaTal Ao
TOV KUTTapIKG TUOTTO TTOU €KQPACETAl Kal

anti-angiogenesis adhesion apoptosis TOUQ E'ITI(pGVEIGKOl'Jg 6€|'KTEQ TTou

(endothelial cell apoptosis) chemotaxis

proliferation TTapouaIdgovTal oTa KUTTapa auTd.

HSPG CD36 oVp3 CD47
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YKOTOC

ZKOTrég TNG TTapoucag OIBAKTOPIKAG dIaTpIBNG eival n digpeuvnon
MOPIOKWY Kal 10TOTTABOAOYIKWY TTOPANETPWY TTOU KaBopilouv Tnv
QVTOXI TOU MN-MIKPOKUTTAPIKOU Kapkivou Tou Trveupova (NSCLC) oe
OIaQOPETIKA OXAPATA XNUEIOBepaTTeiag. 21N  HPEAETN  auTrhp  avaAuBnkav
QAVOOOIOTOXNMIKA, 10TOAOYIKA OciyuaTa atmd acBeveig Traoxovteg amd NSCLC,
Ol OTToiOl €I0NXBNCAvV Ot TUXQIOTTOINUEVO TTPWTOKOANO XNUEIOBEPATTEIOG ME
000eTagEAN / oloTTAaTiv £vavTl OCETACEANG / YENOITAUTTIVNG.
2UYKEKPIYEVA, OPXIKA MEAETAONKE O POAOG TWV E€VOOVOUKAEQOWYV, TTOU
OUMPUETEXOUV 0TN dladikaoia Tng emdIopBwong Twv BAaBwyv Tou DNA, Kal Twv
yovidiwv p53, p21 kai bcl-2, mou eAéyxouv Tn dladikacia TNG AmmOTITWONG,
otnv avtoxrn Tou NSCLC o€ xnueloBepatreia ye dooetagEAn/oiotrAarivn évavri
O0O0ETACEANG/YEUOITAUTTIVNG. ZTN CUVEXEID TNG MEAETNG QUTAG, EKTINABNKE n
ouox£Tion TG yovidlokng ékepaong Twv BRCA1, TXR1 kar TSP1 pe tnv
ékBaon NG Beparreiag Twv acBevwv pe NSCLC otadiou IB-IV uttd
xnueloBeparreia 1" ypauung ou TrepieAduBave SooETACEAN.
H peAéTn avauéveTal va OUPBAAAEl OTNV KATAvVONON TWV HUNXAVIOPWY HE
TOUG OTToioUG Opa N KUTTApPOTOEIKN BepaTtreia otov NSCLC Kal TNG HOPIOKAG

BAaong TNG avtoxng o€ dIAPOPETIKOUG KUTTAPOTOELIKOUG TTAPAYOVTEG.
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1. AoOgveig Kal XNHUEIOBEPATTEUTIKA OXAHATA

1.1. Kpitipia emiAoyng aclevwyv

21NV TTapouca HPEAETN eviaxBnkav ouvoAikd 131 acBeveig pe 10TOAOYIKA
EMPBEBAIWPEVO PN PIKPOKUTTAPIKO Kapkivo Tou Trveupova (NSCLC) otadiou
B (pe utrewkoTiky ocuAloyn) kai IV. To oTddlo TNG VOOOU TEKUNPIWONKE
IOTOAOYIKA (Browia ] XEIPOUPYIKO TTAPACKEUAOUA) KAl ATTEIKOVIOTIKA (QEOVIKA
TOoPoypagia Bwpakad, AVW-KATW KOIAIOG Kal €YKEPAAOU). ZUYKEKPIPEVA, TA
KpITipla €icaywyng otn PeAETn TrepieAdupavav: NSCLC otadiou IlIIB ue
TIAEUPITIKI) OUAAOYH (ME KUTTApOAOoyIKr BETIKR yia kKakonBeia) kal otadiou IV,
KAIVIKf katdotaon katd ECOG 0-2 kai 1poodokipyo  emBiwong 212
eBOouGdwy. EmmAéov, oI aoBeveic TTou ETTIAEXBNKaAvV ETTPETTE va €XOUV
AIJATOAOYIKO EAEYXO KOl ETTOPKI NTTATIKI) KAl VEQPPIKN AEITOUpyia, n oTroia
aglohoynbnke Pdaoel Twv AKOAOUBWV EPYaOTNPIOKWY TIHWV  AVOPOPAG:
apiBuég  Aeukwv  aipooaipiwv  (WBC) 22500/uL, atméAutog apiBuog
oudeTepOPIAWY (ANC) =21500/uL, aplBuog aipotreTadiwv = 100.000/uL,
KpeaTivivn opou < 1.5 x avwTepo emTPETTO OpIo (ULN), TTpwTeivn oUpwy < 2
g/24 h, oAiky xoAepuBpivn opou < 3 mg/dL, AST (SGOT)/ALT (SGPT) < 2 x
ULN. AoBgveic pe 10TopIKO AAANG veOTTAQTIAG, KAPOIOKNG VOOOU, TTEPIPEPIKNG
VEUPOTTABEIaG, ocoPBapng WuxlaTpikAg dlatapaxns R evepyoug Aoipwéng,
eCalpéOnkav atrd TN MEAETN.

H ouAloyn Twv delypdtwyv  10TOU €yive peTagu lavouapiou 2003 kai
AekepBpiou 2007 oTto Mavermotnuiakd Noookopeio HpakAgiou kal 1o Mevikd
Noookopeio Noonudtwv Owpakog ABnNvwy «ZwTtnpio». 2T HEAETN

eviaxonkav aoBeveic ToUu  EAaBav  XNMEIOBEPATTEUTIKOUG OUVOUOOUOUG
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dooetaléAng/yeyoitautivng 3 doostagéAng/oiomAarivng wg 1" ypauung
Beparreia. ONol oI acBeveic ETpeTTe va eixav cuPTIANPWaoel 10 18° £10G TNG
nAIKiag Toug. MNpiv TNV évtagn Twv aoBevwy oTn JEAETN, ATAV UTTOXPEWTIKA N
QUOIKN Toug €&étaon Kal n avaAuTtiki AAyn 1otopikou. OAol o1 aoBeveig
ATTOOEXTNKAV EYYPAPWGS VA XPNOIYOTTOINGEI TO BIOTITIKO UAIKO TOU OyKOU yid
MOpIaKO KAl avoooioTOXNUIKO €Aeyxo, Xwpig €mpBdapuvon OIKA Toug 1 Tou
VOoOKopEgiou. H PEAETN €xeEl TTAPEI TNV €YKPION TNG ETTIOTNUOVIKAG ETTITPOTIAG
HOIkAG kai Agovtoloyiag Tou Mavetmotnuiokou Noookougiou HpakAgiou kai
Tou NOOCOKOMEIOU «ZwTnpiay», &vw Ta OTOoIXEId Twv acBevwv dev £Xouv
XPNOIUOTTOINBEI 1) TTapoUCIaoTEl 0 AAAN JEAETN.

21N MeAETN ouppeteixav 131 aobeveic ye NSCLC (106 avrpeg kai 25
YUVQIKEG) ME €UPOG NAIKiag 37 £€wg 78 €1n. To 73% Twv acBevwy rTav otadiou
IV evw o1 piIooi TTepiTTou aoBeveig dlayvwaoTnKav e adevoKapKivwpa (52%)
Kal o1 utroAoitrol pe TTAAKWOEG 11 GAAou TUTTOU Kapkivwpa (43% kal 5%
avTtioToixa). H 1TAciovoTnTa TWV a0Bevwyv ATAV O€ KAAN QUOIKH KATAOTAON,
OAol Ikavoi va autogguttnpeTnBouv (PS katd ECOG, 0-2). To dciypa Twv
aoBevwyv pe BAon TNV TTPWTN YPOuun Bepatreiag ATV AVTITIPOCOWTTEUTIKO,
Kabwg oToug 64 xopnynbnke ouvduaoTik BepaTtreia dooeTALEANG  /
OI0TTAQTIVNG KAl O0TOUG 67 dooeTagéANG / yePOoITaUTTivVNG. Ta XapoKTNPIOTIKA

Twv acBevwy TTapouacidalovtal otov [Mivaka 7.
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Mivakag 7: XapakTnpIioTIK& Twv acBevwv

3 AcBeveig
XopoKTNPLOTIKA -
ApOuog %

®ulo

Avtpeg 106 88

Muvaikeg 25 12
HAwia

Aldpecog 60

EUpog 37-78
Katraotaon anddoong kata ECOG

0 67 51

1 52 40

2 12 9
Jtadlo

111B 35 27

\% 96 73
lotoAoyikdc¢ tumoc

Adevokapkivwuo 68 52

MAaKkwSEeG Kapkivwpa 56 43

ANo 7 5
XnueloBepameuTiko oxnua

SooetaééAn/olomhativn 64 49

SooetaéAn/yepottaBivn 67 51
AvVTIKELHEVIKN avTamokplon (CR+PR) 40 30
PFS (prvec, 95% Cl) 4.2(2.7-5.7)
Awdpeon ouvoAikn emBiwon (OS) 11.1(9.7-14.6)

(urveg, 95% Cl)

2uvropoypagpics: CR: mAnpn¢ avramékpion (complete response), PR: uepikn avramokpion
(partial response), PFS: emBiwon xwpic €€€AiEn tng vooou (Progression-free survival), OS:
ouvoAikny emBiwon (overall survival), Cl: éiaornua eumoroouvng, ECOG:  Zuvepyarikn
OykoAoyikh Oudda (Eastern Cooperative Oncology Group).

1.2. XnpeloBePpATTEUTIKA OXAMATO

A6 10 oUvoAlo Twv 131 acBevwv pe NSCLC 10U OuUpueTEixav oTtnv
MEAETN o1 64 (49%) AduBavav cuvduaoTiky Bepatreia pe dooeTaéAn Kai
oloTrAativn evw ol uttéAoitrol 67 (51%) AduBavav ouvduaoTikr Beparreia pe
000ETALEAN KOl YEMOITAPTTIVR.  ZUYKEKPIYEVA, TO OEPATTEUTIKO  OXNMaA
000eTaLEANG / YEUOITAUTTIVING TTEPIEAGUPBAVE TNV XOPrYNoN TWV QOAPUAKWY HE

TN CEIPA TTOU AVAQPEPOVTAI :
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1. Teporraptivn 1100mg/m? (Gemzar; Eli Lilly, Indianapolis, USA), pe
evOOOPAEBIa €yxuon, didpkelag 30min oTig Pépeg Bepartreiag 1 kai 8.

2. NooetagéAn 100mg/m? (Taxotere; Sanofi-Aventis, Collegeville, USA),
ME eVOOQAEBIO €yxuon, didpkelag 1h, Tnv nuépa 1 (UETd TN Xopriynon

TNG YEUOITAUTTIVNG), (Aldpkeia KUKAOU BepaTreiag, 21 nUEPEG).

To BepatreuTikO oxNpa dooetatEAng/oioTrAativng TTepIAGUPBave Tn xoprynon

TWV QAPUAKWY PE TN CEIPAG TTOU aVOPEPOVTA !

1. AooeTatéAn 75mg/m? (Taxotere; Sanofi-Aventis, Collegeville, USA), ue
eVOOOQAEBIa €yxuon, didpkeiag 1h, Tnv nuépa 1.
2. ZiomAartivn 75mg/m?, pe evBo@AéBia éyxuan, Sidpkeiag 1h, Tnv nuépa 1

(AlGpkela KUKAou Bepartreiag, 21 nUEPEG).

OMor o1 acBeveic éAapav dexamethasone cav TTPOQUAAKTIKF) BepaTreia
KATA TNG KATOKPATNONG UYPWYV Kal avTidpaoewy uTrepeuaiodnaoiag. H pwTn
doon Twv 8mg xopnyndnke 12h tpiv ammd 1n Bepartreia. O1 TPEIG ETTOPEVEG
d00¢Ig Xopnynbnkav Tnv nuépa Tng Bepatreiag (Nuépa 1) To Tpwi, 1 Wpa TTPIV
amd v €yxuon NG dooeTatéAng kai 1o Bpddu. O1 duo TeAeuTaieg dOOEIG
xopnynénkav tnv nuépa PETA TNV aywyn (nuépa 2), 1o TTpwi Kal To Bpddu.
EmmAéov, acbBeveic tmou AduBavav oioTrAativn AduBavav Kal avTIEPETIKO
OXAMO  PE  OVTAOEVTPOVN. AgUTEPOYEVAG  TTPOQUACKTIKA — aywyr] HE
QVOOUVOUAOHEVO avBpWTTIVO augnTikd TTapdyovTa Twv oudeTepOPIAWY (rhG-
CSF; Granocyte; Sanofi-Aventis, Bridgewater, NJ, USA) xopnyhbnke oTOUG
a00¢eveic HETA TNV OAOKARPWON TOU TTPWTOU KUKAOU BEPATTEIOG. € TTEPITITWON
QIMATOAOYIKAG TOEIKOTNTOG ETTITPETTOVTAV HEXPI OUO BIABOXIKEG UEIWOEIS TWV
000wV TNG OIOTTAATIVNG, YENOITAPTTIVRG Kal O00eTagéANG (25% peiwon kGOe

@opa).
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1.3. AgioAdéynon Tng BepaTtreiag

H avramdékpion Twv acBevwv oTn Xopnynon Twv XNUEIOBEPATTEUTIKWV
oxXNUATWV e Bdon TN do0eTagEAN KaBopioTnke oUPewva pe Ta Kpitipia
A&loAéynong Tng Avrattokpiong otoug 2upTtrayeig Oykoug (RECIST-Response
Evaluation Criteria In Solid Tumors) (228). O1 dnuOOCIEUPEVOI AUTOI KAVOVEG
KaBopifouv TTOTE O CUPTTAYEIG KAPKIVIKOI OyKOIl, O€ £€vav aoBevi peiwvovTal,
TTapapévouy idIol 1) augdvovTal o€ ATTOKPIOTN O€ £va QAPUAKEUTIKO oXAMa. To
@opTio TNG vooou kaBopiletal atrd TIG ETTIAEYUEVES BAGBEG-OTOXOUG.

2upewva pe Tta kpitApia RECIST katd tnv évapén tng Bepartreiag ol
KAPKIVIKOi OyKOI XwpilovTal O€ TPEIG KATNYOPIEG, OTOUG WETPAOINOUG OYKOUG
OTTOoU N BAGPN pTTOPEI VO UETPNOET ETTOKPIBWG O€ Pia TOUAGXIOTO diIdoTOON, UE
TN MEYOAUTEPN OIAPETPO va KaTaypd@eTal (220mm pe CUPPBATIKEG TEXVIKEG A
210mm pe OTTEIPOEId) ALOVIKI TOMoypagia), PN METPACINES PBAABeES -
nonmeasurable (<20mm pe cupBaTIKEG TEXVIKEG 1 <10mm pe OTTEIPOEION
QgoVIK) TOoPOypa@ia) Kal TTPOYMOTIKA Jn  METPROoIuEG PBAABeg - truly
nonmeasurable. OAeg o1 petprioiyeg BAGBES, YE PEYIOTO APIOPO TWV TTEVTE
aAoliwoewv  avd  o6pyavo  kKal  Oéka  AANOIWOEIC  OTO  OUVOAO,
QVTITTIPOCWTTEUTIKWYV YIa OAa Ta TTPooBANBévTa dpyava, xapaktnpifovral wg
BA&Bec-oTOXOI, OI OTTOIEG KaTaypdgovTal Kal peTpiouvtal e CT A MRI katd Tnv
évapén tTng peEAETNG. To dBpoiopa TNG peyaAuTepng dlapéTpou (Sum of the
Longest Diameter) yia 6Aeg TI¢ BAABEG-0TOXOUG UTTOAOYICETAI KOTA TNV évapén
TNG OepaTtreiag Kal aTTOTEAEI TO ONUEIO AvaPOPAS yIa TO XAPOKTNPEIOUO TNG
ATTOKPIONG TWV KAPKIVIKWY OYKWYV OTA XNMEIOBEPATTEUTIKG OXAMOTA. ZUPPWVA
ME Ta TTAPATTAVW, N ATTOKPION TWV KAPKIVIKWY OYKWYV OTA XNMEIOBEPATTEUTIKA

OXAMOTA KATNYOPIOTTOIEITAI WG EENAG :
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MARpng Avratrokpion (Complete Response-CR) : oTn METPNON METAG TNV

évapén Tng Bepatreiag TTapaTnEEiTal ECAAEIPN OAWV TwV BAABWV-OTOXWV.

Mepikry Avtatrokpion (Partial Response-PR) : oTn péTpnon PETA TNV €vapén

NG Oepartreiag TTaparnpeital peiwon Touhdxiotov 30% oTo GBpoiopa NG
MEYAAUTEPNG BIANETPOU YIa OAEG TIG BAGBEG-OTOXOUG.

Mpbodog vooou (Progressive Disease-PD) : otn pérpnon YETA TNV £vapén NG

Bepartreiag  TTapartnpeital  augnon TouAdxiotov 20% oTO0 ABpoicua NG
MEYOAUTEPNG OIOUETPOU VI OAeG TIGC PBAGBEG-OTOXOUG 1 avixveuon VEwv
aANOIWOEWV.

2100epr) voéooc (Stable Disease-SD) : o€ auth Tnv TrepimTwon  Ogv

TTOPATNEEITAI OUTE ETTOPKNG OUppikvwon Twv PBAABWV-OTOXWY WOTE va
avkouv oTnv katnyopia PR aAAd trapdAAnAa dev Trapartnpeital TTAPKAG
augnon woTte va KartnyoplotroinBouv otnv PD. Q¢ onuegio ava@opdg
AauBavetal T0 PIKPOTEPO ABpoIoUa PEYaAUTEPNG BIAPETPOU Twv PBAABwv-
OTOXWV aTTd TO ONnuEio évapéng Tng BepaTreiag.

H avtikelyevik atrékpion (objective response-OR) oTnv mmapouca UEAETN
utToAOYioTNKE PE Bdaon 10 dBpoicua Twv Katnyopiwv (CR+PR). H empiwon
Xwpig €¢ENIEN TG vooou (Progression free survival - PFS), petpriBnke atrd mnv
nuépa 1 TG évapéng tTng Bepatreiag YEXP! TNV NEEPa TG 1" aTTEIKOVIOTIKAG
empBeBaiwong NG e€ENIENG TNG vooou A To BAvaTto Tou acBevr|, evw n didueon
ouvoAikf empBiwon (median overall survival - mOS) utroAoyioTnke atmd Tnv
nuépa diIdyvwaong TNG METAOTATIKNAG VOOOU PEXPI TO BAvaTo Tou acBevr).

Ev ouvTtopia, n ekTipnon Tng KAatdoTaong Tou acBevh TIpIv TNV £vapén TnNg
Bepatreiag  TTEpIEAGUPave QUOIKA  €EETAON,  OKTIVOypagia  Bwpakog,

NAEKTPOKOPDIOYPAPNUA, YEVIKA aigatog, BIOXNMIKO EAEyXO Kal  A&OVIKNA
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Topoypagia (CT) Owpakog, Avw-KATW KOINiag Kal  eykKeE@AAOU yia TN
otadiotroinon Tng vooou. O1 acBeveig uTTORARBNKav €TTiong, o€ OAOCWHO
oTTIvVONpoypdenua ooTwV Kal ETTITTAEOV OKTIVOAOYIKO €AeyxO OTTOTE AUTO
arraiTouvTav. 2 KABe KUKAO Bepatreiag UTTORAAAOVTAV OE QUOIKN €&¢ETAON,
NAEKTPOKOPDIOYPAPNUA KABWG Kal aidaTtoAoyIkd Kal BIOXNUIKO £Aeyxo. BAGRBEG
TTOU ATAV UETPNOIYEG PE TNV KAIVIKN €EETAON KATAYPAPOVTAV PETA OTTO KABE
KUKAO BOepaTtreiag, evw n amavinon Twv aoBevwyv oOTn  XnueloBepareia
EKTIHOUVTAV ME ALOVIKI TOPOypa@ia KABe 3 KUKAOUG XNUEIOBEPATTEIAG KOl

KaTnyoploTrolouvTav Pe BAon Ta KPITHPIA TTOU ava@EPANE TTAPATTAVW.

1.4. EkTtignon To&IkoéTnTag

2Uup@wva pe To National Cancer Institute (NCI) wg avetmBuuntn evépyeia n
TOEIKOTNTA Bewpeital OTTOIOOATTOTE APVNTIKO CUUTITWHA, onuadl 3 véoog,
OUUTTEPIAQUBAVOPEVWY KOl TWV N QUOIOAOYIKWY EPYACTNPIOKWY EUPNUATWY,
TO OTIOI0 CUVOEETAl XPOVIKA HE Tn XOoprnynon MIOG 10TPIKAG Bepartreiag N
dladikaoiag, TTou PTTopEl va BewpnBei 3 dx1 OTI OXETICETAl PE TNV KABEQUTA
Awn TnG Beparreiag i diadikaoiag (229). H kAipaka pe Bdon tnv otroia yivetal
N ekTipnon TG To&IKATNTAG OTN XNMUEIOBepaTTeia TTapouaidleTal oTov lNivaka 8,
TTOU OKOAOUBEI.

Mivakag 8: KAipaka ektiunong g 1o§IKOTNTAG.

BaBuog tofwkotntog XapaKTtnPLoHOg
0 Kapia avermBupntn evépyela ) evtog pucLloloyikwy oplwv
‘Hrueg avemBuUNTeg eVEPYELEG
METPLEG AVETIOUUNTEC EVEPYELEG
JoBapég averBUUNTEG EVEPYELEG
ATEANTIKEG yLa TN {wn averBUUNTEG eVEPYELEG
©dvatog ou odpeiAETAL OE TAPEVEPYELEC

u b WN B




Aodceveic, Médobol & YAika 105

H exTipnon g 10&IKOTNTAG TNG XNMEIOBEpaTTEiag yivoTav KABE @opd PETA
TO TEAOG TOU KABE KUKAOU Bepatreiag, e Tn XPron €10IKwY EpwTNUATOAOYIWV
KAl  €pyaocTnpIaKwyY  €CeTAOEwWV  (YEVIKA  €E€TAOn  aipatog,  apiBuog
aigoTTreETOANiWY, K.0.) Kal N diaBaBuion yivotav cUPQWVa PE Ta KOIVA KPITAPIA
TOGIKOTNTAG YyIa TIG avemBuunteg evépyeleg Tou NCI (229). O1 1Mo ouyva
EMPAVICOUEVEG TTAPEVEPYEIEG TNG XNUEIOBEPATTEIAG NATAV N avaldia, n
oudeTepoTrevia Kal n BpopPoTtrevia (AIMATOAOYIKN) TOEIKOTATA) KABWG Kal N
KOTTWOT, VAUTIO/EPETOG, avopEegia, dIApPOoIa, EUTTUPETN OUDETEPOTTEVIA K.A. (N

QIMATOAOYIKH TOEIKOTNTA).

1.5. EpeguvnTikd KEvTpa

Ta epeuvnTIKA KEVTPA ETMAEXBNKav Bdaoel TG duvatotnTAg TOug VA
EVTAZOUV €vav IKAvoTToINTIKO apIBuUo aocBevwyv TTou TTAnpoucav Ta KPITAPIX

€1I0aywyng TG MEAETNG. Ta KEVTPA auTd ATav Ta akoAouba:

e [lavemoTtnuiakd Noookougio HpakAgiou

e [eviké Noookopeio NoonudaTwy Owpakog ABnvwy «ZwTnpia».

2. Mé&Bodoi1 & YAIkd

2.1. MovipoTtroinon 10ToU o€ JTTAOK TTapa@ivng/xpwon aiparo§uAivng-

nwaoivng
MNa Tnv avoooicTOXNUIKA TTapatipnon Xpnoigotroinonkav  BIOTITIKA
ociyuata amd Tov TpwToTTadr dyko acBevwy ye NSCLC 1Tou €1ohixbnoav oTo
TUXQIOTTOINUEVO TTPWTOKOAAO XNMEIOBEpATTEIQG JE OUVOUAOHUO DOOETALEANG HE
oloTrAaTivn 1 yedoitapTtrivn. O1 10T0i auToi povigoTroimenkav oe didAupa
QOpHOAivNG 4% kal oTn ouvéxela eykAcioTnkav oe TTapagivn. Atd Tov KAOe

KUBO Trapa@ivng eAn@Onoav Touég, YE TNV XPAON MIKPOTOUOU, TTAXOUG Sum
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TTOU TOTTOBETABNKAV O€ €IOIKEG QVTIKEINEVOPOPESG TTAGKEG. H evrotmion Tng
TTABOAOYIKAG AAAOIWONG TOU 10TOU £YIVE HECW MIKPOOKOTTIKAG TTaPATAPNONG
META TN XPWON TWV TTOPACKEUAOUATWY UE €IOIKEG XPWOTIKEG (aiuaToEuAivn—
nwaivn).

O diIXpwHATIOPOG TTOU TTPOKUTITEI OTTO TOV OUVOUQOMNO Twv U0 auTwvY
XPWOTIKWV ETTITPETTEI TNV WMIKPOOKOTTIKN) TTAPATIPNON TOU I0TOU TTOU UTTAPXEI
otV TOMA  TNG QVTIKEIMEVOPOPOU TTIAGKOG KAl  TOV  JIaXWPIONO  TwV
TTOBOAOYIKWV Kal pn TepIoXwv Tou I1oTou (Eikéva 23). Ta BrApara Trou
akoAouBouvTal yia TV XpWwon Twv TIAPACKEUAOUATWY HE Tn Xpwon

aigoTogUAivng/nwaoivng trapouacialovtal otov lNivaka 9.

Eikéva 23: T[lapaoketaopa adevokapkivwpatog oTadiou Il petd T xpwon Me
aigatofuAivn/nwaivn. Or1 €IKOVEG TTPOEPXOVTAl ATTO PWTOVIKO HIKPOOKOTTIO PE au&avouevn
peyéBuvan.

H trapatipnon Twv TTOPOOKEUAOUATWY EYIVE HUE T XPrON QWTOVIKOU
MIKPOOKOTTIOU Kal N atmmopovwaon  ETOUUNTWY  TTEPIOXWYV TTAOUCIWV  O€

KAPKIVIKG KUTTapa, Ye Tn BorBeia pikpookoTriou-micro dissector.
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Mivakag 9: BAuata Xpwaong Twv TTAPpACKEUACHATWY JE algatoiuAivn/nwaivn.

Brpa AwcAvpa Xpovog Ztado
1 vdatoAoutpo 50-55°C 5-10min
2 ZUAOAn 5min Anonopadivwon
3 ZUAOAN 5min
4 ABavoAn 100 % 2mim , -
. ) ATopdkpuvon ZUAOANG
5 ABavoin 100 % 2mim
6 ABavoAn 95 % Imin
7 ABavoAn 95 % Imin Evudatwon
8 Nepo Bpuong 15min
9 AlGAupa AlpatouAivng 5-15min
10 Aladopormoinon 3-5min
11 Nepo B’puonq ’ rt)\ucnl Xpaon
12 ALUWVLIOUXO VEPO 3-5 kataduoelg
13 Nepo Bpuong mAlon
14 AldAvpa Hwotvng 15sec-2min
15 ABavoAn 95 % 2mim
] o .
16 Ateav’o)\n 95 % Zm!m D
17 ABavoAn 100 % 2mim
18 ABavoAn 100 % 2mim
19 ZUAOAn 2mim \
- . Awavyaon
20 ZUAOAN 2mim

2.2. AvoooioTtoxnpueia

H avoooiotoxnueia €ival pia €pyaoTnpiakn TEXVIKN TTOU OUVvOUAClel TNV
IoToTTaBoAOYia PeE TV avoooAoyia Kal Tn XnNuEia. ZTnv TEXVIKA auTtr éva
OUYKEKPIPMEVO ONUOCPEVO QVTICWHA avayvwpilel Eva €I0IKO avTlyOvo-OTOXO HE
atmmoTéAeopa Tn dnuioupyia piag xnUIKAG avtidpaong TTou KabioTd opatd To
OUUTTAEYHA QVTIYOVOU-QVTIOCWHOTOG OTAV TO OUMTTAOKO auTé gival TrTapdv. Auo
TPOTIOI  ava@épovTal  yia TNV  QviXxveuon Tou OUMTTIAOKOU  QvTIyOvou-
QVTIOWHPATOG, O AMECOG TPOTTOC OTTOU TO TTPWTOYEVEG QVTICWHA TTOU avTIOpd
GUECa PE TO avTlyOvo €ival OnUAOMEVO MPE €va Xpwpo@opo (1m.X. FITC)
(avtidpaon evég BAPOTOG) Kal 0 EMPECOG TPOTIOG, TTOU TrEPIAAUPBAvEl €va
AVTICWMA TTOU avayvwpilel To avTiyovo Kal éva OeUTEPO CNUOCUEVO avVTiowWUd

TO OTTOI0 avayvwpilel TO TTPWTOYEVEG avTiowua. O €uuecog TPOTTOG gival TTIo
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€uaiobnTog AOYyWw TNG EViOXUONG TOU OHPATOG HEOW OPKETWYV AVTIOPATEWY TOU
OEUTEPOYEVOUG  QVTIOCWHOTOG, HME  OIAPOPETIKEG QAVTIYOVIKEG O€0€IG  TOU
TTPWTEUOVTOG AVTICWHATOG.

H T1exviki Ouvatar va OiakpiBei oe  empépoug oOTAdIO TA  OTToiA
Trapouciddovral otov Mivaka 10, TTou akoAouBEi.

MNa tnv €dIKOTATA TWV TTPWTOYEVWYV QVTICWHUATWY XPNOoIJoTToInénkav
BeTIKOi KaI apvnTikoi paptupeg (control). MNa apvnTIKG PAPTUPQ, O TOUEG TOU
IOTOU  €TTECEPYAOTNKAV OUMPWVA PE TO TTPWTOKOANO Tou [Mivaka 9, xwpig
OJWG TNV  TIPOOBNRKN TOUu TPWTOYEVOUS avTiowuatog.  lMapdAAnAa,
XPNOIMOTTOINBNKAV Kal TOPES aTTd YN TTPooREPANUEVES TTEPIOXEG. H avixveuon
TOU OUUTTAOKOU QvTIyOVOU-QVTIOWHATOG EYIVE PE TN XPRon OAOKAnpwuEvou
ouotiuatog avmidpaoTtnpiwv Dako EnVision+System-HRP (DAB) (Dako,
Glostrup, Denmark). Ztov lMivaka 11 ava@épeTal TO GUVOAO TWV AVTICWHATWYV

TTOU XPNOIYOTTOINBNKaV oTnNV TTapouca UEAETN.
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Mivakag 10: Bipara avoooicToXNUIKNAG XpWong TwWV TTAPACKEUATUATWV.

Brua AwAupa Xpovog Ztadlo
1 Y&atoAoutpo 50-55°C 5-10min
2 fU)\?M Sm!n Anonapadivwon
3 ZUAOAN S5min
4 ZUAOAN 5min
5 AAkoOAn 100% 1min
6 AAKoOAn 100% Imin
7 AAKOOAN 96% 1min Evuddtwon
8 AAKOOAN 80% 1min
9 AAKoOAN 70% 1min
10 CeHgO5 (pH 6) ko Bpaouog 2min (800W) &
(MW) 7min (300W)
, EDTA (pH 8)kal Bpacpog Sm!n RIS
n 5min (500W) & , .
(MW) . AvabeLen avtyovikol
5min (300W) ,
, , ) ETUTOMOU
11 Oepuokpaocio Swuatiou 20min
12 Nepo m\von
13 Oeppokpaocia Swuatiov 10min
14 Nepo mAuon
15 H,0, (2-3%) 10min oto okotddt AvaoTtoAn evéoyevoug
13 Tris Buffered Saline 3 x 5min m\UoeLg urepoelbaong
Enwaon pe 1° avticwpa
14 2h . ou
(Mivakag 10) Aecmsf)on 1
15 Tris Buffered Saline 3 x 5min mM\UoeLg avTiowpatog
16 Dako EnVision+ System-HRP 30min , ,
. i . , Znuavon cuvééouou
17 Tris Buffered Saline 3 x 5min mMAUOELG
18 DAB (1: 50 apaiwon) 2min . .
) ) ) . AEopELON XPWHLOYOVOU
19 Tris Buffered Saline 2 x 5min MAUOELG
20 Alpoto€ulivn 1min
21 O&wiopévn aAkoOAn 15sec Xpwon atpatofulivng
22 Nepo mAlon
23 ABavoAn 95 % 2min
. o .
24 ALGav'o)\r] 95 % Zm!n e
25 AlBavoAn 100 % 2min
26 ABavoAn 100 % 2min
27 ZUAOAN 2mim Advas
28 ZUAOAN 2mim yaon

2uvropoypagics: CgHgO7: kiTpikd ofu, EDTA: aiBuievodiauivorerpaoéikd ou, MW: @olpvog
MiIKpokuudTtwy, H,0,: utrepoéeidio Tou udpoydvou, DAB: diduivo-Bev{idivn.

Mivakag 11: AvTiowuaTta TTOU XPNOIPOTTOINBNKAV OTNV TTapouoa PEAETN

Avadegn Xpovog
Avticwpa KAwvikétnta nnyn KAdvo Apaiw
Swh T nvn S P °n Avtiyévou EMTWAONG
0.01M CgHgO-,
BCL2 Monoclonal DAKO, Denmark Clone: 124 1:50 2h RT
PH 6.0
0.01M CgHgO
p53 Monoclonal DAKO, Denmark Clone: DO-7 1:50 PH 6608 7 2h RT
. 0.01M CgHgO
p21WAr/cet Monoclonal DAKO, Denmark Clone: SX118 1:100 o 6508 7 2h RT
OXFORD UNIVERSITY 1.2 mM EDTA
HAP1 Polyclonal (Prof. lan Hickson) 1:100 PH 8.0 2h RT

2uvrouoypagies: RT: Ogpuokpacia dwuariou
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2.2.1. EKTignon avoooioToXNMIKAG XpWwong

MNa TN peiwon TNG UTTOKEIMEVIKOTNTOG, N EKTIUNON TNG AVOOOIOTOXNUIKAG
Xpwong o€ OAeG TIG TOMEG €yIVE TUQPAA yia KABe TreploTatikd armmod dUo
MaBoAoyoavatopoug (E.A. kai E.Z.). H ektiygnon 1tng €viaong Kal NG
KATAVOMNG TNG AVOCOBETIKOTNTAG TWV KOPKIVIKWY KOl [N KUTTAPWY EYIVE UE
TNV TTAPATHENON TWV TTAPOACKEUATHUATWY O€ QWTOVIKO NIKPOOKOTTIO.

H ekTiunon Tou avooOoEVTOTTIONOU £YIVE E BAON £va NUITTOCOTIKO oUCTNNA
BaBuovounong, O1Tou yia KABe Toun TTPoEKUTITE BaBuoAoyia atrd 0 £wg 6 TTou
ATav 10 amoTéAeopa Tou aBpoioparog NG €vraong (0-3) Kal TNG KATAVOUNG
Twv BeTikwv KUTTApwv (0-3) (0=apvnTikr], 1=a06evn¢ E£k@pacn, 2=pPETpia
ékppaon, 3=loxupr  ékepaon). Ta  TTapackeudouata  OoTa  OTToid
TTapaTnenonke xpwon oe >10% Twv KUTTApwYV, BewpriOnkav BeTIKA yia TNV
EKQPAON TwV UTTO HEAETN TTpwTEiVWY (230). dwToypaQieG TwV IGTOAOYIKWYV
TOPMWV eAA@ONoav pe TN xprHon g wnoelakng kauepag Nikon DXM 1200C n
otroia eival Trpooapuocpévn oe PiIKpookdTio Nikon Eclipse 80i kai Tn xprion
TOou uTtoAoyioTIKoU TTpoypdupaTtog ACT-1C (Nikon Instruments Inc., Melville,
NY, USA). H emAoy Twv KATAAANAWV TIEPIOXWY TOUu I10TOU VIO TNV
atmmouovwon oAikou RNA, TTpaydaTotroifOnke, OTTwG TTpoavaQEéPONKE, PHE TNV

xprion uikpotopou (MicroDissector, Eppendorf AG, Hamburg, Germany).

2.3. Amopoévwon oAikou RNA amd 1016 Kai Reverse transcription —
PCR (RT-PCR)

H amoudévwon oAlkou RNA atmdé 1010 €yive pe T Xpron €10IKou
OAOKANPWHEVOU CUCTAPATOG TTOU OTNPICETal OTIG IBIOTNTEG TNG TPICOANG (Trizol
LS, Invitrogen, Carlsbad, CA,USA). H 1pIif60An tpokaAei tn didppnén Tng

MEMBPAVNG TWV KUTTAPWY WOTE VA EKXUAIOTOUV TA KUTTAPOTTAQOUATIKA UAIKG
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ota otroia TrepiExeTal kKai 7o RNA. O diaxwpiopdg Tou RNA atmd ta utréAoitra
KuTTapoTTAaouaTika Kal TTupnvik& UAIKG (DNA, TTpwTeiveg K.a.) €mITUYXAVETQI
MéOw Tou OlaAUpaTOoG YAwpoopuiou. H diadikacia TNG aTTOPNOVWONG

TeplypageTal otov Mivaka 12.

Mivakag 12: Aladikaoia ammopdvwaong oAikou RNA atré 1016 pe xprion TpICOANG

Brijpa Awadikaoia

1 MpoaBbrkn 0.75mL TRIzol™ LS Reagent ava 0.25mL 6yko Lotou
Oupoyevormoinon tou LotoL otn TPL{OAN yla 1-2min pe Xprion AUTOUATNG
TUMETAC

3 Enwaon yla 5min o Bepupokpacia Swpatiov

4 Mpoaobnkn 0.2mL xYAwpodopuiou ava 0.75mL tplldAng

5 Enwaon yla 2-3min o Bepupokpacia Swuatiou .
6 Quyokévtpnon tou delypatog yla 15min, 12.000x g, 4°C >
: |
8

9

N

Metadopad tng udatvng ¢pacong os Katvoupylo Eppendorf

MpoaoBnkn 0.5mL woompomnavoAng ava 0.75mL tplloAng

Enwaon yta 10min o Bgppokpacia Swypoatiou
10 Quyokévtpnon tou deiypatog yla 10min, 12.000x g, 4°C
11 Anoppudn TOU UTTEPKELEVOU LIE AUTOMATH TIUTETA
12 Enavawwpnon tng meAétag pe to RNA pe ImL of 75% ETOH/0.75mL tplloAng
13 EAadpia avadeucon Tou oLwPAHUOTOC LE AUTOMATO avadeuthpa (vortex)
14 Quyokévtpnon tou Selypatog yia 5min, 7.500x g, 4°C
15 Amtoppun TOU UTIEPKEIUEVOU E OLUTOUOTN TIUTETOL
16 Jteyvwvoupe tnv meAéta tou RNA 5-10min umo kevo
17 Emavatlwpnon tng meAétag os 20-50uL of RNase-free vepd, 0.1mM EDTA
18 AmoBnkeuon Twv SelyudTtwy otoug -80°C HEXPL TN XPriON TOUG

O moooTikég TTpocdiopliouds Tou RNA 1ToU atropovwBnke atrd 10 KAOe
MTTAOK 10TOU £YIVE PE TN XPNON QWTOUETPOU PIKpoTToooTTWY Nanodrop ND-
1000 (Thermo Fisher Scientific Inc., Waltham, USA) oOTIC OTITIKEG
ammoppo®roelc 260 kar 280nm (Azeo, Azgo). H atroppoenon ota 260nm
TTOPEXEI TN OUVOAIKN TTEPIEKTIKOTNTA TOU OEiyuaTog O€ VOUKAEIVIKG o&fa
(eAeUBepa voukAeoTidla, RNA, ssDNA kai dsDNA) kai o uttoAoyiouog Tng
TENIKNG ouykévTpwong Tou deiypaTtog o RNA yivetal pe Bdon Tov TUTTO Ageo X
apaiwon x 40 = ug RNA/mL. O Aoyog Azso/Azgo KaBOpICel TNV KABapATNTA TOU

OciypuaTog (TTEPIEKTIKOTNTA TTPWTEIVWOV OTO OIGAUUA TWV VOUKAEIKWY OZEWV).
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MNa deiypara RNA, 0 Adyog Agso/Azgo = 2 UTTOONAWVEI JEYAAN KABapoTNTA TOU
ociyparog. H mmoiétnTa Tou ekXUAIopEvou RNA agloAoynonke 1miong Kal e tnv
evioxuon g ékepaong Tng B-akrivng (b-actin) 1rpiv Tnv diadikacia tng RT-
gPCR. Movo o&ciypata pe Cq <30 Btwpndnkav KatdAAnAa yia TTepAITEPW
avaAuon ouUPewva ME  TTPOKATOAPKTIKA TTEIPAPATA  TTOU  £yIVAV Yy TNV

ETTKUPWON TWV OUVONKWYV OpAcNG TWV EKKIVNTWYV Kal TWV avixveutwy (Eikova

y=-3,080x + 42,28 . ) y=-0
A FFPE Lung Cq vs Log of dil Ri= 0,962 B liver ACt vs log of dil Ri=
y=-0
45.00 16,00 R
R y=-0.143x +9,262
40,00 \ 14 R*=0,786
—
y = -0,082x + 4,56
\ 1200 g
2,00 .
\ 10,00 y = -0,056x + 5,07
5,00 — . _— R = 0,449
g g ew -
.00 y=0,134x + 7,58
Ri=
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= liver erccl det
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00 3,00 .00
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Eikova 24: MNpokatapkTikad Teipduata PCR yia Tov KaBopioud Twv ouvenkwyv 0pdong Twv
EKKIVNTWYV Kal aviXVeUTwv o¢ O1adoxIkéG apaiwoel RNA atropovwpévo atmd d1a@opeTIKoUg
10ToUG (A: 10T6G TTveUpova, B: 1016¢ atrd Atrap). O kabopioudg yive pe Baon tnv TR Cq (A)
kai ACq (B).

Metd Tnv armmopyovwon Tou RNA Kal Tou UTTOAOYIOHOU TNG OUYKEVTPWONG
Tou, akoAouBei n ouvBeon Tou cDNA amd kaBe deiyua pe TN Xprion Tng
avTioTPOPNG METAYPAPACNG TIOU TTAPEXETAI OTO OAOKANPWHEVO CUOTNUO
avmidpaoTtnpiwv SuperScript |ll Reverse Transcriptase (Invitrogen). H
dladikaoia TnG avrioTpoPng ueTaypa@ns Tou oAikou RNA oe cDNA (Reverse
transcription polymerase chain reaction, RT-PCR) mmou mTpayuaToTroifonke pe
™ Xprion Tou BepuikoU KukAotroinT Treplypd@etal otov [llivaka 13 Trou

OKOAOUGEI.
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Mivakag 13: Aladikacia ouvBeong cDNA atré oAikd RNA pe RT-PCR

Brpa Awadikaoio

2e PCR tubes mpooBetoupe: 300ng RNA
50-250ng random primers
1l 10mM dNTP Mix
Y& TeAkO Oyko 13ul og vepod
2 @¢ppavon tou delypatog otoug 65°C yia 5min
3 Apeon petadopd tou Selypatog o mayo yla Imin
4 EAadpld puyokévipnon twv Selypatwy
sta Selypata pooBétoupe: 4pl 5X First-Strand Buffer
1l 0.1 M DTT
1ul RNaseOUT™ Recombinant RNase Inhibitor
1pl of SuperScript™ 111 RT (200 units/pl)
Avadeuon Twv SEYUATWY HE LUTOUOTN TILTIETA
Oépuavon Twv SELlyUATWY 0ToV KUKAOTOLNTH otoug 25°C yla 5min
Oépuavaon Twv SElyUATWY 0ToV KUKAomoulntr otoug 50°C yia 50min
Oépuavon Twv Selypatwy otov KukAomotntr otoug 70°C yia 15min

O 00 N O

10  AmoBnkeuon twv delypdtwy otoug -80°C LEXPL TN XPrioN TOUG

2.4. MoooTikA aAuocidwTh avTtidpaon moAupepdong (qPCR)

Ta emimeda NG yovidlakng ékgppaong Twv TTapayoviwv BRCA1, TXR1 kai
TSP1 avoAubnkav pe TTO0O0TIKA aAucIdwTH avtidpaon toAupepdaons (RT-
gPCR) otov kukAotrointi ABI Prism 7900HT Sequence Detection System

(Applied Biosystems) (Eikova 25).

Eikéva 25: KautruAeg evioxuong, A. yia Tn B-akTivn, B. yia To BRCA1, C. yia 1o TXR1, D. yia
10 TSP1, perd amd avadAuon pe TO UTTOAOYIOTIKO TTpdypappa SDS ékdoon 2.3 (Applied
Biosystems).
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H PCR cival pia evquuiky nEBOOOG €ViIOXUONG OUYKEKPIMEVWY TUNNATWY
DNA in vitro. Mia tutriki avTtidpaon PCR trpayuatoTroigital o€ Tpia otadia, Ta
otroia erravaAapBdavovrtal diadoxikd. Autd Ta otadia gival, n amodidTagn OTTou
ol Ouo aAucideg Tou DNA armodiatrdooovTtal UuTtd Tnv ETTidpacn TNG
Bepuokpaciag  (94-95°C), n  uPpidotroinon  OTTOU Ol EKKIVNTEG
(oAiyovoukAegoTidia 18-25bp 1mou oploBeTouv 10 TUua DNA 1TOU TTPOKEITAI VA
evioxuBei) uBpidoTTolouvTal OTIG CUUTTIANPWUATIKEG TOUG aAAnAouxieg OTO
ekpayeio DNA (55-65°C) kal To oTAdIo TNG ETMIPAKUVONG OTTOU TO £VCUUO TNG
avTidpaong, n  TTOAUPEPAOTN, ETTIMNKUVEI  TOUG  EKKIVATEG  EI0AYOVTOG
TPIPWOPOPIKA  deofupiBovoukAeoTidla  (ANTPS)  xpnoldoTTolVTAG TN
oupTTANPwWaTik aAAnAouyia Tou DNA wg ekuayeio (72°C) (Eikdéva 26). Ta
Tapamdvw oTadia emavoAapBdavovral amo 25 €wg 35 @opég ot BePUIKO
KUKAOTTOINTH, MiO OUOKEUN TTOU @épel Mia Bepuaivoupevn TTAGKA IKavr) va
evaAAdooel dIaQopeg BEPUOKPATiEg e TaXUTATA KOl akpiela.

To mpoidv pyiag PCR avtidpaong utropei va uttoAnBei oe aAAnAouxion, o€
KAwvoTToinon o€ TTAACUIBIOKOUG QPOPEIG, € NAEKTPOPOPNON OE YEAN ayapolng
Il OKPUAQUI®NG, j O€ TTEWN HE TTEPIOPIOTIKEG EVOOVOUKAEAOEG. TO ATTOTEAECHA
Miag kAaoikng PCR avrtidpaong e€ivar TTAvTa TTOIOTIKO KAl ATTOVTIA  O€
EPWTAMATA OTTWG «UTTAPXEI 1 BEV UTTAPXEI EKPPATN», OTTWG YIA TTAPAdEIYHa
«0 TTapdayovtag X ek@pdadetal i dev ek@paleTal oTov 10TO Y». Eival TTpo@avég
Aoitmév 0TI n kKAaooikrp PCR dgv ammavidel 0To epwTtnua «1Tdéco», dnAadn
«TTO00 ek@pAleTal o TTapayovtag X oTtov 1016 Y». To epwtnua auto npbe va

amravtioel n gPCR (quantitive PCR - qPCR).
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Ekpaysio o 3 DNA mohupepdon 5 3
TITITITIIIIT 1'I'IEI'I'|'I'I' TTITITITIIIT
LLLLLLLLLL
1 3 4 - . .
II II II II II II II II II II — 3! 5 — —
' 5 5 3 . 5 3
‘ % Ekkivn¢g >
ol OOTTES,  IOTOOTIT
3 5 3 5
1. Amodiataén 2. YBp1dlopog twy 3. Empnkuvon TéMog Tou Tou KUKAOU
EKKIVNTWV

Eikéva 26: Baoikd o1dd1a £vog KUkAou PCR avTidpaong.

H Ttoootikp PCR TmrpayuyatotrolEital 0  €EEIOIKEUPEVOUG  BEPUIKOUG
KUKAOTTOINTEG TTpaypaTikou xpovou (Real time PCR) o1 otroiol @épouv éva
TTOAUTTAOKO OUCTNPA KATOTITPWY KAl QIATPWYV TTOU avixveUuouv Tov @BopIoud o
OTT0IOG  eKTTEUTTETAl Ao dId@opeg  @OoPICoUcEG  XPWOTIKEG  TTOU
evowpaTwvovtal ota mpoidévta Tng PCR katd 1 didpkeia Tng avridpaong.
‘Etol otn Real-time PCR n evioxuon tou DNA oTOx0oU Kal n avixveuon Tou
TTPOIOVTOG YivovTal TauTOXPOVa OTO id0I0 cwANVApPIo. 2TIG PBOPICOUCES AUTEG
ouoigg avrikouv 1o cuoTnua SYBR Green | (un €d1KEG POOPICOUCES OUTIEG) KAl
ol IxvnBETeg TUTTOU Tagman (€101KEG POOPICOUTES OUTIEG).

210 ouotnua SYBR Green | n ¢Bopiouca oucia TpooTiBeTal 010 didAupa
TNG avTidpaong Kal TTapouciddel undevikd 3 eAdxioto @Bopiocpd étav gival
eAeuBepn o1o diIdAupa. Otav dpwg n oucia evowpuaTwoei oTn PIKPR auAaka
Twv OikAwvwyv popiwv DNA, n oucia autr) exmméutrel @OopIoud o0 OTToiog
aviXVeUETAl Kl TO ONua ¢Bopiouou PeTpdTal atmd To oUCTNUA KATOTITPWY KAl
QiATpwV TOU Bepuikou KukAotToINTA (Eikdva 27A). AvtiBeTa, oTo oUOTAPA ME
™ XpAon 1xvnletwv udpdAuong TUTTOU Tagman (Tagman probes), ol
@Oopidouceg XPWOTIKES (TTX. PAOUOPETKEIVN) deV TTPOCTIOEVTAI EAEUBEPES OTO
S1dAupa aAAG eival TTpoodedeuéveg TTAVW o€ PIKPA poépia DNA 25-30 Baoewv
TToU UBp1doTToIoUVTal OTO YOVIidIO-OTOXO avAueod OToug dUo ekkivnTéG. Ol

IXVNOETEG TTOU  XpnoidoTTolouvTal gival  €10Ikoi  yia  K&Be-yovidlo  oTdXO,
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KaBioTwvTag TN HEBOOO QUTA TTIO ATTOTEAECUATIKN KAl HE MEYAAUTEPN OKPIBEIQ,
o€ oxéon ue 10 cuotnua SYBR Green |, kaBwg Tta dipepn ekKIvNTWY i GAAQ
TTOPATTPOIOVTA TTOU TTAPAYyOVTAl KATA T SIAPKEIA TNG AvVTidOpaoNG OEV JETEXOUV

oTnv TToooTikoTroinon (Eikova 27B).

. A 1 tva Lo (R) ket évar
1. Ivébo awribpaong H SYBR Green | $Bopiler drav eivan = - e
Seopevpivn ot S0tk éAixatou DNA podpio napepndSiong (Q) eivar Seopevpéva oo 5° ka 3° dxpo
tou yvnBét, avtiotoga
reeaws et e
e t 0 e 0 P —— - ¥
e b L
¥ *
S
o e
- = " 2. Merarémon alvoibag: drav o gvnBémg eivar eAedBepog n
2 Drav 1o DNA a n SYBR Green | sl and ™ $Bopoddpo wimo avadopds (M)
TaLKORO avaotéMera
b . -
e
° & »

o o ————

. K P 3. Ybpéhwon: YSpdhuon tov ywvnBétn plow g 5-3°

:’ m‘o o:!v? ot = np‘:z‘ "': 3:‘2:“":1‘(:'? efwvourheohutuai Spdong tng Taq noAupepdonc Suywpile 1o
xvieés nodvran kan oxnpaTieTal o Rpoldv Ty $B0p1od6p0 and Tov kataotohéa.
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4 A 0: Dav o nok 4. Ohoxhi o: Metd and
ohoxhnpwlel, n SYBR Green | Seopederan ot Sikhuva pdpa wov A o $b: udpo exnépuney
wv g PCR, pe €A v adénon tou $Bopioud.
$Bopropod mou avixvedetar and tov Bepuixd xukonou . N 7
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Eikéva 27: Mnxaviouég dpdong Twv @Bopifoucwv xpwaTikwy, A. Ziotnua SYBR Green |,
B. ZuoTtnua ixvnBetwyv T0TTOU Tagman.

21N Real-Time PCR, n pérpnon TnG OUYKEVTPWONG TOU VEOOUVTIOEUEVOU
TTPOIOVTOC TTpayuaToTrolEiTal KaB' OAn Tn didpkeia TNG avTidpaong, HECW TNG
avixveuong Tng au&¢nong Tou @OOPICUOU TTOU HETPIETAI O KABE KUKAO Tng
PCR. Kara tn d1dpkeia TG avtidpaong TTPOKUTITEl dia KAUTTUAN evioxuong
(amplification plot) (Eikéva 28), T1ou €emMTPETTEl OTOV  €PEUVNTH VA
TTapakoAouBei 6An tn diadikacia TG avtidpaong. H aug¢non otnv avixveuon
TOU ONuaTog @BoPIoUOU Egival avaAoyn TOu OUVTIOEPEVOU TTPOIOVTOC KOl
OXETICETAI AUECA E TNV TTOOOTNTA TOU APXIKOU UTTOOTPUWHATOG.

H kautUAn evioxuong OlokpiveTal o€ TPEIG QACEIG: TnV €KOETIKY, TN
YPOUUIKR Kal TR @d&on kKopeopoUu (Eikova 28). Katrd tnv ekBeTIKh @don
(exponential phase) TpayyaToTTOIEiTAl O  AKPIBAG  OITTAACIAOPOG  TOU

TPOIOVTOG, KaBWw¢ OAa Ta amapaitnta cuoTaTikd yia v PCR avridpaon
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(ANTPs, ekkivntég, TTOAUMEPAON) Ppiokovrar oe Trepiooeia  (100%
ATTOOO0TIKOTATA). 2TN YPOUMIKA @ACn, KATToIa a1rd Ta avTIdpaoThpIa apxifouv
va g¢avrAouvtal. 21N @Acn auTtr n avtidpaon Tng evioxuong Tou TTPOIOVTOG
NG PCR emPBpaduveral, KABWG MEIWVETAl N AtTodoTIKOTNTA TNG Kal TEAIKA
EMRPAdUVETAI ONUAVTIKA, OTTOTE N KAWTTUAN @BopIcUoU @TAvVEl O€ OnuEio
Kopeopou (plateau). To onueio kopeopuou eival JIAPOPETIKO yia dIAPOPETIKA
Ociypara kal €CapTATal aTTd TIG KIVATIKEG TWV AVTIOPACEWY TOUG. ZNUAVTIKN
TTOPAPETPOG OTNV TTOCOTIKOTTOINON aTTroTeAEi n iy g (Quantification). H Tiun
Cq kaBopicel Tov aplBuo Twv KUKAWV TG PCR avTidpaong TTou atraiTouvTal
WoTE N TINAR Tou Traparnpouuevou  @BopIcPoU  va  TTPOoocEyyioel  €va
OuYKeKpINévo Oplo (threshold), n Tyl Tou otroiou opiletal TTAvw aTTd TNV
avTioTolxn Tou un-eIdIkou onuatog (background). H Ty Cq eCaprtdral
ATTOAUTO ATTO TNV APXIKI OUYKEVTPWOTN Tou Ociyuatog. 'ETol, 600 TTI0 HEYAAn

€ival N apxIKr CUYKEVTPWON TOU UTTOOTPWHATOG, TOOO PIKPOTEPN €ival N TIUA

KapmnoAn evioxuong

20633 Inueio kopeopou (plateau)

64633 =

58633
.~ 52633
=)
S. 46 633
@ 40633 ExkBetikn pdon
‘g 34633
g 28633 CtorCp threshold
Q 22638
o
8 16633

10633

4633 ®don évapng
— baseline
6 10 15 20 ) 30 35 40
Cycles

Eikoéva 28: ddaoeig Tng KaptmuAng evioxuong Tng PCR avridpaong.

2TNV TTapoucd PEAETN, O OXESIAOUOG TWV EKKIVNTWY KAl AVIXVEUTWV €YIVE

ME TN XPAOoN Tou €IBIKOU UTTOAOYIOTIKOU TTpoypdaupaTog Primer Express 2.0
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Software (AB, Foster City, CA, USA) (MNivakag 14) evw n TTOOOTIKOTTOINON TNG
YOVIOIOKNG €KPPAONG TTPAYHATOTTOINONKE XPNOIUOTIOIWVTAG TO OAOKANPWUEVO
ouoTnua avridpaoTtnpiwv Tagman Universal Master Mix (Applied Biosystems,
Foster City, CA, USA) kai tov Bepuikd kukhotrointi ABI Prism 7900HT
Sequence Detection System (Applied Biosystems, Foster City, CA, USA). O
TTOOOTIKOG  TTPOOdIOPIOUOG TG OXETIKAG  YOVIOIOKAG éKppaong
TIPAYHATOTTOINONKE CUPQWVA PE TN CUYKPITIKA pEBodo Cq pe Tn xprion g B-
OKTIVNG WG evOOyeVEG yovidlo eAéyxou (normalizer) kal gutTopIkG dlaBEcIua
RNA-udptupeg (Stratagene, La Jolla, CA, USA) w¢g PabBuovountég
(calibrators). EmmpdoBeta, RNA 110U QTTOPOVWONKE ATTO TTVEUUOVIKO 10TO
€VOG UYIN BOTN (XEIPOUPYIKN ETTEUPRACN META ATTO ATUXNMA) XPNOIMOTIOINONKE
WG TIPOTUTTO  QUOIOAOYIKNG EéKPpaong o€ OAa Ta Treipauata RT-gPCR
avéAuonc. Ta aTmoTeAEOUOTA KOVOVIKOTIOIRBNKAV pe Bdon Tov Tumo 27 ACt
detnarog-ACt calibraton 1oy ACt= Ct youisiou avawopac — Ct calibrator i seiyuaros (231). OAa Ta
TTeIpAPaTa ETTAVOAAQPONKAV TPEIG POPES KAl OEKTA ATAV TA ATTOTEAECUATA TTOU
gixav SD¢; < 0.25 oupgpwva pe TIG 0dnyieg Tou kataokeuaoTh (AB 7900 and
SDS 2.3 User guide; AB). H tmoootikri PCR avdAuon amédwoe TIHEG TTOU
ekppaoTnkav wg avahoyia (Adyog) YeTa&u dUO aTTOAUTWY PETPACEWV (YoVvidlo-
OTOX0G/eOWTEPIKG yoVvidlo ava@opdg). Ta onueia atmokoTg (cutoff points)
uttoAoyioTnKav cup@wva Pe Tnv didaueon TiuR TN MRNA ékppaong Tou KABe
yovidiou (222). Aciypata pe mRNA €kppaon upeyaAuTepn f ion pe Tn didpeon
TIuA BewpriBnkav wg dciyuata Ye uwnAn Ek@paon, evw dciyuata Je TIuA KATw
atré TN didueon TIUA wg deiyuata pe XapnAdtepn ékepaon. Ta BApaTa Tng RT-

gPCR avridpaong mrapouacidafovral oTov lNivaka 15.
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Mivakag 14: AMNnAouyia eKKIVATWV KAl QVIXVEUTWYV TTOU XPNOIKMOTTOIRONKAV yia TNV avixveuon
NG éKPpaong Twv yovidiwv otéxwv ue RT-gPCR.

Fovidio AN\nAouyia Méye0og
B-actin-F 5'-TGA GCG CGG CTA CAG CTT-3'
B-actin-R 5'-TCC TTA ATG TCA CGC ACG ATT T-3' 60bp
B-actin-6FAM 5'-ACC ACC ACG GCC GAG CGG-3'
TXR1-F 5'-GCA GAA GAA AAT GAA GAA AGC TCA TAA-3'
TXR1-R 5-GGA ATG CTT GCC ATG CTT GT-3' 82bp
TXR1-6FAM 5-ATG CAC AAG CAC CAA AAG CACCACAAGTAC-3
TSP1-F 5'-TGG TGT GCG TGG CCA AT-3’
TSP1-R 5-TGC CCT GAG TTG GGA AGG T-3' 70bp
TSP1-6FAM 5'-CGA CTT ACC ACT GCA AAA AGG ATA ATT GCC C-3'
BRCA1-F 5'-GGC TAT CCT CTC AGA GTG ACATTT TA-3'
BRCA1-R 5'-GCT TTA TCA GGT TAT GTT GCA TGG T-3' 69bp

BRCA1-6FAM 5'-CCA CTC AGC AGA GGG-3'
2uvrouoypagicc: F= forward (mpoo6iog) ekkivn¢, R= reverse (ommiobiog) ekkivnrig, 6FAM=
aAAnAouyia avixveurn ue 1o xpwpoeopo 6-Carboxyfluorescein, bp= {evyn Bdoswv

Mivakag 15: MooodTnTeg Kal ouvOnkes avtidpaons RT-gPCR oTtov kKukAotrointi ABI Prism
7900HT Sequence Detection System

Briua Awdwkacia
3e PCR tubes mpooBetoupe: 2.5ul cDNA
6.25ul Tagman Universal Master Mix
0.21pl probe (teAwkr ouykévipwaon 0.05 uM)
1.25ul forward primer (teAikn ouykévtpwaon 0.9 uM
1.25ul reverse primer (teAikr cuykévipwon 0.9 uM)
Y€ TeAKO OyKo 12.5ul og vepo

2 Mpdypapua avtibpaonc: 95°C yia 10 min (amodiataén)
95°C yla15 sec (amodiataén)

10010 0

60°C yla 1 min (UBPLOLOMOG/ eTtEKTOON

3. ZTATIOTIKA avAaAuon

H emeepyaocia Twv Oedopévwy TTPAYPATOTIOINONKE PE TO TTPOYPAPHA
oTaTioTIKAG avadAuong SPSS ékdoon 15.0 (SPSS, Inc., Chicago, IL, USA). To
eTTiTredo onuavTikéTNTag opioTnke o1o 0,05 (5%).

H mlavry cuox£Tion PETAEU TWV BACIKWY XOPAKTNPIOTIKWY TWV a0BEVWY,
TNG amméKpIong OTn Bepartreia Kal Twv €MITTEdWY TNG YOVIDIOKAG £KPPAONG,
OUYKPIONKe €iTe pe TOV au@iTTAcupo akpIPr] éAeyxo Tou Fisher (two — tailed

Fisher's exact test), €ite pe 1n dokiur) Chi-square yia PeTABANTEG XWPICPEVES
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o€ katnyopieg kai ge Tov €Aeyxo Kruskal-Wallis yia 11 ouvexeig perapAntég. O
AU@ITTAEUPOG aKPIPG EAeyXOG Tou Fisher gival évag un TTOPAPETPIKOG EAEYXOG,
avecapTNOiag KOl OUOIOYEVEIOG. XPNOIYOTIOIEITAl YIa TNV avaAuon OIaKPITWV
oedopEvwy (T1.X. Ekppaon MRNA, €idog Bepatreiag), 6tav Ta duo avegapTnTa
Ociypara €xouv MIKPO MEYEBOG. Ta OTTOTEAEOUATA AUTWV TWV OEIYMATWY
QVTIOTOIXOUV 0T Pia atrd TIG dUO TUXAIEG KATNYOPIEG Kal KABE OTOIXEIO AQUTWV
gival duvaTtd va €xel To éva atrd Ta OUO XapakTnpEIoTIKA. H undevikh utrdéBeon
oTnVv TTapouca HEAETN, €ival OTI Ogv UTTAPXEl OUOXETION METAEU TNG
TTANBUOHIOKAG KATNYOPIag TOU BEIYUATOS Kal TNG YOVIDIOKAG €KPPAonG.

To kpitipio X° (®okiun Chi-square) pag €mITPETTEI VO EKTIMAOOUUE TNV
ATTOKAION avAheca OTIG BewpnTIKA AVAPEVOUEVEG OUXVOTNTEG KAl  OTIG
TTOPATNPOUUEVEG.  2TNV  TTOPOUCO  €Pyacia, OpioTNKE w¢g  €TTTEdO
ONUAvTIKOTNTAG TO 5% (6pI0 eutTiIoTOooUVNG 95%). MBavoTnTa PEyaAUuTEPN TOU
EMITTEOOU ONUAVTIKOTNTAG ONUAivel CUP@WVia, dNAAdA Ta ATTOTEAECUATA POG
dev TTAPOUCIAoUV OTATIOTIKWG ONUAVTIKI dlag@opd.

O éAeyxog Kruskal-Wallis gival pia pn mmapapetpikn diadikaoia Tou PTTopEi
VO EQAPUOCTEI yia Tn OUYKPION TPIWV A TTEPICCOTEPWY TTANBuouwyY. Av n
pMNdevIKn uTTOBeon atmoppIPOei, TOTE TOUAdxIoTOV dUO TTANBucpoi diapépouv
OTATIOTIKWGS CNPAVTIKA WG TTPOG TN OIAUEDN TIWA TOUG.

O1 ouvexeic HeTABANTEG EAEYXONKAV WG TTPOG TNV KAVOVIKOTNTA (A KN) TNG
Katavopng Ttoug e TO0  Kolmogorov-Smirnov's test, Ttrpokeiyévou  va
OIEUKPIVIOTEI N Xpon TTapaueTpIkKwy (A pun) dokiyaoiwy. H dokiu Spearman,
TTOU TTOPEXEI €va UN-TTAPAUETPIKO WETPO TNG OTATIOTIKAG €EAPTNONG METAEU
U0 PETARANTWY, XPNOIKOTTOINBNKE YIa TRV AgloAOYNon TNG CUOXETIONG METALU

NG £kppaons Twv BRCAL, TXR1 kai TSP1 mRNAs.
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O1 kaptruAeg Kaplan-Meier xpnoiygotroménkav yia va Treplypayouv Tnv
avaAoyia Twv aoBevwyv TToU TTapEPEIvay aTTaAAQYPEVOL ATTO YEyovOTA TTOU
oxeTiovrav PeE TNV TTPOODO TNG VOOOU KATA TNV TTEPIodO TTapakoAoubnong
(MN-TTapapeTpIKA HEBODOG eKTIUNONG TNG OUVAPTNONG £TTIRIWONG). TO POVTEAO
avaAoyikng dlakivdouveuong Tou Cox (NUI-TTOPAPETPIKO MOVTEAO), PE avapopd
otnv avaAloyia kivduvou (hazard ratio-HR) kai 95% CI, xpnoiyotroiénke yia
va eKTIUNOEI N ox€on PETAEU Tou KABE duvNTIKA TTPOYVWOTIKOU TTapAyovTa, TNG
ouvoAIkAG emRiwong (OS) kal Tng emPRiwong xwpig €¢ENIEN TNG vooou (PFS).
To povtéAo avaloyikng diakivouveuong Tou Cox XpnOIKOTTOINONKE Kal yia TV
eKTiunoN TNG d1aPopAas oTnV £kPpacr Tou MRNA oOTIG 2 KaTnyopieg BepaTreiag
(dooeTtatéAn / oomrAativn-DS kai dooeTagéAn / yepoirautrivn-DG). MNa kd&be
yovidiakr ék@pacn Tou mMRNA, eAéxOnoav duo utroBéocig: (1) eav n emidpaon
otnv emBiwon xwpig €EENEN TG vooou (PFS) kal oTn OUVOAIKR €mmIRiwon
(OS) egaptidTav atrd 10 €idog Bepatreiag (DS | DG) kai (2) €dv n €mmidpaon
otnv emBiwon xwpic eEENEN TG vooou (PFS) Kal 0Tn OUVOAIKR €TIiwon

(OS) e€apTioTav a1TO TNV I0TOAOYIO TOU OYKOU (TTAOKWOES A KN).
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AToteAfopata
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1. XapaKTnpPIOTIKA aocBevwyv

KAIVIKG  XOPOKTNPIOTIKA KAl QVTITIPOOWTTEUTIKA  dciyyata  atmrd  Toug
TTPWTOTTABEIC OyKoug CUAAEXBNKav atrd 131 aoBeveic Tou €éAaBav Bepartreia
ME BAon Tnv dooeTagEAN o€ ouvOUAOPO Y oloTTAaTivn 1 yeuoirauTivr. OAa Ta
KAIVIKG  XOpaKTNPEIOTIKA Twv acBevwv nA1av  Tummkd yia NSCLC «kai
ouvoyicovTtal oTov lNivaka 7.

Mia avadAuon pe Bdon Tn Beparreia (intention-to-treat analysis), £€6€1&e O
eeTEUXON TTARPNG amokpion (CR) og 2 aoBeveic (2%) kal PEPIKA ATTOKPION
(PR) o¢ 38 aobeveic (28%), ye OUVETTEIQ TO OUVOAIKO TTOOOOTO QVTATTOKPIONG
(RR) va kupavBei oto 30% (95% ClI, eUpog 24.3-39.2%). Metd ammd pia
dladueon Trepiodo TrapakoAouBnong 9,7 unvwv (eupog 1,3-84,5 unveg), T10
eAelBepo vooou didotnua (PFS) Atav 4,2 pnves (95% ClI, eupog 2,7-5,7
MAVEG) Kal n didpeon ouvoAikn emBiwon (OS) 11,1 pnRves (95% Cl, €upog 9,7-

14,6 unveg) (Mivakag 7).

2. 'Ekppaon Twv mpwTteivwyv BCL2, p53, p21WAF1 ka1 APE1
otov NSCLC

MeAeTABNKE apXIK& n avoooioTOXNMIKN £K@Paon Twv TTpwTeivwy Bcl2,
p53, p21"A"1 ka1 APE1 ot Topég Tapagivng ommd 100 aoBeveic Tou eixav
eviaxbei oto TPWTOKOANO Bepartreiag. Ta xapakTnPIOTIKA Twv aoBevwv
TTapouacialovral otov llivaka 16 1Tou akoAouBei. H avédAuon pe Bdaon tnv
Bepartreia Tav TapoOPoIa YE QUTH TTOU TTAPOUCIACTNKE YIO TO OUVOAIKO apiBud
TwWV aoBevwyv TNG MEAETNG (131 aoBeveig), TTou avagépovtal aTov livaka 7 kal

TTEPIYPAPOVTAl OTAV TTPONYOUNEVN EVOTNTA.



AnoteAéouara 124

Mivakag 16: XapakTnpIoTIKA TwV acOevwv

, AoOeveig
XapaKTNPLOTIKA -
AplOuog %

®@UAo

Avtpeg 89 89

Muvaikeg 11 11
HAwia

Aldpeocog 59

EUpog 37-78
Karaotaon anébdoong kata ECOG

0 50 50

1 42 42

2 8 8
2tablo

1B 30 30

\% 70 70
lotoAoyikog Tumog

Abevokapkivwpa 52 52

MAakWEEC KapKivwua 44 44

AAN\o 4 4
XnueloBepameuTiko oxnua

SooetaééAn/olomhativn 49 49

SooetakéAn/yepottaBivn 51 51
AvTIKELPEVIKN avTamnokplon (CR+PR) 40 30
PFS (uAveg, 95% Cl) 4.1(2.3-5.9)
Aldpeon ouvoAikn eruBiwon (0OS) 11(9.6—14.8)

(unvec, 95% Cl)

H mpwrteivn Bcl2 avixveuBnke oe 33/100 aoBeveic pe NSCLC,
TTAPOUCIACOVTOG i ETEPOYEVEI OTN  KUTTAPOTTAQOUATIKA €KQPACH TNG
(Eikéva 29). Ooov agopd tnv avixveuon Twv p53 (Eikéva 30), p21 (Eikéva
31) ka1 APE1 (Eikéva 32), auth kupavenke o1o 58%, 53% kai 79% avrioToixa,
OTOUG KOAPKIVIKOUG Oykoug. Aev utripée ouoxETion METaEU TNG nAIKiag, Tou
@UAou, NG PS katd ECOG 1) Tou atadiou TNG vOOOU Kal TNG Avixveuong Twv
avwTépw TTpwTeivWY (P>0.05). Ava@opika PE TNV €KOPACN TWV TTPWTEIVWV
QUTWV avd I0TOAOYIKO TUTTO, ATav OXeOOV idla PETAEU TwV BUO 1I0TOAOYIKWVY

opdGdwyv (d1aueoog, yia OAeg TIG TTPpwWTEIVES, = 50%, P>0.05) (Mivakag 17).
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ST X NN TR T TN | ¥
€ 1076 a6 acBev pe NSCLC (ueyéBuvon x 200)

& <« - 4 : [} . e
Eikova 32 : 'Exk@pacn Tng APE1 o€ 1076 ammé aoBevr| pe NSCLC (uey£éBuvon x 400)
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Mivakag 17: Avixveuon Twv TpwTeivwyv Bel2, p53, p21 kai APE1 avd I0TOAOYIKO UTTOTUTTO

ZUvoAo aoBevwv MAakw deg Mn-trAakw deg

ApiBuos acbevwv (%) 100 (100) 44 (44) 52 (52)

Octikn ékppaan (%) 33(33) 22(50) 26 (50)

Bcl2  Apvnrikn ékppaon (%) 67 (67) 22(50) 26 (50)
p value* NS NS NS

53 Octikn ékppaan (%) 58 (58) 26 (59) 22 (42)

P Apvnrikn ékppaon (%) 42 (42) 18 (41) 30 (58)
p value* NS NS NS

” Octikn ékppaan (%) 53 (53) 20 (45) 29 (56)

P Apvnrikn ékppaon (%) 47 (47) 24 (55) 23 (44)
p value* NS NS NS

APE1 Octikn ékppacon (%) 79 (79) 23 (52) 26 (50)

Apvnrikn ékppaaon (%) 21 (21) 21 (48) 26 (50)
p value* NS NS NS

2uvropoypaics : NS, un oranoTikwg onuavtiké (non significant),* 20ykpion pe Baon Tov un
TapaueTpiko éAcyxo Mann—-Whitney U-test, P-value.

AkoAoUONOCE n CUOXETION TWV EMTTEOWY TTPWTEIVIKAG €KQPAONG ME TNV

ékBaon TnG Oepatreiag ye Paon 1o BepatreuTikd oxnua (DS A DG). Aegv

TapatnEAOnke Kapia ouoxéTion METagUu TNG BETIKAG £KPPAONS yia TIC

TpwrTeiveg Bel2, p53, p21 ka1 APEL kai Tou PFS (éAeyxog aAAnAetidpaong e

P=0.62, 0.59, 0.51 ka1 0.56, avtioToixa) kar mOS (éAeyxog aAAnAetTidpaong

pe P=0.628, 0.687, 0.731 kai 0.713, avtioToixa) o€ aoBeveic Tou EAafav €ite

DS cite DG wg 1" ypapunic Bspatreiag yia Tov NSCLC (Mivakag 18).
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Mivakag 18 : ZuoxETION TWV TTPWTEIVIKWV ETTITTEdWY éKPpaong Twv Bcl2, p53, p21 kar APEL
oToV TTPWTOYEVH OYKO Kal N ATTOTEAEOUATIKOTNTA TNG Aywyns oc JIaPOPETIKA BepaTTeuTIKG

oxnuaTa.
PFS (ujvec) OS (pveg)
Ozponcio Mpoteives  ApOnog acdevorv Atépeoos (95% CI) Log-rank Interaction Atapeoog (95% CI) Log-rank Interaction
p value p value p value p value
AoceTaiéhn Bcl2 - 33 (66) 6.1 (4.0-8.8) 0.913 11.1 (6.5-14.8) 0.458
/Tgportofivy Bcl2 + 17 (34) 6.2 (4.2-8.1) 0.62 11.2 (3.6-15.6) 0.628
AoceTatéin Bcl2 - 34 (68) 6.8 (4.0-8.2) 0.874 11.2 (9.3-17.1) 0.98
/Zvemhativy Bcl2 + 16 (32) 6.1 (5.1-7.4) 11.1 (8.9-16.6)
AoceTatéin p53 - 21 (42) 7.2 (4.9-9.7) 0.924 11.8 (7.2-15.9) 0513
/Teporrafivy p53 + 29 (58) 7.3 (5.0-9.5) 0.59 11.5(5.1-14.8) 0.687
AoceTatéin p53 - 21 (42) 7.4 (4.0-9.8) 0,632 11.2 (5.2-13.8) 0817
[ZremhaTivy p53 + 29 (58) 7.7 (5.4-10.2) 111 (4.9-12.3)
AoceTatéin p21 - 23 (46) 6.4 (2.1-8.8) 0.437 11.5 (7.4-16.4) 0.606
[Teporrapivy p21 + 27 (54) 6.8 (4.3-10.0) 051 11.7 (6.9-16.6) 071
AoceTatéM p21 - 24 (48) 6.4 (1.6-9.1) 058 11.1 (6.4-17.7) 0.802
[Eremhativy p21 + 26 (52) 6.6 (2.3-10.8) 11.4 (6.7-17.2)
AoceTatéin APE - 10 (20) 6.5 (2.1-9.8) 0413 11.1 (6.8-15.5) 0.658
/Tgporrofivy APE + 40 (80) 6.2 (4.2-8.9) 0.56 11.2 (5.9-17.6) 0713
Aocetagéin APE - 11 (22) 6.6 (3.7-9.8) 0.474 ’ 11.2 (8.3-16.6) 0.812 '
[ZremhoTivy APE + 39 (78) 6.1 (4.5-7.7) 11.1 (8.4-15.6)

2uvrouoypagpies: PFS : eAetBepo vooou didarnua (Progression-free survival), OS : guvoAikn
emBiwon (overall survival), Cl : didgornua eumoroolvng, Log-rank p value : miun p mou
TPOKUTITEN aTTO éAgyx0o emiBiwong (Log-rank test), Interaction p value : Tiun p Tou TPOKUTTTEI
armro éAsyxo aAAnAemidpacng (interaction test).

3. Novidiak ékppaon Twv BRCAL, TXR1 kar TSP1 mRNA

otov NSCLC pe Baon Tov ICTOAOYIKO TUTTO

Kabwg T1a amoTteAéopata TnNG MEAETNG TWwV  TTPWTEIVIKWY  ETTITTEOWV
ékppaonc Twv Tapayéviwv Bcl2, p53, p21VA kai APE1 dev €dwoe
evOappPUVTIKA atToTeAéopaTa, OTO OeUTEPO MEPOG TNG TTapoucag dIaTPIRAS
TIPOXWPENAOCAKE OTNV AVIXVEUOTN TWV ETITTEOWYV TNG YOVIOIOKNG £KPPACNG TWV
BRCAL, TXR1 kai TSP1 mRNA oTta idla deiypara acOevwv.

Ta didueca emimeda ékgpaong MRNA Atav 4,28 yia To BRCA1 mRNA
(evpog 0,86-42,45), 1,21 yia 70 TXR1 (eUpog 0,02-7,8) kai 0,24 yia TSP1
mRNA (eupog 0,02-1,87). Aev uTmpEe OTTOIOBATTIOTE CUOXETION METAEU TNG
nAikiag, Tou @UAou, Tn¢ PS katd ECOG 1 ortadiou Tng vooou Kal Twv
emmédwy  €kppaong Tou MRNA Twv Tmapamavw yovidiwv (P> 0.05).
Ava@opika he TNV EKPpaan avd 1IoToAoyIKO TUTTO, N ékppacn Tou BRCAL frav

oNMavTiKa uwnAoTepn o€ TTAAKWOES Kapkivwua (diduecog 8.1, eupog 1.73 —
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42.45) o oxéon Pe TO Pn TTAOKWOEG Kapkivwpa (didueocog 3.62, P=0.001).
AT TNV dAAN, n ékepaon Twv TXR1 kai TSP1 Atav oxeddv idla pyeTagl Twv
Ouo 1oToAOYIKWV Opddwy (TXR1, TTAaKWdEG, diduecog 1.19, un TTAAKWOEG,
dlduecog 1.21, P=0.92 / TSP1, mAakwdeg, didpecog 0.23, pn TTAAKWOEG,
dlduecog 0.24, P=1.0), Taparthpnon TIOU OUPQWVEI ME TTPONYoUhEVa
oedopéva (232). EmmimmAéov, emBePBaiwbnke n avTioTpo@n OUCXETION TNG
ékppaong Twv TXR1 kal TSP1 mRNA (éAeyxog Spearman, -0.37, P=0.001)
(Mivakag 19). OTTwg ava@épinke ndn, Ta onueia atmokoTg (cutoff points)
uttoAoyioTnkav cupgwva pe N diaueon Ty Tng MRNA €kppaong Tou KGBe
yovidiou. TNa 1o yovidlo BRCAL, kabwg Ta emimeda EKQPACHS Tou ATAV
ONUAVTIKA uywnAOTEPA OTa TTAOKWON KAPKIVWUATA O€ OUYyKpIon ME T
adevokapkivwpata (P=0.001), o1 TIUEG OTTOKOTTAG, UTTOAOYIOTNKAV CUPPWVA
ME Ta ETTITTEDA TNG MEONG EKPPAONG TOU YoVvidiou yia KABE 1I0TOAOYIKO UTTOTUTTO
(TTAAKWOES Kal uN-TTAAKWOEG Kapkivwpa). Me Bdon auTég TIG TIMEG ATTOKOTTAG,
OTTWG @aiveTal kal oTov lMivaka 18, TTapartnprnonke xaunAn (UIKpdTePN aTTd TN
didueon ékppaon) ékepaon Tou BRCAL og 28/56 (50%) TTAakwdn kai 38/75
(50%) un TTAAKWON KAPKIVWMPATA, VW UYNAr (MeEyaAuTepn A ion pe Tn dIGUEDN
ékppaon) oe 28/56 (50%) kai 37/75 (50%) aoBevwv pe TTAAKWOES Kal [n)-
TTAAKWOEG Kapkivwpa, avtioToixa. H ékppaon (uwnAdTepn i HIKPOTEPN ATTO TN
diapeon ékepaaon) Twv TXR1 kar TSP1 akoAouBnoe T10 idlo TTPOTUTIO PE TNV
ékppaon Tou BRCA1 (50% Twv aocBevwyv yia Tov KABe 10TOAOYIKO TUTTO), €W
OMWG Ogv UTTAPXE OTATIOTIKWG ONUAVTIKA d1a@opd TNG £KPPACTG TOUG OF
TTAOKWOEG Kal PN-TTAAKWOEG TUTTOU Kapkivwpatog (TRX1 P=0.92, TSP1

P=1.0) (Mivakag 18).
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Mivakag 19: 'Ekppaon Twv BRCAL, TXR1 kai TSP1 mRNA avd I0TOAOYIKG UTTOTUTTO

ZUyvolo acBevwv MAakw deg Mn-mAakwdeg p value*

ApiBudég aabevwv (%) 131 (100) 56 (43) 75 (52)

AiGueon Tipr ékppacne (e0pog)  4.28 (0.86-42.45) 8.1 (1.73-42.45)  3.62 (0.72-39.31)  0.001

BRCAL YuwnAn ékppaan (%) 65 (50) 28(50) 37 (50)
XaunAn ékppaaon (%) 66 (50) 28(50) 38 (50)

Aigueon Tiun ékppaons (€0pog) 1.21 (0.02-7.8) 1.19 (0.02-6.7) 1.21 (0.12-7.8) 0.92
TXR1 YwnAn ékppaon (%) 65 (50) 28(50) 36 (50)
XaunAn ékppaaon (%) 66 (50) 28(50) 38 (50)

Aigueon Tiun ékppaong (€0pog) 0.24 (0.02-1.87) 0.23 (0.02-1.54) 0.24 (0.02-1.87) 1.0
TSP1 YwnAn ékppaon (%) 65 (50) 28(50) 36 (50)
XaunAn ékppaaon (%) 66 (50) 28 (50) 38 (50)

* 20ykpion ue Baon tov un mapauerpiko éAeyxo Mann—Whitney U-test, P-value.

4. Fovidlak ék@paon Twv BRCA1, TXR1 ka1 TSP1 mRNA
otov  NSCLC peg fBdon T1v avramokpion oOTd

XNMUEIOBEPATTEUTIKA OXAATA

2Tn ouvéxela PJeAeTABNKav Ta TTiTreda yovidlakng ékppaong Twv BRCAL,
TXR1 kar TSP1 mRNA Kkai n OUOXETIon TNG €KQPACNG TOUG HE TNV
avtamokpion oTtn  xnueloBepatreia (DS, DG). Ta atmoteAéopara Tou
OUYKEKPIPNEVOU OUOXETIOPOU TTapoucaidlovtal otov lMivaka 20. ‘ETol, acBeveig
ME uwnAn ékepaon BRCAL mRNA trapouciacav augnuévo PFES (6.0 €vavri
3.0 pnveg, P=0.021) kai auénuévn OuvoAikfy aTTOKPION OTn XnNuEloBeparTreia
(RR, 42 évavt 20%; P=0.028) oc oxéon pe TOUG aoBeveiG pe XauNAQ eTTiTreda
yovidiakng ékppaong (Eikéva 33A). AvtiBeta, n ékgpaon Tou BRCAL mRNA
OEv OUOXETIOTNKE, BETIKG 1 apvnTIKA, Pe Tn didpeon ouvoAikn emiBiwon (OS)
(10.5 évavn 11.2 pnveg, P=0.4; Eikéva 34A). H oxéon g yovidlokAg
ékppaong Tou TXR1 pe toug Trapdayovteg PFS, RR kai OS Atav avrioTpoon.
‘ET01, XaunAf ékppacn Tou TTapdyovra odriynoe o€ augnuévo PFS (5.5 évavT
3.0 pniveg, P=0.029, Eikéva 33B), OS (19.1 évavn 10.0 prveg, P=0.003,

Eikova 29B) kai RR (45 évavti 18%, P=0.018) oe¢ oxéon pe aoBeveic pe
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augnuévn ékepaon Tou TXR1 oTov TTPpWTOYEVH OYKO. TEAOG, avAPOPIKA PE TNV
ékppaon Tou TSP1, n au¢nuévn £KQPacr] Tou OXETIOTNKE BeTIK& TOOO pE TNV
augnon Tou PFS (6.1 €vavri 2.6 prveg, P<0.001, Eikéva 33C) kal 1ng
OUVOAIKAG atTOKpIonG oTn XnueloBeparreia (RR, 41 évavt 22%, P=0.035), 6co
Kal Je TNV augnuévn ouvoAikn emBiwon (OS, 25.1 évavt 8.4 uriveg, P=0.001,
Eikova 34C) oe oxéon pe aoBeveic pe xaunAi mRNA ékgpaon Tou

TTapAyovTa.

Mivakag 20: MNovidiakA ékppaon Twv BRCAL, TXR1 kai TSP1 mRNA oTov TTpwTtoyevr] 6yko
Kal avTatrékpion oTn Bepatreia

PFS (wiveg) OS (privec) RR, N (%)

Tovidia ApIOpoG aoBevdv  Aldpscog (95% CI)  p* Awapgsog 95% CI)  p* CR+PR (%) SD+PD (%)  p*
BRCAL Low 66 (50) 3.0(2337) 0.001 10.5 (6.2-14.8) 04 20 80 0.028
BRCAL High 65 (50) 6.0 (3.5-8.5) ' 11.2 (7.2-15.3) ' 42 58 '
TXR1 Low 66 (50) 55 (2.1-8.9) 0.029 19.1 (10.4-27.9) 0.003 45 55 0.018
TXR1 High 65 (50) 3.0 (1.8-4.0) ' 10.0 (7.4-12.7) ' 18 82 '
TSP1 Low 66 (50) 2.6 (2.0-3.3) 0001 8.4 (5.2-11.6) <0.001 2 78 0,035
TSP1 High 65 (50) 6.1 (4.4-7.7) ' 25.1 (11.1-39.2) ' 41 59 '

2uvrouoypagics: PFS: gAetBepo vooou didotnua (Progression-free survival), OS: guvoAikn
emBiwon (overall survival), RR: Babudé¢ amdékpiong (response rate), CR: mAfpn¢ avramokpion
(complete response), PR: uepikn avramroékpion (partial response), SD: orabepn véoog (Stable
Disease), PD: mpdodoc vooou (Progressive Disease), Cl: didotnua summiorooiovng, * tmiun p
TOU TTPOKUTITEI aTTO éAgy )0 emiBiwong (Log-rank test).
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‘Exdpaon BRCAL mRNA ‘Exdpaon TXR1 mRNA
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Eikéva 33 : KautruAeg Kaplan-Meier 1Tou degixvouv Th GUOXETION TNG YOVIBIAKNG €KQPAONG
Twv BRCA1 (A), TXR1 (B) kai TSP1 (C) mRNA o€ ocuvdpTtnon ge Tnv mlavoeTtnTa £miiwong
Xwpig €ENIEN TNG vooou (%).
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Eikéva 34 : KautruAeg Kaplan-Meier 1Tou degixvouv Th GUOXETION TNG YOVIBIAKNG €KOPAONG
Twv BRCA1 (A), TXR1 (B) ka1 TSP1 (C) mRNA og ouvdpTtnon Pe Tnv mBavOTNTA OUVOAIKNAG
emBiwang (%).
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5. Tovidiakn ék@paon Twv BRCAL, TXR1 kai TSP1 mRNA
otov NSCLC ka1 ékBaon Tng Bgparreioag cUNPWVA HE TOV

IOTOAOYIKO UTTOTUTTO KaI T XNHEI0BgpaTTeUTIK aywyn 1"

YPOppNg

2TN OUVEXEIO MEAETNONKE N OUCXETION TNG YOVIDIOKAG £K@PAONG TwV
BRCAL, TXR1 ka1t TSP1 mRNA pe mnv ékpaon tTng Beparreiag pe Bdon Tov
IOTOAOYIKO UTTOTUTTO Kal TO BepatreuTikd oxnua (DS 4 DG). ZUpewva PeE Ta
atmroteAéoparta TTou Trapoucidlovtal atov lMivaka 21, n cuoxéTion hETagu TNG
upnAng ékepaong tou BRCAL1L mRNA kai tou augnuévou PFS Atav
OTATIOTIKWGS ONPAVTIKI TOOO yia TOuG acBeveic e TTAakwdn 600 Kal yia TOUg
a0oB¢evei¢ pe Pn-TrAakwdN 1I0ToAoyia (EAeyXog aAAnAettidpaong ue P=0.61). H
idla cuoxéTion dev aTTOdEIXBNKE ONUAVTIKA yia Trn yovidIaK €K@Pach Kal Tn
OUVOAIKN €TTIRIwON yia Kavéva I0TOAOYIKG UTTOTUTTO (EAeyX0G aAANAeTTidOpaong
pe P=0.97, Mivakag 21). Ocov agopd Tn CuoxETIoN TNG XAPNANG yoviSIaKnG
ékppaong Tou TXR1 kal peiwpévou PES (EAeyxog aAAnAettidopaong pe P=0.21)
kal mOS (éAeyxog aAAnAemidpaong pe P=0.19) @aivetal va gival oTaTIOTIKWG
ONMAVTIKA Kal yia Toug dUo IoToAoyikoug utrétutroug (Mivakag 21). T€EAog, n
uwnAn ékeppaon Tou TSP1 mRNA ouvtnpei TNV TTPOYyVWOTIKA Tou 1I010TATA YIA
T0 aug¢nuévo PFS (éAeyxog aAAnAemidpaong pe P=0.34) kai mOS (€Aeyxog
aAAnAetidpaong pe P=1,0) yeTall Twv aoBevwv Pe TTAAKWON Kal Pun-TrAakwdn

ioToAoyia (Mivakag 21).
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Mivakag 21: H ouoyxéTtion Tng yovidiakng ékepaong Twv BRCAL, TXR1 kai TSP1 mRNA oTtov
TTPWTOYEVA OYKO KOl N QATTOTEAECHATIKOTATA TNG QYWYAG O€ dIAPOPETIKOUG 10TOAOYIKOUG

UTTOTUTTOUG.
PFS (uveg) OS (pivec)
Iotoloyio Tovidw ApOpog ao0evarv Adpeoog (95% CI) Log-rank Interaction Adpeoog (95% CI) Log-rank Interaction
p value p value p value p value
) BRCAL Low 28 (50) 2.0 (L5-7.6) 113 (55-17.2)
0.047 0.99
Mhakddes  prcal High 28 (50) 7.4 (4.7-10.1) 061 9.8 (4.8-17.0) 0.97
o BRCAL Low 38 (51) 3.8(2.1-5.5) ' 11.2 (8.3-16.1) '
- 0.041 091
un-Mhkddes  ppea1 High 37 (49) 7.2 (4.3-9.) 11.1 (8.8-15.6)
. TXRL Low 28 (50) 7.1(3.4-9.7) 16.4 (10.9-19.5)
0.033 0.022
Thacdrdeg TXR1 High 28 (50) 42 (167.8) 021 8.3(2.6-12.1) 019
o TXRL Low 38 (51) 6.4 (3.8-9.6) ' 23.2 (10.2-38.1) '
. 0.027 0.007
un-Mhkddes 1 High 37 (49) 33(1.9-36) 87 (5.2-12.3)
. TSP1 Low 28 (50) 3.6 (L4-7.3) 9.0 (4.6-13.5)
0.019 0.001
Thacdrdeg TSPL High 28 (50) 6.1(3.8-10.6) 03 25.2 (10.2-47.8) Lo
o TSP1 Low 38 (51) 2.3(2.1-25) ' 7.9(3.0-12.7) '
KGOS 0.001 0.001
un KO g TSP1 High 37 (49) 6.3 (3.2-10.3) 23.2 (10.4-41.8)

2uvrouoypaicg: PFS: eAeUBepo vooou diaotnua (Progression-free survival), OS: ouvoAikn
emBiwon (overall survival), Cl: didotnua eumoroouvng, Log-rank p value: rmiui p mmou
TPOKUTITEl ATl éAgyxo emiBiwaong (Log-rank test), Interaction p value: Tiuf p moU TTPOKUTITE
amré éAsyxo aAAnAemidpaaong (interaction test)

AkoAoUBnoe n ouoxETion TNG YOVIOIOKAG éK@Paong ME Tnv €kBaon Tng
Bepartreiag pe Bdon 10 BepatreuTikd oxnua (DS i DG). ‘ET01, N ouoxETion
MeTagu uwnAng ékeppaong TXR1 mRNA kai peiwpévou PFES  (€Aeyxog
aAAnAetidpaong pe P=0.56) kai mOS (éAeyxog aAAnAettidpaong pe P=0.38)
TTapatneEndnke oe aoBeveic Tou éAaBav eite DS eite DG wg Begparreia 1M
ypauung vyia tov NSCLC (Mivakag 22). lMapopoiwg, 10 PFS (€£Aeyxog
aAAnAettidpaong pe P=0.48) kai n mOS (éAeyxog aAAnAemidpaong ue P=0.93)
OUCXETIOTNKAV ONUAVTIKA Pe Ta emmiTreda Ek@paong Tou TSP1 mRNA kal oTa
OUo XnueloBepaTtreuTikKd oxnuarta pe Paon 1 docetagéAn (Mivakag 22).
AvTiBeta, n uynAnl ékppaon Tou BRCAL mMRNA CUOXETIOTNKE ONUAVTIKA MPE
augnuévo PFS pévo oe aoBeveic TTou €AaBav Bepatreia pe DG, aAAG OXI e
aoBeveic Tou uTTOBARBNKavV o€ BepaTtreia pe DC (EAeyxog aAAnAeTTidpaong e
P=0.006), evw dev TTapatnpribnke Kauia cuoxETion TNG YovISIOKNG EKQPaong
ME T mMOS o0¢ kapia omd TIG OUO Ypauuég Bepartreiag  (EAeyxog

aAAnAettidpaong pe P=0.61, Mivakag 22).
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TéAog, 42 aoBeveig (63%) TTou akohouBnoav Bepartreia 1" ypapung ue DG,
akohouBnaoav Bepatreia 2" ypauung pe BAon Tn oloTTAATiVR. XTOUG ACBEVEIG
auTtoug, n ékepaon pévo Tou BRCAL mRNA CUuOxXeTIOTNKE ONPAVTIKA PE TO
PFS (5.7 évavm 2.2 priveg yia aoBeveic pe XxaunAo kal uynAo eTTitredo
ékppaong BRCAL mRNA, P=0.01) evwy dev dIOTTIOTWONKE CUCXETION WE TA
ETTTTEdA £KPPAONG TwV OUO AAAWV TTapaydvTwy ouTte he TO PES ouTte Pe TN

mOS.

Mivakag 22: H cuoyérion Tng yovidiakng ékppaong Twv BRCAL, TXR1 kai TSP1 mRNA otov
TPWTOYEVA OYKO KaI N ATTOTEAETUATIKOTNTA TNG AyWYrG O€ DIAQOPETIKA BEPATTEUTIKA OXAHATA.

PFS (uveg) OS (ujvee)
Ogponcia Tovidwo  ApOpdc acOevdv Atépecog (95% CI) Log-rank Interaction Atépecog (95% CI) Log-rank Interaction
p value p value p value p value

AoceTo&édn BRCA1 Low 34 (51) 3.5(2.1-4.8) 0.013 11.1 (6.8-15.5) 0.458
/Tegportofivy  BRCAL High 33 (49) 6.2 (4.1-8.5) : 0.006 10.2 (3.9-17.6) ’ 0613
AocsToEédn BRCA1 Low 32 (50) 6.8 (3.7-10.0) 0.674 ' 11.2 (8.3-16.1) 0.912 '
[Eromharivy BRCAL High 32 (50) 6.1 (4.5-7.7) ' 11.1 (8.8-15.6) '

AooeTagéhn TXR1 Low 34 (51) 7.2 (4.9-9.7) 0.024 15.8 (8.2-25.9) 0,013
Teporrafivy TXR1 High 33 (49) 3.3(2.1-4.4) ' 0.56 8.5 (4.1-12.8) ' 0.367
Aocetatéin TXR1 Low 32 (50) 7.4 (4.2-10.3) 0,032 ’ 23.2 (10.2-38.1) 0,007 ’
[Ziemhotivy TXR1 High 32 (50) 3.7 (14-5.2) ’ 8.7 (3.9-12.3) )

AoceTatéln TSP1 Low 34 (51) 3.4 (2.1-4.8) 0,007 7.5 (5.4-11.4) 0.006
[TegportaPivy  TSP1 High 33 (49) 6.8(4.6-9.7) : 048 26.7 (10.9-43.6) ’ 0.931
AoceTatéin TSP1 Low 32 (50) 4.4 (1.6-8.1) 0,002 ' 9.1 (5.4-12.7) 0,002 ’
/Eromhativy TSP1 High 32 (50) 7.6 (4.3-12.8) ) 36.4 (16.7-50.1) )

2uvropoypagics: PFS: eAetBepo vooou didotnua (Progression-free survival), OS: ouvoAikh
emBiwon (overall survival), Cl: oiGotnua eurmioroouvng, Log-rank p value: iy p mou
mpokUTITEl a1To éAcyxo emiBiwong (Log-rank test), Interaction p value: Tiun p mou TTPOKUTITE
armro éAsyxo aAAnAemidpaong (interaction test)

6. MovotrapayovTiK Kal TTOAUTTOPAYOVTIKH avaAuon

Ta atroTEAEOUATA JOVOTTAPAYOVTIKAG avAAUONG TTOU TTAPOUCIAfovTal OTOV
Mivaka 23, €deiéav OTI Ta uwnAd emmimeda yovidIoKNG €kppaong Tou TRX1
mMRNA (P=0.002) ka1t NSCLC oTadiou IV (P=0.02), CUCXETIOTNKAV OTATIOTIKWG
ONUavTIKA Pe uelwpévo PFS. AvtiBeta, n uwnAf ékepacn Twv TSP1 kai
BRCA1 mRNA ouoxetiotnkav pe aug¢nuévo PFS (P<0.001 kai P=0.02,
avtioToixa). EmmAéov, n KAIvikf) katdoTtaon Badbuou 2 (PS 2, P=0.04) kai 10
otadio IV (P=0.04), n vwnAf ékppacon Tou TXR1 mRNA (P=0.003) ka1 n

xaunAnp Tou TSP1 mRNA (P<0.001), CUCXETIOTNKAV ONUAVTIKA PE MEIWMEVN
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OS (Mivakag 23). Kapia cuoxétion dev avadeixOnke UETALU TNG YoVIOIAKNG
€KQPaOoNG TWV TTAPAYOVTWY PE TNV NAIKia Kal To @UAO o€ oxéon he To PFS kai
TNV OS. TéAog, n auidpoun ékppaon Twv TRX1 kal TSP1 (xaunAr TXR1 kai
uwnAn TSP1, P<0.001) ye 1o PS BaBpou 2 (p=0.04) kait NSCLC otadiou IV
(0.04) avédeicav OTATIOTIKWG ONUAVTIKY) OUCXETION ME TN OUVOAIKNR €TTIRiwon
(OS) aAAa 6x1 e To PFS (Mivakag 23).

Ta armoteAéopara TG  TTOAUTTOPAYOVTIKNG avAAuong nATav  €TTiong
evolagépovta. ‘ETol, n avdAuon Tou povrélou avaAoyikou Kivduvou Tou Cox
€0ei1te O N aueidpoun ékepaon Twv TXR1 kai TSP1 mRNA (xaunAn
ékppaon TXR1 / uvywnAi ékepaon TSP1l) (HR 0.49, 95% CI 0.32-0.76,
P<0.001) pe TNV ékppaon Tou BRCAL mRNA (HR 0.53, 95% CI 0.37-0.78,
P=0 .001) dpouv wg avegdpTnTol TTAPAYOVTEG TTOU OXETICOVTAlI PE AUENUEVO
PFS (Mivakag 24). Ava@opikd pe TN ouvoAikn emmBiwon (OS), ave¢dptnrol
TTOPAYOVTEG TTPOYVWONG avadeixTnkav n KAIVIKA katdotaon paduou 2 (PS 2
vs 0-1, HR 1.92, 95% CI 1.02-3.60, P=0.04) ka1 n augidpoun ékepacn Twv
TXR1 kai TSP1 mRNA (xaunAn ékppacn TXR1 / upnAi TSP1, HR 0.37, 95%
Cl 0.23-0.58, P<0.001, Mivakag 24). Kapia dA\n oxéon petagu PFS/OS kai

TWV UTTOAOITTWV TTPOYVWOTIKWY TTAPAYOVTWY OEV aVADEIXTNKE.



AnoteAéouara 138

Mivakag 23 : MovotrapayovTikry avdAuon yia 1o PFES kai OS.

Avaloyio Kivovvov

(HR) 95% CI p-value
PFS
"Exppacn BRCAT (High vs. Low) 0.65 0.45-0.94 0.02
‘Exppaon TXR1 (High vs. Low) 1.61 1.17-2.43 0.002
"‘Exppacn TSP1 (High vs. Low) 0.49 0.34-0.72 <0.001
"Exgppaon TXRI-TSP1
(Low TXRL/High TSP1 vs. other) 0.6 0.39-0.90 0.01
PS (2 vs. 0-1) 1.66 0.89-3.10 0.13
HXudo (>70y vs. <70y) 1.17 0.77-1.84 0.48
doro (appev vs. M) 1.3 0.72 - 2.33 0.38
Y1610 vocov (IV vs. I11P) 1.9 1.15-2.58 0.02
(ON]

"Exppacn BRCAT (High vs. Low) 1.02 0.69 — 1.50 0.93
‘Exppacn TXR1 (High vs. Low) 1.83 1.23-2.73 0.003
"Exppacn TSP1 (High vs. Low) 0.34 0.22-0.53 <0.001
‘Exppaon TXR1-TSP1
(Low TXR1/High TSP1 vs. other) 0.38 0.24-0.62 <0.001
PS (2 vs. 0-1) 1.92 1.02 - 3.58 0.04
Hhwia (>70y vs. <70y) 1.27 0.79 - 2.04 0.33
Dvlo (Gppev vs. M) 157 0.77 - 3.59 0.18
210010 vooov (IV vs. I11B) 1.73 1.03—2.24 0.04

2uvrouoypaicg: PFS: eAeUBepo vooou diaotnua (Progression-free survival), OS: ouvoAikn
emBiwon (overall survival), Cl: didotnua eummioroouvng, PS: kAivikn) kardoraon (performance
status), HR: avadoyia kivdUvou (Hazard ratio), muéc pe évrovn ypaer mapoucid{ouv
oTarIoTIKWS ONUAVTIKEG OIAPOPECS.

Mivakag 24 : MoAutrapayovTikr) avaAuon yia 1o PFS kai OS.

Avaloyio Kivovvov

% ClI -val
(HR) 95% C p-value
PES
214810 vocov (IV vs. I1IB) 141 0.94 — 1.66 0.09
"Exppaon BRCA1 (High vs. Low) 0.53 0.37-0.78 0.001
‘Exppaon TXR1-TSP1
. S32-0. <0.
(Low TXR1/High TSP1 vs. other) 049 0.32-0.76 0.001
OS
214610 vocov (IV vs. IIIB) 1.42 0.92-2.74 0.2
"Exgppaon TXRI1-TSP1
. 23 -0. <0.
(Low TXR1/High TSP1 vs. other) 0.37 0.23-0.58 0.001
PS (0-1vs. 2) 1.92 1.02 — 3.60 0. 04

2uvropoypagics: PFS: eAetBepo vooou didotnua (Progression-free survival), OS: ouvoAikn
emBiwon (overall survival), Cl: oéigotnua eumioroouvng, PS: kardoraon amédoong
(performance status), HR: avalAoyia kivdUvou (Hazard ratio), miuéc pe €évrovn ypagh
Tapoucia{ouv OTaTIOTIKWS ONUAVTIKES OIAQPOPES.
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21N MEAETN auTh agloAoyndnke n  KAIVIKA OnNPooia  OUYKEKPINEVWV
KUTTAPIKWY HOPIWV TWV OTTOIWV N £K@PAcn €XEl CUOXETIOBEI Gueca MPE TN
TTPOYVWON KAl TV avTtatmmokpion oTn Beparreia oe aoBeveig pe NSCLC.
2UYKEKPIYEVA, BeAoape va PEAETAOOUNE AV N €KQPACH TWV HOPIWV auTwyv
OoXeTigotTav  pe v avioxg Tou NSCLC o0¢ OJIa@QopeTikKGd oxAuaTa
XNUEIOBepaTTEiag (OxAMATA HPE TNV TIPOCONAKN A PN oioTAativng). ‘ETol,
QVOAUBNKE avOOOICTOXNMIKA N €KPPACN OUYKEKPIMEVWYV Popiwv (p53, p21,
Bcl2, APE1l) amd 1otohoyikd Ociyyata aoBevwv pe NSCLC, o1 oTroiol
€IonNxénoav  0g  TUXAIOTTOINUEVO  TTPWTOKOAAO  XnueloBepatreiag  pe
dooctagéAn/oiotrAartivn  évavtl  dooeTagéAn/yepoITauTrivn  Kal o€ €TTITTEDO
MRNA (TSP1, TXR1, BRCA1), TToU amTOhOVWONKE atrd Toug idloug I0TOUG.

H APE1 cival pia evdovoukAedon tTou diadpapati¢el onuavtikd podAo otnv
emdIdpOwon Twv BAaBwv oto DNA kal Tnv oggidoavaywyikry onuatodotnon
EVW €XEI CUOXETIOTEI PE TN XNUEIoavTioTAOT). ATTOTEAEI €TTIONG £va PETAYPAPIKO
OUVEVEPYOTTOINTH) TTOAUGPIBUWYV odwv onuarodoTnong,
ouptrepiAapBavopévwy Twv NF-KB, Myb, HIF-1a, PAX, p53 kai AP-1. 21nv
OIKN Mag MEAETN, N augnuévn Ekppacn Tou APEL dev OUOXETIOTNKE e TO PFS
kal mOS og aoBeveig ye NSCLC otadiou [IB kai 1V, TTou utroBAROnkav o€
XNUEIOBEPATTEUTIKI]  aAywyrl HE OUVOUAOPO OO0CETALEANG/YEUOITAUTTIVING N
000ETALEANG/OIOTTAQTIVNG. Z€ TTPONYOUUEVEG HEAETEG, O TTOAUPOPPICHOG APE1
(APE1-141) éxel deixBei OTI OXeTiCeTAl YE UWPNAR avoxr) oTnV TOLIKOTATA OTO
YOOTPEVTEPIKO OUCTNUA, OAAG Kavéva oToixeio dev £0¢€ige, OTTWG KAl OTNV
MEAETN HAG, OUOXETIONO ME TNV TopeEid TNG vOOou o€ aoBeveic e
mTpoxwpnuévo NSCLC 1ou utmroBAABnKav g XNMEIOBEPATTEUTIKH aywyr ME

Baon Tnv mAaTtiva (233). Ta amoteAéopata yia Tn Opdon Tou APE1l oTtov
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KApKivo eival ap@IAeyoueva. ‘ETol, 0€ KATTOIEG PEAETEG N UTTEPEKPPACH TOU
APEL €x€l CUOXETIOTEI PHE KAKI TTPOYVWOTN, OTTWG OTOV KAPKIVO TOU OTOPAXOU,
TOV KAPKivo Tou olcopdyou atrd TTAakwodn kuttapa (ESCC) kal Tov Kapkivo
TNG O0UpPodOXOU KUOTNG, €vW Ot AANOUG TUTTOUG KOpPKivou, OTTwG TO
nratokuttapikd  kapkivwya (HCC) kari o Kapkivog TOu paOTOU, N
uTTEPEKPPAOT Tou APEL €xel OXETIOTEI PE KAAN TTPOYyvwon TnG vooou (234).
‘ETOl @aiveTal OTI AmTAITOUVTAI TTEPICOOTEPEG PEAETEG, PE UEYOAAUTEPO QPIOUO
aoBevwy, dIAQOPETIKWY OTAdIWY, WOTE Va eCakpIBwOEei 0 pOAOG TNG EKPPAoNG
Tou APE1 otnv tropeia Tou NSCLC. MNMapdAAnAa, o1 HEAETEG QUTEG Ba TTPETTEI
va gToxeUouv oTnV OIAQOPETIKN €Kppacn Tou APELl oTo KUTTAPOTTAQOUA Kal
TOV TTUPHVO TOU KAPKIVIKOU KUTTApou. MeAéteg é€xouv O¢gicel om 1600 Ta
eTTTEdA TNG TTUPNVIKAG 600 KAl TNG KUTTOPOTTAQOMOTIKAG €KPPaong Tou
TTOPAYOVTA QUTOU, UTTOPOUV va PETABANBOUV oTov KapKivo, aAAd CakoAouBEi
va gival aca@Eg WG N TTUPNVIKE KAl KUTTOPOTTAAOUATIKR ékgpacn Tou APE1
METARAAAETAI EIDIKA KOl ETTNPEACEI DIAPOPETIKOUG TUTTOUG KApPKivou (235).
2ToUG idloug aoBeveig agloAoynOnkav avoooioToXNUIKA Kal Ta ETTITTEOQ
EKQPPOONS TWV TpwTeivwv p53, Bel-2 kai p21WAFYCPL O mpwreivee auTéc
OUMPUETEXOUV OTN pUBPION TNG aTTOTITWONG KAl TOU KUTTOPIKOU KUKAOU KOl
atmroteAoUv TOavoug OeikTeG OTNV TIPORAEWN TNG avTatmokpiong Kal Tng
éKBaong NG xnueloBepatreiag. Ta atmmoTeAéopaTa TNG PEAETNG Oev avEDEIEaV
OUOXETION TNG €KPPAONG TwWV TTPWTEIVWV autwv pe To PFS kar mOS o¢
aoBeveic ye NSCLC otadiou B kai IV, pye TTAOKWOES A PN KapKivwua, TTou
uTTOBANBNKaV (of 3 XNMUEIOBEPATTEUTIKA aywyn ME ouvOuUaouo
dooetagEANg/yepoitauTrivng f dooetagéAng/oiotrAativng. H augnuévn ékepaon

Tou Bcl-2 €xel oxeTioTel pe BeTIKA TTPOYVWOoN Kupiwg oe NSCLC oTadiou | kai
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OxI TOOO O€ TTo TTPOoXwWPNMEVES HopPEG NSCLC (236), 0TTwg oTnv TTapouca
MEAETN. Mapda Tov peyaAAo apIBPO PEAETWY, N OXEon TNG EkPpacng Tou Bel-2 pe
v €kBaon Tou NSCLC Trapapével ap@iAeyouevn. Meta-avaAuon 13
QVOOOIOTOXNMIKWY HEAETWYV TTOU agloAdynoav 10 Bcl-2 atrokdAuwe 6T n
UTTEPEKPPAOT TNG Bcl-2 cuoxeTioTnke PeE KAAUTEPN €TMIRIWON TwV A0BEVWV.
MapoAa autd, oe AAAeG PEAETEG n €kppaon Tou Bcl-2 éxel avagepBei wg
aApVNTIKOG TTPOYVWOTIKOG OEIKTNG VW N TTAEIOVOTATA TWV UEAETWV AVAPEPOUV
OTI N ék@paon Tou Bcl-2 dev €xel emidpaon otnv emRiwon (204).

Mapopoiwg kar yia TIG TpwTeEiveg p53 kai p21 dev TTapaTnErdnke
ouox£TIon TNG €kepaong Toug pe 10 PFS kai Tnv mOS Twv aoBevwv
ave¢dpTNTa  TOU XNMEIOBEPATTEUTIKOU OXAMOTOG Trou  Xopnyrnonke. Ol
TTPWTEIVEG AUTEG avIXVeEUBNKav o€ PeEYaAUTEPA ETTITTEDN OTOUG TTEPICTOTEPOUG
KAPKIVIKOUG Oykoug (58% vyia 10 p53 kai 53% vyia 10 p2l) yeyovog TTou
OUPQWVEI PJE AANEG PENETEC TTOU OXETICOUV TNV EKPPOACT) TWV CUYKEKPIPNEVWV
TTapAyovTwY PE TV TTPO0d0 Tou NSCLC (237). MeAéTn Tou 2014 emiefalwvel
TA ATTOTEAEOPATA POG OXETIKA PE TN OXEoN TNG EKPPaoNnG Twv p53/p21 pe TNV
TTPO0odo TNG véoou. ‘ETol, o€ aoBeveic pe xapnAdtepa otdadia Tng véoou (tumor
grade G1/ G2), 1600 n uywnAA €Ekppacn Tou pS3 600 Kal Tou p21 odriynoav o€
peiwon Tou MOS. AvriBeta, oUTe N éKPpacn Tou P53 1 Tou p21 €ixe AVTIKTUTTO
OTn OUVOAIKN €TRiwon Twv acBevwyv pe TTpoxwpnpévn vooo (tumor grade
G3) (237). Ta atmoteAéopaTta auTd uTTOdEIKVUOUV OTI Ta ETTITTEDQ EKPPAONG
Twv p53 kal p21 dev emrnpedlouv TTEPAITEPW TNV TTPOOdO TOUu OYKOU OE€
aoBeveic pe NSCLC trpoxwpnuévou otadiou.

Ta Ol0QOPETIKA QTTOTEAECPATA TTOU TTPOKUTITOUV atrd Tnv TTapouoa

gepyacoia kal TNV TpExouca BIBAIoypa®ia OXETIKA HJE TNV EKOPACH TWV AVWTEPW
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popiwv oTov NSCLC, o@eilovTal KUpiwg OTIG DIOPOPETIKEG PEBODOAOYIEG TTOU
Xpnolyotroinénkav  oTnv  avoooioToxnueia, T XpAon  SIAQOPETIKWYV
QAVTICWPATWY, TV EAAEIPN avaTTOPAYWYINOTNTAG KAl TNV EAAEIWPN aveEapTnTnG
ETMKUPWONG TwV aTTOTEAEOPATWY. O OTOXOG TNG MEAETNG QUTAG ATAV N
QVTIKEIYEVIKN €KTiUNON TnG ék@paong Twv APEL, Bcl-2, p53 kai p21 oTo
NSCLC vyia Tov 1TTpOo0dIOpIOUO TNG TTPOYVWOTIKAG TOUG agiag 0€ aoBeveig
TTpoXwpnUévou oTadiou.

H kataoToAr g ékepaong Tou TSP1 péow NG uttepék@pacns tou TXR1
EXEl TTPOTABEI WG £vag VEOG UNXavIoPOG TTou puBuidel TNV KUTTAPOTOELIKOTATA
TWV Tagavwy in vitro (226). O puBuIOTIKOG AUTOG PUNXAavIoUOGS ETTIRERAIWONKE,
o€ KAIVIK} BAon, o€ TTponyoupevn OnNUOCIEUCN TOU €PyacTnpiou HOg, O€
OMGda a0BeVWV PE AdEVOKAPKIVWHA TTOU UTTORBAABNKAV O€ XNUEIOBEPATTEUTIKA
aywyr JE ouvduaoud dooETALEANG/YEUOITAUTTIVNG (232). 2T0 OEUTEPO KOUUATI
TNG BIOAKTOPIKNG AUTAG BIATPIBAG, OKOTTOG YAG ATAV va AgIOAOYOOUNE TNV
TTPOYVWOTIKA agia TNG au@idpoung yovidlakAg ékppacns Twv TXR1 kar TSP1
MRNA (upnAn ékgpaon TXR1 / xaunAn ékepacn TSP1) oe cuvduaoud ue
TNV ékppacn Tou BRCAL mRNA, o€ deiyuata acBeviov OAwY TwV I0TOAOYIKWV
utrotUTwv Tou NSCLC tou AduBavav 1" ypapung Bepatreia pe Bdon
dooeTagéAn (dooetatéAn/oioTTAaTivn, 0oeTALEAN/YENOITAUTTIVN).

Mapatnpendnke Ot n didueon TiPA yovidlokKAG ékepaong Twv TXR1 kai
TSP1 mRNA fjTav oxedov TauTOoNUES METAEU TTAAKWOOUCS Kal UN-TTAAKWO0UG
KapkivwpaTtog  (P-value=0.92 «kai 1.0, avriotoixa, [livakag 16) kai
emPBeBaibnke 6T N auénuévn ékepacn Tou TXR1 oxetiCetal OTATIOTIKWG
onMavTIKA Pe TR XapnAn ékepaon Tou TSP1 mRNA (P=0.001). EmimAéov, n

TTOAUTTOPAYOVTIKI avaAuon £€0€1Ee OTI N au@idpoun ékepacn Twv dUO AUTWY
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Tapayoviwv (xaunAn ékepacn TXR1 / uwnAfR ékepacn TSP1) Atav évag
avecApTNTOG TTPOYVWOTIKOG TTapAyovTag yia Tnv augnon tou PFS kal Tng
ouvoAikAG emmiiwong (OS) kai ouoxetioTnke Pe 51% kal 63% peiwon Tou
Kivduvou yia 1rpéodo Tng vooou | Bdvaro, avrioToixa. Eivar evdlagépov va
onueEIWBEl 6Tl N TTPOYVWOTIKN agia TG ékppaong Twv TXR1 kai TSP1 yia 10
PFS kai Tnv OS di1atnpriBnke avegaptnTa atro TNV ICTOAOYIA TOU TTPWTOYEVOUG
Oykou. Ta atroTeEAEOUATA AUTA CUPQWVOUV PE AdN ONUOCIEUPEVEG in Vitro Kal
iN Vivo PENETEG OXETIKA PE TO POAO TnG ékppaong Twv TXR1I-TSP1 otnv
avtoxn o€ Bepartreieg pe Bdon TIG TAfAveg, TOOO OTOV KAPKiIVO TOU TTveUPova
(226, 232) 600 kal og GAAOUG TUTTOUG KAPKivou, OTTWG TOV KAPKiIVO TOU JaoTOoU
(238) ka1 Tov yaoTpIko Kapkivo (239). O1 TTapaTtnproelg autég KaBioTouv Tnv
ékppaon Twv TXR1-TSP1 éva onpavtikd TTPOYVWOTIKO HAPTUPA VIO TNV
QVTATTOKPION TWV A0OevwWVY 0€ BEPATTEUTIKA OXNUATA PE BAON TIG TASAVEG.
MapdAAnAa, oTnv TTapouoa PEAETN PEAETABONKAV Ta ETTITTEDQ £KPPACNG KAl
Tou BRCA1 mRNA oT1oug dIa@opeTIKOUG 10ToAOYIKOUG TUTTOUG Tou NSCLC. H
BRCA1 civar pia tToAUAeITOUpyIK TTPWTEIVN KATAOTOANG OyKwv, N OTToia
TTaidel oNPAVTIKO POAO 0€ PBAOIKEG KUTTAPIKEG DIEPYATIES, OTTWG N PUBUICH TOU
KUTTOPIKOU KUKAOU, N avTiypa@r], n cuvapuoAdynon tng JITWTIKAG aTPAKTOU, N
puBuion NG ueTaypa®ng, n atmokpion oe BAGBeg oto DNA (DDR) kai n
ammoTTwon (240). Ze avriBeon pe Ta popia TXR1-TSP1, n didueon ékppacn
Tou BRCAL1 mRNA a1rodeixTnKe va €ival dIaQOoPETIKI) avAPeETa oTa TTAAKWON
Kal un TTAakwdn kapkivwuata (P=0.001, Mivakag 16). H TTapartipnon auth
Exel emPBeBaiwBei Kal o€ TTponyounevn MEAETN YE TTAPOUOIO apIBud acBevwv

pe NSCLC otadiou 1B, 1l kai l11A (223).
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Ta ammoteAéopatd pag £0ciEav OT1 n auénuévn ékppaon Tou BRCAL1 mRNA
ouoXeTioTnKe OeTIKA pe uwnAoTepn RR kal PFS aAAd oxi ye Tn mOS. Mia Tmio
TTPOOQATN MEAETN cuoxeTiCel TNV augnuévn ékepaon S BRCAL kal pe
augnuévn OS oe 377 aoBeveig otadiou IIIB kai IV TTou AduBavav Bepatreia pe
Baon Ttnv TAativn. lMMopoAa autd, Oev KATAYPAPETAI N OCUOXETION TNG
augnuévng ékepaonsg Tou BRCAL mRNA pe tnv OS avdAloya e 10 €id0g TNG
1" ypauung Bepatreiag  (TTAKAITAEEAN,  yepoitautivn, dooeTaléAn N
BivopeAuTrivn) (241). H mmpoyvwoTikn agia Tng ékepaong Tou BRCAL mRNA
oto PFS ATav OTATIOTIKWG ONUAVTIKA TO00 0¢ A0BeVEiG YE TTAOKWOEG OCO Kal
o€ 000eveig Pe PN-TTAAKWOEG KapKivwpa (EAeyxog aAAnAettidpaong P=0.61,
Mivakag 18). Ta augnuéva emitrteda Tou BRCAL1 mRNA ouoxetioTnkav
OTATIOTIKWG ONUAvTIKA Pe TV au¢non tou PFS oe aoBeveig 1Tou éAapav
Beparreia 1" ypauung ye DG, aAd Ox1 og autoug TTou éAaBav Beparreia pe
DC (éAeyxog aAAnAeTTidopaong, P=0.006, Mivakag 19). Ta atmmoteAéopata autd
OUPQWVOUV pE Ta TpéEXovTa dedopéva yia Tn SIAQOPETIKI TTPOYVWOTIKN agia
Tou BRCA1, kaBwg xaunAn ékepacn tou BRCA1 Tmpoodidel augnuévn
evaiobnoia otn oloTAarivn (221, 242-244) kal aviox o€ @ApPaKa EvavTl Twv
MIKPOOWANVIoKWY, 6TTwG N O0CETALEAN, VW N UWNAR €KQPach Tou OXETICETAI
ME avroxy oTn oloTAaTivn (222, 242, 243, 245) kai guaioBnoia oTn
dooetagéAn (244-246). EmmAéov, n umrepékppacn Tou BRCAL cuoxeTiCeTal
onuavtika pe v ékppaon Twv ERCC1 kai RRM1 o€ apkeTEG PEAETEG (223,
246-248), divovtag pia aAAn €€hynon yia tnv éAAeiwn cuoxétiong Tou BRCAT
ME TN OUVOAIKN €TTIRiWoN.

H augnuévn ékppaon tou BRCAL mRNA £xel ouoxemioTei ye augnuévo

KivOuvo UTToTpOTING 0 aoBeveic pe Tpwigo otddio NSCLC (oTtddio IB-1IB)
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(247), evw o ammAétuttog BRCA1 ptropei va TTpoBAEWel TNV avTatmokpion Twv
aoBevwyv pe NSCLC, Kupiwg pe TTAAKWOESG KapKivwua, TTou uttofdANovTal o€
xnueloBepartreia ye Baon tTnv AaTiva (249). Ta guprjuata Ba utropoucav va
egnyfoouv Tnv EAAEIYN CUOXETIONG METALU TNG ék@paonsg Tou BRCAL mRNA
KAl TNG avTATTOKPIONG TWV a0Bevwy OTo XNPEIoBepatreuTikd oxfjpa DC 1Tou
TapatnEnonke oe autr] TN MEAETN. lMapopoiwg, n ékepaon Tng BRCA1
TpwTeivng &ev ATAV €vag TTPOYVWOTIKOG TTapdyovtag yia aoBeveig pe
eyxeipioigo NSCLC 1rou uttoBARBnkav o€ Bepatreia pe DC w¢ VEOETTIKOUPIKA
Bepartreia (250). TEAog, N ENAelwn ocuoxETiong TnG ékepaong Tou BRCA1 pe
TNV OS TT0U TTAPATNPNONKE, €IOIKA O aoBeveig TTou EAaBav Bepartreia pe DG,
Ba utropouce va £€nynBei ev pépel atd 10 yeyovog 6T n xnueloBeparreia 2"
YPOUMNAG ME OIOTTAQTIVN €ival TTIO ATTOTEAEOUATIKI) O QOBEVEIC PE XAMNAR
ék@paon Tou BRCAL O1Twg £Xel ava@pepBei o€ TTpoyeveéoTEPN MEAETN (246).

H emidpaon 1N ékppaong Tou TXR1-TSP1 mRNA oTnv KUTTapOTOEIKOTNTA
Twv Tagavwyv givalr avegdptntn amd tov MDR @aivétuto (n 1Kavotnta Twv
KOPKIVIKWY KUTTAPWV VO EKKPIVOUV TagAveg MPEOW TNG augénong Twv
eCaptwpevwy atmd mv ATP yAUKOTTPWTEIVWV TNG KUTTAPIKAG MEUPRPAVNG)
(251) kaBwg n utrepékppaon Tou TXR1 dev emnpeddel TNV KUTTAPIKA
ouoowpeuon NS [*H] -onuaopévnc-TTakNITaEEANG OTa avBeKTIKG KUTTAPG Kal
Oev pelwvel TNV euaioBnoia oe GANoug TTapdyovTeg TTou £TTiIoNG aTTORAAAOVTAQI
atrd Ta KapKIvikd KUTTapa péow tou MDR (226). Etiong, ¢aiveral va eivai
ave¢dpTnTn a1md TO OXNUATIONO TNG TOUMTIOUAIVNG (METAAAGEEIC OTO yovidlo
TNG B-TOUUTTOUAIVNG TTOU UTTOPEI va OXeTiICoOVTal WE TIG BETEIC TTPOCOEONG TWV
TagavVWV OTOUG MIKPOOWANViokoug) (252-255), kaBwg TTo00TIKA BIOXNMIKNA

avAAuon O€ KUTTAPIKEG OEIPEG TTOU €ival AVOEKTIKEG OTIG TALAVEG €DEIGE TNV idIA
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OQUVAIKI) OTNV TOUUTTOUAIVN PE EKEIVN TWV YOVIKWY (EUaicONTWV) KUTTAPWYV KAl
Kauia augnon Twv I00POPPWY TWV HIKPOOWANVIOKWY TToU  ouviBwg
augavovTal OTn OXETICOMEVN ME TOUUTIOUAIVN avTioTaon oOTIG Tagaveg (226,
251).

NOyw NG EANAelPnG piog opddag eAéyxou, TTou Oegv UTTORBANBNKE o€
Bepartreia ye Tagaveg, OV YTTOPOUUE va eTIRERBAILLOOUUE OTI N €TTIdOPACN TNG
ékppaong Tou TSP1 nArav €dIkA yia TIG TAGAVEG Kal Ol €vag aTTAOG
TIPOYVWOTIKOG EIKTNG TNG ATTOKPIONG TWV a0BEVWY OTn XNUEIOBEpaTTEia. 2
TTOAAOUG TUTTOU KapKivou, N éKppacon Tou TSP1 oxeTiCeTal AvTIOTPOPWG UE TV
TTPOOBO TNG VOOOU eV €XEl avaPePBEl WG Evag avegdpTnTog TTPOYVWOTIKOG
0¢eikTnNG (256, 257). Qotdoo, meipduara cDNA microarrays, €Xouv d€igel OTI N
eTaywyn Tou TSP1 o€ KUTTAPIKEG OEIPEG TTAAKWOOUG KAPKIVWHPATOG KEPAANG
Kal TpaxniAou, OTIG OTToiEG XopnynoOnke S0CETALEAN, 0drynoe o€ augnon g
KuTTapoTogIkéTnTag (258). H TSP1 Bewpeital pia TTPOATTOTITWTIKN TTPWTEIVN
TTOU dpa PECW TNG EVEPYOTTOINONG TOU UTTOO0XEA TNG KUTTAPIKAG ETTIPAVEIAG
CDA47 (226). H eaywyn ¢ TSP1 €xer ammodeixOei 0TI odnyei o€ ammoTITwon
eCaptwpevn (259) kal un (260) amd kaotraoeg. EmmmAéov, To TSP1 €ival évag
IOXUPOG  avaoToAédG  TNG  QYYEIOYEVEONG KAl MEIWMEVA  ETTITTEDOQ
KukAo@opouvTtog TSP1 o€ oplopéva ouyyevh OTEAEXN TTOVTIKOU OXETICOVTAl PE
augnon Tou aplBuou TTPOdPOUWY EVOOBNAIOKWY KUTTAPWY OTNV KUKAOQOpIa
Kal evaiobnoia otnv avdamrtué¢n kapkivou (261). 2tov NSCLC, n peiwuévn
TPWTEIVIKA ékppaon Tou TSP1 €xel OUOXETIOTEI ME augnuévo aplBuo
MIKpoayyeiwv Kal duouevr TTpoyvwon (262). ATTé Tnv AAAN, N UTTEPEKPPAO
Tou TSP1 éxel emiong ouoxeTIOTEl PE TNV €MOETIKOTNTA KAl TNV auénuévn

QYYEIOYEVEDT OTOV KAPKiVO Tou Trveupova (263). Mpdo@atn peAETN €0€1EE OTI
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au¢nuéva etrireda Tou TSP1 otov opd acBevwv pe mpwtottadry NSCLC
OUOXETIOTNKE PE MEIWON TOu KIVOUVOU BavdaTtou. ZUyKeKpIYEva, yia kKaBe 10
Movadeg augnong Twv emTTEdWV Tou TSP1, o Kivduvog Bavdatou HeEIwONKE
Katd 85% (264).

Mapd 1O yeyovog OTI Ta ATTOTEAEOUATA TNG MEAETNG AUTNG TTPETTEI va
EPMUNVEUBOUV PE TTPOCOXN £CQITIOG TG AVAOPOWIKNAG PUONG TNG, PaiveTal OTI N
ékppaon Twv TXR1-TSP1 mRNA 6a ptropouce va XpnolgotroinBei wg
TTPOYVWOTIKOG OeikTNG yia aoBeveig pe NSCLC 10U éAafav XnueloBepaTreia pe
Bdaon tn dooetagéAn. 'HON n ékppaon Twv TXR1 / TSP1 aglohoyeital 0Tn
XNUEIOEUaIOBNOia oTIG TagAveS 0€ AANOUG TUTTOUG KAPKiVOU, OTTWG TOU PJaoTOU
(238) kal Twv woBNKwWv (265), 6TTOU 01 TAEAVEG XPNOIKOTTOIOUVTAI CUVABWG
oTnv Kabnuepivr) KAIVIKA TTpaén. MNpoogata &ekivnoav TTPooTrabeIES yia TNV
agloAdynon TG KAIVIKNG onupaciag Tng ékepaons Twv TXR1/TSP1 e

KaTtdAAnAa OXEDIOOMEVEG KAIVIKEG OOKIEG.
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Adenosine Triphosphate (Tpipwo@opikr adevoaivn)
RAD3-related protein

American Thoracic Society

Osimertinib

Bronchioloalveolar carcinoma (BpoyxokuyweAIBIKO KapKivwua)
B-cell ymphoma 2

Base Excision Repair

Bcl-2-like protein 11

base pairs (Celyn Bacewv)

proto-oncogene B-Raf

Breast cancer type 1 susceptibility protein
KiTpikd o&u

Cluster of differentiation 95

Cyclin-dependent Kinase Inhibitor protein
Cyclin-Dependent Kinase Inhibitor 2A
complementary DNA

Checkpoint 1,2

Conditional Independence

Carcinoma in situ

Complete Response

cAMP Response Element-Binding Protein
Teratocarcinoma-derived growth factor 1
Computed Tomography (agovikrj Toyoypa®ia)
threshold cycle

Cytotoxic T-lymphocyte-associated protein 4
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CTNM KAvikr} atadlotroinon

DAB 3,3'-Diaminobenzidine

DC Docetaxel / Cisplatin (dooeta&éAn / oioTrAarivn)

DG Docetaxel / Gemcitabine (doceTagéAn / yeuoitapTrivn)

DIPNECH Diffuse Idiqpathic Pulmonary'Neuroend'ocrine Cell Hyperplasia (S1érxuTn 1810TTABAG
TIVEUUOVIKA VEUPOEVOOKPIVIKF KUTTAPIKA UTTEPTTAQTIO)

DNA Deoxyribonucleic acid

dNTPs Deoxyribonucleotide triphosphates (Tpipwa@opikd 0eofupIBovoUKAEOTIOIN)

dsDNA double strand DNA

DTT Dithiothreitol

EBUS Endobronchial Ultrasound (evOoBpoyxIKOG UTTEPNX0G)

ECOG Eastern Cooperative Oncology Group

EDTA Ethylenediaminetetraacetic acid

EGF-CFC Epidermal Growth Factor-CFC

EGFR Epidermal Growth Factor Receptor

EML4 Echinoderm Microtubule-associated protein-like 4

EP300 Histone acetyltransferase p300

EPHA3 Ephrin type-A receptor 3

ERCC1 DNA Excision Repair protein ERCC-1

ERS European Respiratory Society

ESCC Esophageal Squamous Cell Carcinoma (Kapkivwua 0100QAayou €K TTAAKWOWYV KUTTAPpWV)

ESMO European Society of Medical Oncology

ETOH Ethanol

F-18 FDG Fludeoxyglucose F 18 Injection

FDA US Food and Drug Administration

FGFR1,2,3 Fibroblast Growth Factor Receptor 1,2,3

FNA Fine Needle Aspiration (Trapakévinan pe AeTTTr) BEAGVN)

GADDA45 Growth Arrest and DNA Damage

H,0, Ymrepo&eidlo Tou udpoydvou

HCC Hepatocellular Carcinoma (NmaToKuTTapIKd KapKiviwua)

HGF Hepatocyte Growth Factor

HR Hazard Ratio

HRc Homologous Recombination (opdAoyog avacuvduaouog)

HRP Horseradish Peroxidase

HSPG Heparan Sulfate Proteoglycan

HER2 Human Epidermal Growth Factor Receptor 2

IARC International Agency for Research on Cancer

IASLC International Association for the Study of Lung Cancer

IGF-1R Insulin-like Growth Factor 1 Receptor

lgG1 Immunoglobulin G1 (avoocoo@aipivn G1)



IGRT
IHC

IMRT-IGRT

KIT
KRAS
LCLC
LCNEC
LKB1
LOH
LPA
MAPK
MDR
MEK
MET
MIA
MLL
MMR
mOS
MRI
mRNA
MW
NCI
NER
NFkB
NHEJ
NKX 2-1
NS
NSCLC

NSCLC-NOS

NTKR
OR
ORR
PD
PD-1
PD-L1
PET
PFA
PFS
PI3K
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Image-guided Radiation Therapy (aTTeIKOVIOTIKG KaBodnyouuevn akTivoBepatreia)

Immunohistochemistry (avocoiotoxnueia)

Intensity Modulated Radiation Therapy with Image Guidance (akTivoBepaTreia

Slapop@oUuEVNG £viaong KaBodnyoUuevn aTrd eIKOVEG)
Proto-oncogene c-Kit
Kirsten Rat Sarcoma virus

Large-cell Lung Carcinoma (JeyaAOKUTTOPIKOG KAPKIVOG TOU TTVEUOVQ)

Large-cell Neuroendocrine Carcinoma (vEUpOEVOOKPIVIKO KAPKIVWHA €K JEYAAWY KUTTAPWY)

Liver Kinase B1

Loss of heterozygosity (amrwAcia eTepoluywTiag)

Lepidic Predominant Adenocarcinoma

Mitogen-activated Protein Kinase

Multidrug Resistance protein

Mitogen-activated protein kinase

Tyrosine-protein kinase Met

Minimally Invasive Adenocarcinoma (eAdxioTa dInBNTIKO adEVOKAPKIVWHQ)
Mixed-lineage Leukemia 1

Mismatch Repair

Median overal survival (uéon ouvoAikn emmiBiwon)

Magnetic Resonance Imaging (payvnTikij TOpoypa@ia)
messenger RNA

Microwave (¢poUpvoG UIKPOKUPUATWY)

National Cancer Institute

Nucleotide Excision Repair

Nuclear factor kappa-light-chain-enhancer of activated B cells
Non Homologous End Joining

NK2 homeobox 1 TTF-1

Non Significant (un oTATIOTIKWG GNUAVTIKO)

Non-small Cell Lung Cancer (un-pIKPOKUTTOPIKOG KAPKivOg Tou TTvelpova)
Non Small Cell Lung Cancer-Not Otherwise specified
Neurotrophic tyrosine kinase

Objective Response

Overall Response Rate

Progressive Disease

Programmed cell Death-1 receptor

Programmed Death-Ligand

Positron Emission Tomography (Topoypagia eKTTOUTIAG TTOdITPOViwY)
Population Attributable Fraction

Progression-free survival (eAeUBepo véoou diaaTnua)

Phosphoinositide 3-kinase
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PIK3CA Phosphatidylinositol-4,5-bisphosphate 3-kinase

PR Partial Response

PS Performance Status (kAIvikiy katdoTtaon)

pPTNM MaBoAoyoavartouiky oTadioTroinon

PTPRN2 Receptor-type Tyrosine-protein Phosphatase N2
RT-qPCR quantitative Real Time Polymerase Chain Reaction

RASGRP3 Ras guanyl-releasing protein 3

RB1 Retinoblastoma protein

RECIST Response Evaluation Criteria In Solid Tumors

RET RET proto-oncogene

rhG-CSF Granulocyte-colony Stimulating Factor

RNA Ribonucleic acid

ROS Reactive Oxygen Species (eAeUBepeg pifeg ofuydvou)

ROS1 Proto-oncogene tyrosine-protein kinase ROS

RR Response Rate (BaBudg avratmokpiong)

RRM1 Ribonucleoside-diphosphate Reductase large subunit

RT Room Temperature (Bepuokpaaia dwpuaTtiou)

rTNM 21adioTToinon yia Tnv emavévapén Bepatreiag

RT-PCR Reverse transcription Polymerase Chain Reaction

SBRT Stereotactic Body Radiation Therapy (0TEpEOTAKTIKA AKTIVOBEPATTEIO GWPATOG)
SCC Squamous Cell Carcinoma (kapkivwua €k TTAOKWOWY KUTTAPWYV)
SCLC Small Cell Lung Cancer (uIKpoKUTTapIKOG KAPKivVOG Tou TTveUuova )
SD Stable Disease

SEER Surveillance, Epidemiology and End Results Program

SGOT Serum Glutamic Oxaloacetic Transaminase

SGPT Serum Glutamate Pyruvate Transaminase

SRC Proto-oncogene tyrosine-protein kinase Src

SSBP2 Single-stranded DNA-binding protein 2

sSDNA single strand DNA

SVCO Superior Vena Cava Obstruction (cUvdpopo avw KoiAng @AERaG)
TBNA Transbronchial Needle Aspiration Technique (SiapoyxIkr TTapakévTnon pe BEAGvn)
TKI Tyrosine Kinase Inhibitor (avaoToAéag kivdong Tupoaivng)

TMB Tumor Mutation Burden (@opTio peTaAA&GEEWY TOu GyKOU)

TNF Tumor necrosis factor (TrapdyovTag vékpwaong OyKou)

TSP1 Thrombospondin 1 (BpoufooTtrovdivn 1)

TTF-1 Thyroid Transcription Factor 1

TXR1 Taxane-resistance protein 1

TXR1 Taxol Resistance gene 1

uicC Union for International Cancer Control

ULN Upper Limit of Normal
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Ultraviolet (utrepiwdng akTivoBoAia)

Video-assisted Thoracoscopic Surgery (uttoBon8oupevn pe Bivieo BwWPAKOCKOTTIKA
XEIPOUPYIKN)
Vascular Endothelial Growth Factor Receptor

White Blood Cells (AeukokUTTapa)
Zinc finger E-box-binding homeobox 1
EupwTraikni ‘Evwon

Hvwpéveg MNoAiteieg Apepikng
Kevtpikd Neupikd ZuoTnua

Kapkivog Tou MNveuuova

Maykéopiog Opyaviouog Yyeiag
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Correlation of BRCAI, TXRI and TSPl mRNA expression with
treatment outcome to docetaxel-based first-line chemotherapy
in patients with advanced/metastatic non-small-cell lung cancer

C Papadaki'*®, E Tsaroucha®®, L Kaklamanis®, E Lagoudaki’, M Trypaki', K Tryfonidis"®, D Mavroudis'?®,

E Stathopoulos®, V Georgoulias'® and ] Souglakos™"*®

'Laboratory of Tumor Cell Biology, School of Medicine, University of Crete, Heraklion, Crete, Greece; “8th Department of Pulmonary Diseases, ‘Sotiria’
General Hospital, Athens, Greece; *Department of Pathology, Onassis Center for Cardiovascular Diseases, Athens, Greece; *Department of Pathology,

University General Hospital of Heraklion, Crete, Greece; *Department of Medical Oncology, University General Hospital of Heraklion, Voutes and
Stavrakia, PO BOX 1352, Heraklion, Crete, Greece

BACKGROUND: We explored the predictive significance of BRCA|, TXRI and TSP expression in non-small-cell lung cancer (NSCLC)
patients treated with docetaxel in association with cisplatin or gemcitabine.

METHODS: To analyse BRCAI, TXR| and TSPI mRNA expression from microdissected primary tumours of |31 patients with stage IlIB
(wet) and IV NSCLC, RT—gPCR was used.

RESULTS: The mRNA levels of TXRI/TSPI were inversely correlated (Spearman’s test: —0.37; P=0.001). Low TXRI mRNA levels
were associated with higher response rate (RR; P=0.018), longer median progression-free survival (PFS; P=0.029) and median
overall survival (mOS P =0.003), whereas high TSP| expression was correlated with higher RR (P=0.035), longer PFS (P<0.001)
and mOS (P<0.001). Higher BRCAI mRNA expression was associated with higher RR (P =0.028) and increased PFS (P=0.021),
but not mOS (P=0.4). Multivariate analysis demonstrated that low TXRI/high TSP| expression was an independent factor
for increased PFS (HR 0.49; 95% Cl 0.32-0.76; P<0.001) and mOS (HR 0.37; 95% Cl 0.2-0.58; P<0.001), whereas high BRCA |
expression was correlated with increased PFS (HR 0.53; 95% Cl 0.37-0.78; P=0.001).

CONCLUSIONS: These data indicate that TXRI/TSPI and BRCA| expression could be used for the prediction of taxanes' resistance in
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the treatment of NSCLC.
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Non-small-cell lung cancer (NSCLC) is the most common visceral
malignancy worldwide for both sexes, accounting for ~ 1.0 million
cancer deaths per year (Jemal et al, 2009). Several drugs are used
for disease control but the combinations of cisplatin with taxanes,
vinorelbine and gemcitabine, have been established as the new
standards of care. Treatment of patients with advanced/metastatic
NSCLC with regimens combining platinum compounds and
taxanes have extended the median survival time to 8-11 months
and the 1-year survival rate to 30-40% (Georgoulias et al, 2001;
Schiller et al, 2002).

There is a growing body of evidence regarding the genetic
factors that could predict response to chemotherapy in NSCLC.
The BRCAI has emerged as one of the most appealing genetic
markers for the customisation of chemotherapy in NSCLC. It has
multiple roles not only in DNA damage repair but also in cell cycle
regulation, transcriptional control, ubiquitination and apoptosis
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(Georgoulias et al, 2001; Mullan et al, 2001; Kennedy et al, 2002),
and it may be a regulator of mitotic spindle assembly as it
colocalises to the microtubules of the mitotic spindle and to the
centromeres (Lotti et al, 2002). Decreased BRCAI mRNA
expression in a breast cancer cell line led to a greater sensitivity
to cisplatin and etoposide and to a greater resistance to the
microtubule-interfering agents paclitaxel and vincristine (Lafarge
et al, 2001). Reconstitution of wild-type BRCAI into BRCAI-
negative HCC1937 breast cancer cells resulted in a 20-fold increase
in cisplatin resistance and, in contrast, a 1000- to 10000-fold
increase in sensitivity to paclitaxel and vinorelbine (Quinn et al,
2003). This differential modulating effect of BRCAI mRNA
expression was also observed in tumour cells isolated from
malignant effusions of NSCLC or gastric cancer patients (Wang
et al, 2008), as well as in patients with ovarian cancer (Quinn et al,
2007), where high BRCAI mRNA levels correlated negatively
with cisplatin sensitivity and positively with docetaxel sensitivity.
The value of the BRCAI as a predictive marker for the treatment
customisation in NSCLC has, also, been investigated in
several retrospective studies (Taron et al, 2004; Boukovinas et al,
2008) and in one prospective trial (Boukovinas et al, 2008;
Rosell et al, 2009).
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Another mechanism of taxane resistance, which has been
recently described, suggests that overexpression of a previously
unknown gene, the taxol resistance gene 1 (TXRI) or proline rich
13 (PRR13), prevents apoptosis in a human prostate cancer cell
line (Lih et al, 2006). This effect was mediated by the down-
regulation of the antiangiogenic and proapoptotic glycoprotein
thrombospondin 1 (TSPI1). Moreover, the sensitivity of cells in
taxanes was increased by either inactivation of TXR1 using siRNA
or by activating signalling through the integrin-associated protein
(CD47 receptor) (Lih et al, 2006). A retrospective study conducted,
from our group in 96 adenocarcinoma NSCLC patients treated
with docetaxel - gemcitabine, provided evidence for in vivo
relevance of this model. Our results confirmed the in vitro
evidence that overexpression of TXR1 was significantly correlated
with downregulation of TSPI expression (P<0.0001), and the
expression of both genes was significantly correlated with
treatment outcome (Papadaki et al, 2009).

Based on these data we decided to conduct a retrospective study
in order to investigate the predictive significance of BRCAI and
TXRI1-TSPI mRNA expression in NSCLC patients treated with
docetaxel-based doublets. The main goal of the study was to
validate, in an independent patients’ cohort, the predictive
significance of TXRI1-TSPI expression in different histologies of
NSCLC and across with chemotherapy regimens combining
docetaxel with platinum compounds (DC) or gemcitabine (DG).

PATIENTS AND METHODS
Patients

A total of 131 consecutive patients with histologically confirmed
stage IIIB (with pleural effusion) and IV NSCLC and available
tumour material for molecular analysis, who were treated with
docetaxel -gemcitabine or docetaxel -cisplatin regimens as first-
line treatment, at the University Hospital of Heraklion (Crete,
Greece) between January 2003 and December 2007 were enroled.
The above group of patients represents an independent patients’
cohort (consecutive patients, not overlapping cases with those of
the previous report) and was used as a confirmatory group
(patients with different histologies and different taxanes regimens)
in order to validate the results reported previously (Boukovinas
et al, 2008; Papadaki et al, 2009). The study has been approved by
the institutional ethics committee and all patients gave their
informed consent for the use of the tissue material for translational
research.

Specimens’ characteristics and assay methods

In order to ensure the validity of the specimen and select the most
appropriate area for microdissection, all paraffin-embedded
tumours were reviewed by two independent pathologists (EL and
ES). Serial sections of 5um thickness were prepared and then
stained with nuclear Fast Red (Sigma-Aldrich, St Louis, MO, USA).
Cancer cells were procured using an Eppendorf piezoelectric
microdissector (Eppendorf, Hamburg, Germany) (Harsch et al,
2001).

The pellet of microdissected cells was subsequently submitted
for RNA extraction with Trizol LS (Invitrogen, Carlsbad, CA,
USA), and the SuperScript III Reverse Transcriptase (Invitrogen)
was used to prepare cDNA from 50 ng of total RNA for each gene
as previously described (Papadaki et al, 2009). The quality of the
extracted RNA was evaluated with amplification of ff-actin before
RT-qPCR. Only samples with cycle quantification (Cq) <30 were
considered suitable for further analysis based on the validation
experiments for the performance of the set of primers and probes
(Supplementary Figure 1a and b). The primers and probe sets were
designed using Primer Express 2.0 Software (AB, Foster City, CA,
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USA). All primers and probes sequence were previously reported
(Boukovinas et al, 2008; Papadaki et al, 2009). Relative cDNA
quantification for BRCAI, TXR1, TSP1 and f-actin as an internal
reference gene was done using the ABI Prism 7900HT Sequence
Detection System (AB) (Supplementary Figures 2a-d).

Relative gene expression quantification was performed accord-
ing to the comparative Ct method using f-actin as an endogenous
control and commercial RNA controls (mRNA from lung and liver;
Stratagene, La Jolla, CA, USA) as calibrators. In addition, RNA
extracted from FFPE lung tissue of a normal individual (who was
operated after an accident) was used as internal standard during
the whole experiment. Final results were determined as follows:
2~ (ACt sample=ACt calibrator) -y here AC, values of the calibrator
and sample were determined by subtracting the C; value of the
target gene from the value of the reference gene. In all experiments,
only triplicates with s.d. of the Ct value <0.25 were accepted,
according to the manufacturer suggestions (AB 7900 and SDS 2.3
User guide; AB). In addition, genomic DNA contamination of each
sample has been excluded by non-reverse transcription of RNA.

Study design and statistics

This study was a retrospective analysis aiming to explore the
predictive significance of BRCAI, TXRI and TSPI mRNA
expression in patients with NSCLC treated with front-line DG or
DC regimen, in an independent, confirmatory group of patients.
All appropriate specimens of the primary tumour with > 100 cells
per section were included in the analysis. Objective responses were
recorded according to the RECIST criteria (Therasse et al, 2000).
All efficacy results were assessed on an intention-to-treat basis.
Median progression-free survival (PFS) was measured from the
date of first-line therapy initiation to the first radiographic
documentation of disease progression or death and median overall
survival (mOS) was calculated from the date of diagnosis of
metastatic disease to death from any cause. Quantitative PCR
analyses yielded values that were expressed as ratios between two
absolute measurements (gene of interest: internal reference gene).
Cutoff points were calculated according to the median value for the
mRNA expression of each gene (Rosell et al, 2003; Taron et al,
2004). Samples with mRNA expression above or equal to the
median were considered as samples with high expression, whereas
those with value below the median as samples with low expression.
All laboratory analyses were performed blinded to the clinical data.

Associations between treatment response and mRNA expression
or baseline characteristics were assessed using Fisher’s exact test
for dichotomous variables or logistic regression for continuous
variables. Kaplan-Meier curves were used to describe the
proportion of subjects who remained free of events over the
follow-up period. Associations between prognostic factors and PFS
or OS were examined using Cox proportional hazards regression
models; we report hazard ratio (HR) estimates and their 95%
confidence intervals (CIs).

Cox regression models with interaction terms were used to
assess whether mRNA expression effects varied across treatment
subgroups. For each gene mRNA expression, two hypotheses were
tested: (1) whether effect on first-line PFS and mOS varied
according to regimen (DG or DC); and (2) whether the effect on
first-line PFS and mOS varied according to tumour histology
(squamous or non-squamous). All reported P-values were two
sided and not adjusted for multiple testing.

RESULTS

Patients’ characteristics

Clinical data and representative samples from the primary
tumours were collected from 131 consecutive patients treated with

British Journal of Cancer (201 1) 104(2), 316—-323
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docetaxel-containing doublets in our centre. Successful amplifica-
tion of both genes was achieved in all 131 specimens. Patient
characteristics were all typical for NSCLC and are summarised in
Table 1a.

In an intention-to-treat analysis, complete response (CR) was
observed in 2 (2%) and partial response (PR) in 38 (28%) patients
(overall response rate (RR) 30%; 95% CI 24.3-39.2%). After a
median follow-up period of 9.7 months (range 1.3-84.5), the

Table la Patients' characteristics

Patients treated with DG or DC

Number %

Gender

Male 106 88

Female 25 12
Age (years)

Median 60

Range 37-78
Performance status (ECOG)

0 67 51

| 52 40

2 12 9
Stage

lIB (wet) 35 27

\% 96 73
Histology

Adenocarcinoma 68 52

Squamous 56 43

Other 7 5
Regimen

Docetaxel cisplatin 64 49

Docetaxel Gemcitabine 67 51
Response rate (CR+PR) 40 30
PFS (months, 95% Cl) 42 (27-5.7)
Median OS (months, 95% Cl) 1.1 (9.7—-14.6)

Abbreviations: CR=complete response; PR = partial response; PFS = progression-
free survival, OS=overall survival, Cl=-confidence interval; ECOG = Eastern
Cooperative Oncology Group; DG = docetaxel and gemcitabine; DC = docetaxel
and cisplatin.

Table Ib BRCA/, TXRI and TSPI tumoural mRNA expression

177

median PFS was 4.2 months (95% CI 2.7-5.7) and the median OS
was 11.1 months (95% CI 9.7 -14.6).

Genes’ mRNA expression levels and response to treatment

The median mRNA expression levels were 4.28 (range 0.86-42.45)
for BRCA1, 1.21 (range 0.02-7.8) for TXRI and 0.24 (range 0.02-1.87)
for TSP1. There was no correlation between age, gender,
performance status or stage of disease and BRCAI, TXRI or
TSP1 mRNA levels (all P-values >0.05). In comparison with
non-squamous tumours (median 3.62; P=0.001), BRCAI was
significantly higher in squamous tumours (median 8.1),whereas
TXR1 and TSPI expression was almost identical between the two
histology groups (Table 1b) and in the same range with those
reported for the previous patients’ cohort (Papadaki et al, 2009).
Furthermore, we observed the same inverse correlation between
TXR1 and TSPI mRNA expression (Spearman’s test —0.37;
P=0.001). For the BRCAI, as the expression values were
significantly higher in squamous cell carcinomas in comparison
with the adenocarcinomas (P=0.001), the cutoff values were
calculated according to median expression levels in each group of
squamous and non-squamous histology. Using these cutoff values,
low (below the median) tumoural BRCA1 expression was observed
in 28 (50%) squamous and 38 (50%) non-squamous specimens,
whereas high (above or equal to the median) in 28 (50%) and
37 (50%) patients with squamous and non-squamous tumours,
respectively.

BRCA1, TXR1, and TSPI expression levels and
treatment outcome

Table 2 summarises the treatment outcomes according to BRCA1,
TXRI and TSPI mRNA expression. Patients with high BRCAI
mRNA expression had increased PFS (6.0 vs 3.0 months; P=0.021;
Figure 1A) and RR (42 vs 20%; P = 0.028) in comparison with those
with low BRCAI mRNA levels. Conversely, there was no difference
in terms of OS according to the BRCAI mRNA expression
(10.5 vs 11.2 months; P=0.4; Figure 2A). Patients with low TXR1
expression experienced a longer PFS (5.5 vs 3.0 months; P=0.029;
Figure 1B), OS (19.1 vs 10.0 months; P =0.003; Figure 2B) and RR
(45 vs 18%, P=0.018) when compared with patients whose
tumours had high TXR1 mRNA expression. In addition, patients
with high TSPI expression presented longer PFS (6.1 vs 2.6
months; P<0.001; Figure 1C), OS (25.1 vs 8.4 months; P<0.001;
Figure 2C) and RR (41 vs 22%; P=0.035) when compared with
patients with low TSPI mRNA expression.

All patients Squamous Non-squamous P-value®
No. of patients (%) I31 (100) 56 (43) 75 (52)
BRCA|
Expression value, median (range) 4.28 (0.86-4245) 8.1 (1.73-42.45) 3.62 (0.72-39.31) 0.001
High expression 65 (50) 28 (50) 37 (50)
Low expression 66 (50) 28 (50) 38 (50)
TXRI
Expression value, median (range) 1.2] (0.02-7.8) 1.19 (0.02-6.7) .21 (0.12-7.8) 092
High expression 65 (50) 28(50) 36 (50)
Low expression 66 (50) 28(50) 38 (50)
TSPI
Expression value, median (range) 0.24 (0.02-1.87) 0.23 (0.02-1.54) 0.24 (0.02-1.87) 1.0
High expression 65 (50) 28 (50) 36 (50)
Low expression 66 (50) 28 (50) 38 (50)

Abbreviations: BRCA | = breast cancer | gene; TSP| = thrombospondin [; TXR| = taxol resistance gene |. *Mann—Whitney U-test, P-value.
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Table 2 Tumoural expression of BRCAI, TXR | and TSP/ mRNA and treatment efficacy

PFS (months) OS (months) RR, N (%)

Genes No. of patients Median (95% CI) P-value® Median (95% CI) P-value® CR+PR (%) SD+PD(%) P-value
BRCA[ low 66 (50) 30 (23-37) 0.021 10.5 (6.2—14.8) 04 20 80 0.028
BRCA| high 65 (50) 6.0 (3.5-85) 1.2 (7.2-15.3) 42 58

TXR! low 66 (50) 55 (2.1-89) 0.029 19.1 (104-27.9) 0.003 45 55 0018
TXRI high 65 (50) 30 (1.8-4.0) 10.0 (7.4-12.7) 18 82

TSP low 66 (50) 26 (20-33) <0.00! 84 (5.2-11.6) <0.001 22 78 0.035
TSP high 65 (50) 6.1 (44-77) 25.1 (11.1-39.2) 41 59

Abbreviations: BRCA| =breast cancer | gene; CR=complete response; RR =response rate; PR = partial response; PFS = progression-free survival; OS =overall survival;
Cl = confidence interval; SD = stable disease; PD = progressive disease; TSP | = thrombospondin |; TXR| = taxol resistance gene |. *Log-rank P-value.
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Figure | Progression-free survival (PFS) according to BRCA| (A), TXRI

Genes’ mRNA expression and treatment outcome
according to histological subtype and first-line
regimen used

The correlation between high BRCAI mRNA expression and
increased PFS was significant for both patients with squamous and
non-squamous histology (interaction test P=0.61), whereas no
significant correlation with mOS was found for either histological
subtype (interaction test P=0.97; Table 3A). Similarly, the
correlation between high TXRI mRNA expression and decreased
PFS (interaction test P=0.21) and mOS (interaction test P =0.19)
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(B) and TSPI (€) mRNA expression.

was comparable (Table 3A). Finally, high TSP1 mRNA expression
retained its predictive significance for increased PFS (interaction
test P=0.34) and mOS (interaction test P=1.0) among patients
with squamous and non-squamous histology (Table 3A).
Likewise, the correlation between high TXR1 mRNA expression
and decreased PFS (interaction test P=0.56) and mOS (interaction
test P=0.38) was observed for patients receiving either DG or DC
regimens (Table 3B). Moreover, PFS (interaction test P=0.48) and
mOS (interaction test P=0.93) were significantly correlated with
TSP1 mRNA expression in either DG or DC treatment regimens
(Table 3B). In contrast, high BRCAI mRNA expression was
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significantly correlated with increased PFS only in patients treated
with DG regimen but not in those treated with DC (interaction test
P=0.006); on the contrary, no such significant association with
mOS was observed in either treatment group (interaction test
P=0.61; Table 3B). In addition, 42 (63%) patients treated with
first-line DG received second-line treatment with a cisplatin-based
combination; BRCAI mRNA expression was significantly corre-
lated with PFS (5.7 vs 2.2 months for patients with low and high
mRNA expression; P=0.01) in this subgroup of patients.

Univariate and multivariate analyses

Univariate analysis demonstrated that high TXRI (P=0.002)
mRNA expression and stage IV (P = 0.02) as diagnosis factors were
significantly associated with decreased PFS, whereas high TSPI
(P<0.001) and BRCA1 (P=0.02) mRNA expression were asso-
ciated with increased PFS. In addition, performance status of 2
(P=0.04), high TXR1I (P=0.003) and low TSPI (P<0.001) mRNA
expression were significantly associated with decreased OS
(Table 4A). Cox proportional hazard analysis revealed that the
combined expression of TXRI and TSPI (low TXRI/high TSPI
expression) (HR 0.49; 95% CI 0.32-0.76; P<0.001) and BRCAI
(HR 0.53; 95% CI 0.37-0.78; P=0.001) expression emerged as
independent factors associated with increased PFS (Table 4B).
Moreover, performance status (2 vs 0-1; HR 1.92; 95% CI 1.02-
3.60; P=0.04) and TXRI and TSP1 (low TXRI/high TSPI
expression; HR 0.37; 95% CI 0.23-0.58; P<0.001) were indepen-
dent prognostic factors for OS (Table 4b).

British Journal of Cancer (201 1) 104(2), 316—323

DISCUSSION

Downregulation of TSPI through TXRI overexpression has
been proposed as a novel mechanism that modulates the
cellular cytotoxicity of taxanes in vitro (Lih et al, 2006);
indeed, in a previous report we have confirmed the clinical
relevance of this mechanism in a group of patients with
lung adenocarcinomas treated with a chemotherapy regimen
combining docetaxel and gemcitabine (Papadaki et al, 2009).
In this we evaluated the predictive significance of TXRI1
overexpression/TSP1 downregulation, together with BRCAI mRNA
expression, in samples from patients with all histologies of NSCLC
treated with either docetaxel/gemcitabine or docetaxel/cisplatin
combinations.

We observed that the median expression values of TXRI and
TSP1 were almost identical between squamous and non-squamous
carcinomas (P-value=0.92 and 1.0, respectively) and we
confirmed that overexpression of TXRI was significantly
correlated with downregulation of TSPI expression (P=0.001).
In addition, multivariate analysis revealed that the favourable
genotype (low TXRI/high TSPI expression) was an independent
prognostic factor for increased PFS and survival, and was
associated with a 51 and 63% reduction of the risk for progression
or death, respectively. It is interesting to note that the predictive
value of TXR1 and TSPI expression for PFS and median OS was
retained irrespectively of the tumour histology. All these results are
in agreement with the published in vitro and in vivo data regarding
the role of TXRI - TSP1 expression in taxanes’ resistance (Lih ef al,
2006; Papadaki et al, 2009).
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Table 3 Correlation of tumoural expression of BRCA[, TXR/ and TSP mRNA and treatment efficacy (a) in different histological subtypes and (b) across
taxane-based regimens

PFS (months) OS (months)

No. of Median Log-rank Interaction Median Log-rank Interaction
Genes patients (95% CI) P-value P-value (95% CI) P -value P-value
)
Histology
Squamous BRCAI low 28 (50) 40 (1.5-7.6) 0.047 061 1.3 (55-17.2) 099 097
BRCAI high 28 (50) 74 (47-10.1) 9.8 (4.8-17.0)
Non-squamous BRCA! low 38 (51) 38 (21-5.5) 0.041 11.2 (83-16.1) 091
BRCAI high 37 (49) 72 (43-9.1) 1.1 (88—15.6)
Squamous TXRI low 28 (50) 7.1 (34-9.7) 0.038 0.21 164 (10.9-19.5) 0.022 0.19
TXRI high 28 (50) 42 (1.6-7.8) 83 (26-121)
Non-squamous TXRI low 38 (51) 64 (3.8-9.6) 0.027 232 (102-38.1) 0.007
TXRI high 37 (49) 33 (1.9-36) 87 (52-123)
Squamous TSP low 28 (50) 36 (14-7.3) 0.019 0.34 9.0 (4.6-135) 0.001 1.0
TSP high 28 (50) 6.1 (3.8-10.6) 252 (10.2-47.8)
Non-squamous TSP low 38 (51) 23 (2.1-25) 0.001 79 (3.0-127) 0.001
TSPI high 37 (49) 63 (32-103) 232 (104-41.8)
®
Regimen
Docetaxel—gemcitabine BRCAI low 34 (51) 35 (2.1-48) 0013 0.006 1.1 (6.8—15.5) 0.458 0613
BRCA/I high 33 (49) 6.2 (4.1-85) 102 (39-17.6)
Docitaxel—cisplatin BRCAI low 32 (50) 6.8 (3.7-10.0) 0.874 11.2 (83-16.1) 0912
BRCAI high 32 (50) 6.1 (45-7.7) 1.1 (8.8—15.6)
Docetaxel —gemcitabine TXRI low 34 (51) 72 (49-9.7) 0.024 0.56 15.8 (8.2-25.9) 0013 0.387
TXRI high 33 (49) 33 (2.1-44) 85 (4.1-12.8)
Docitaxel —cisplatin TXRI low 32 (50) 74 (42-103) 0.032 232 (102-38.1) 0.007
TXRI high 32 (50) 37 (14-52) 87 (39-123)
Docetaxel—gemcitabine TSPI low 34 (51) 34 (2.1-48) 0.007 048 75 (54-114) 0.006 0931
TSPI high 33 (49) 6.8(4.6-9.7) 26.7 (10.9-43.6)
Docitaxel—cisplatin TSP low 32 (50) 44 (1.6-8.1) 0.002 21 (54-127) 0.002
TSPI high 32 (50) 76 (43-128) 364 (16.7-50.1)

Abbreviations: BRCA | = breast cancer | gene; PFS = progression-free survival; OS = overall survival; Cl = confidence interval; TSP| = thrombospondin |; TXR| = taxol resistance gene |.

Table 4A  Univariate analysis for PFS and OS

Table 4B Multivariate analysis for time to tumour progression and OS

HR 95% CI P-value HR 95% ClI P-value
PFS PFS
BRCA| expression (high vs low) 0.65 0.45-0.94 0.02 Stage (IV vs llIB) 1.41 094-1.66 0.09
TXRI expression (high vs low) 1.61 1.17-2.43 0.002 BRCA! expression (high vs low) 0.53 0.37-0.78 0.001
TSP expression (high vs low) 0.49 0.34-0.72 <0.001 TXRI—TSP| expression 0.49 0.32-0.76 <0.001
TXRI —TSP| expression 0.60 0.39-0.90 0.01 (TXR! low/TSPI high vs others)
(TXRI low/TSP! high vs others)
PS (2 vs 0—1) |.66 0.89-3.10 0.13 0S
Age (>70 years vs <70 years) 1.17 0.77—-1.84 0.48 Stage (IV vs IlIf) 1.42 092-2.74 02
Gender (male vs female) 1.30 0.72-2.33 0.38 TXRI—TSPI expression 0.37 0.23-0.58 <0.001
Stage (IV vs IlIf) 1.90 1.15-2.58 0.02 (TXR! low/TSP! high vs others)
PS (0—1vs 2) 1.92 1.02-3.60 0.04
oS
BRCA! expression (high vs low) 1.02 0.69—1.50 093 Abbreviations: BRCA| =breast cancer | gene; PFS=progression-free survival;
TXRI expression (high vs low) 1.83 1.23-2.73 0.003 PS = performance status; OS = overall survival; Cl = confidence interval; HR = hazard
TSP| expression (high vs low) 0.34 0.22-0.53 <0.001 ratio; TSP/ = thrombospondin [; TXR| = taxol resistance gene |. Values shown in bold
TXRI —TSP| expression 0.38 0.24-0.62 <0.001 are statistically significant.
(TXRI low/TSP1 high vs others)
PS 2vs 0-1) 1.92 1.02-3.58 0.04
égecfzo Ylear s :5 <|7§) years) :g 8;‘;%2; 8?; Overexpression of BRCAI was significantly correlated with higher
ender (male vs female ; .77-3. ; : P :
Stage (V vs lI) 73 1.03-2.24 0.04 RR and PFS but not with mOS. The predictive value of BRCAI in

Abbreviations: BRCA| =breast cancer | gene; PFS=progression-free survival;
PS = performance status; OS = overall survival; Cl = confidence interval; HR = hazard
ratio; TSP ! = thrombospondin |; TXR| = taxol resistance gene |. Values shown in bold
are statistically significant.

In contrast, median BRCAI expression was significantly

different in squamous and non-squamous tumours (P=0.001),
as has been previously reported (Rosell et al, 2007).

© 201 | Cancer Research UK

PFS remained significant in both squamous and non-squamous
groups (interaction test P=0.61). On the contrary, overexpression
of BRCAI was significantly correlated with increased PFS in
patients treated with DG but not in those treated with DC regimen
(interaction test P=0.006). These results are in agreement with the
current evidence for the differential predictive value of BRCAI, as
low BRCAI expression confers increased sensitivity to cisplatin
(Husain et al, 1998; Lafarge et al, 2001; Quinn et al, 2003, 2007)
and resistance to antimicrotubule drugs such as docetaxel (Quinn
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et al, 2007), whereas high BRCA1 expression leads to resistance to
cisplatin (Husain et al, 1998; Lafarge et al, 2001; Taron et al, 2004;
Rosell et al, 2009) and sensitivity to docetaxel (Quinn et al, 2007;
Boukovinas et al, 2008; Rosell et al, 2009). In addition, BRCAI
overexpression is significantly correlated with those of ERCCI and
RRM]1 in several studies (Rosell et al, 2007; Boukovinas et al, 2008;
Wang et al, 2008; Bartolucci et al, 2009), providing another
explanation for the lack of association of BRCA1 with OS.

High BRCAI mRNA expression has been associated with
increased risk of relapse in patients with early (stage IB-IIB)
NSCLC (Bartolucci et al, 2009), whereas BRCA1 haplotype could
predict the outcome of NSCLC cancer patients treated with
platinum-based chemotherapy, especially of those with squamous
cell histology (Kim et al, 2008); these findings could explain the
lack of significant association between BRCA1 expression and
efficacy of the DC regimen observed in this study. Similarly,
BRCAL1 protein expression was not a predictive factor for response
to treatment in patient with operable NSCLC treated with DC in
the neoadjuvant setting (Kang et al, 2010). Finally, the poor
correlation of BRCAI with OS, especially in patients treated with
DG, could be partially explained by the fact that second-line
cisplatin chemotherapy is more effective in patients with low
BRCA1 expression as has been previously reported (Boukovinas
et al, 2008), as was the case in the present study.

The effect of TXRI-TSPI mRNA expression on taxanes’
cytotoxicity is independent of MDR phenotype (the ability of
tumour cells to efflux taxanes through the upregulation of the
ATP-dependent cell membrane glycoproteins) (Gottesman and
Ling, 2006), as the overexpression of TXRI did not affect the
cellular accumulation of [3H]-labelled-paclitaxel in the resistant
cells and did not reduce the sensitivity to other agents that are also
expelled from tumour cells by the MDR (Lih et al, 2006). Also, it
seems to be independent from tubulin formation (the mutations of
the f-tubulin gene that may interfere with the taxane-binding sites
to microtubules) (Giannakakou et al, 1997, 2000a,b; Kavallaris
et al, 1997), as quantitative biochemical analysis of cell lines
resistant to taxanes has shown the same tubulin dynamics as that
of the parental (sensitive) cells and no increase in microtubules’
isoforms that are commonly upregulated in tubulin-related
resistance to taxanes (Gottesman and Ling, 2006; Lih et al, 2006).

Owing to the lack of a non-taxane-treated control group in our
study, we cannot confirm that the effect of TSPI expression was
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taxane specific and not a simple predictive marker for response
to chemotherapy. In many human cancers, TSPI expression is
inversely correlated with progression, and it was also found to be
an independent prognostic indicator (Neal et al, 2006; Guerrero
et al, 2008). However, using cDNA microarrays, it has been
previously shown that the induction of TSPI in docetaxel-treated
head and neck squamous cell carcinoma cell lines increased
cytotoxicity (Yoo et al, 2002). The TSP1 is considered a
proapoptotic protein through the activation of CD47 cell surface
receptor (Lih et al, 2006), which has previously been shown to
result in not only caspase-independent (Mateo et al, 1999) but also
caspase-dependent apoptosis (Manna et al, 2005). In addition,
TSP1 is a strong inhibitor of angiogenesis and decreased levels of
circulating TSP1 in certain inbred mouse strains are correlated
with increased circulating endothelial precursors and susceptibility
to cancers (Shaked et al, 2005). In NSCLC, reduced protein
expression of TSP1 has been associated with increased micro-
vessels count and unfavourable prognosis (Yamaguchi et al, 2002).
On the other hand, overexpression of TSP1 has also been
associated with aggressiveness and increased angiogenesis in lung
cancer (Ioachim et al, 2006).

Despite the fact that the results of this study should be
interpreted with caution because of the retrospective nature of
the study, it seems that the TXR1-TSP1 mRNA expression could
be used as predictive markers for patients with NSCLC treated with
docetaxel-based chemotherapy. The next step should be the
evaluation of the significance of TXRI/TSPI expression in taxanes’
chemosensitivity in other tumour types such as breast and ovarian
cancer, where taxanes are commonly used in the daily clinical
practice. If this will be the case, the clinical relevance of the TXR1/
TSP1 expression should be further validated in prospective
adequately designed clinical trials.
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Abstract

Background: SOX17 belongs to the high-mobility group-
box transcription factor superfamily and down-regulates
the Wnt pathway. The aim of our study was to evaluate the
prognostic significance of SOX17 promoter methylation in
circulating tumor DNA (ctDNA) in plasma of non-small
cell lung cancer (NSCLC) patients.

Methods: We examined the methylation status of SOX17
promoter in 57 operable NSCLC primary tumors and
paired adjacent non-cancerous tissues and in ctDNA iso-
lated from 48 corresponding plasma samples as well as
in plasma from 74 patients with advanced NSCLC and
49 healthy individuals. SOX17 promoter methylation was
examined by Methylation Specific PCR (MSP).

Results: In operable NSCLC, SOX17 promoter was fully
methylated in primary tumors (57/57, 100%), and in cor-
responding ctDNA (27/48, 56.2%) while it was detected in
only 1/49 (2.0%) healthy individuals. In advanced NSCLC,
SOX17 promoter was methylated in ctDNA in 27/74 (36.4%)
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patients and OS was significantly different in favor of
patients with non-methylated SOX17 promoter (p=0.012).
Multivariate analysis revealed that SOX17 promoter meth-
ylation in ctDNA was an independent prognostic factor
associated with OS in patients with advanced but not
operable NSCLC.

Conclusions: Our results show that SOX17 promoter is
highly methylated in primary tumors and in correspond-
ing plasma samples both in operable and advanced
NSCLC. In the advanced setting, SOX17 promoter meth-
ylation in plasma ctDNA has a statistical significant influ-
ence on NSCLC patient’s survival time. Detection of SOX17
promoter methylation in plasma provides prognostic
information and merits to be further evaluated as a cir-
culating tumor biomarker in patients with operable and
advanced NSCLC.

Keywords: cell free DNA; circulating tumor DNA; DNA
methylation; methylation specific PCR; non-small cell
lung cancer; prognostic significance; SOX17.

Introduction

Lung cancer is the leading cause of cancer-related deaths
world-wide and despite advantages in the prevention,
detection and treatment, the overall 5-year survival rate
remains approximately 15% [1, 2]. The TNM staging system
for lung cancer is often unable to accurately determine
the prognosis for each patient, so the discovery of novel
tumor prognostic biomarkers is of major importance since
recurrence is not uncommon even in surgically resected
early-stage disease [3, 4].

Genetic and epigenetic changes represent the main
pathways resulting to non-small cell lung cancer (NSCLC)
tumorigenesis. Deeper understanding of NSCLC biology
has led to the development of molecules that target
genetic mutations. EGFR and KRAS mutations as well
as ALK-EML4 rearrangements are mutually exclusive in
patients with NSCLC, and their presence can influence
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Real-Time RT-PCR Quantification of Human
Telomerase Reverse Transcriptase Splice Variants
in Tumor Cell Lines and
Non—Small Cell Lung Cancer

ELENI MAVROGIANNOU,! ARETI STRATI,' ALIKI STATHOPOULOU,' EMILY G. TSAROUCHA,>
Loukas KakrLamanis,”? and Evi S. Lianipou®

Background: We developed and validated a real-time
reverse transcription (RT)-PCR for the quantification of
4 individual human telomerase reverse transcriptase
(TERT) splice variants (a+p+, a—p+, a+p—, a—p—) in
tumor cell lines and non-small cell lung cancer
(NSCLQ).

Methods: We used in silico designed primers and a
common TagMan probe for highly specific amplifica-
tion of each TERT splice variant, PCR transcript-specific
DNA external standards as calibrators, and the MCF-7
cell line for the development and validation of the
method. We then quantified TERT splice variants in 6
tumor cell lines and telomerase activity and TERT splice
variant expression in cancerous and paired noncancer-
ous tissue samples from 28 NSCLC patients.

Results: In most tumor cell lines, we observed little
variation in the proportion of TERT splice variants. The
a+ f— splice variant showed the highest expression and
a—fB+ and a—pB— the lowest. Quantification of the 4
TERT splice variants in NSCLC and surrounding non-
neoplastic tissues showed the highest expression per-
centage for the a+f— variant in both NSCLC and
adjacent nonneoplastic tissue samples, followed by
a+ B+, with the a—pB+ and a—f— splice variants hav-
ing the lowest expression. In the NSCLC tumors, the
a+ B+ variant had higher expression than other splice

! Laboratory of Analytical Chemistry, University of Athens, Athens,
Greece.

2 “Sotiria” General Hospital for Chest Diseases, Athens, Greece.

% Department of Pathology, Onassis Cardiac Surgery Center, Athens,
Greece.
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variants, and its expression correlated with telomerase
activity, overall survival, and disease-free survival.
Conclusions: Real-time RT-PCR quantification is a spe-
cific, sensitive, and rapid method that can elucidate the
biological role of TERT splice variants in tumor devel-
opment and progression. Our results suggest that the
expression of the TERT a+ 3+ splice variant may be an
independent negative prognostic factor for NSCLC
patients.

© 2007 American Association for Clinical Chemistry

Telomerase is a cellular ribonucleoprotein reverse tran-
scriptase, and telomerase RNA segments act as templates
for the synthesis of telomeric DNA onto chromosomal
ends (1,2). Human telomerase reverse transcriptase
(TERT)*® contains the enzyme’s catalytic subunit (1-3),
and the expression of the functional hTERT protein is a
prerequisite for acquisition of telomerase activity (4).
Telomerase has a direct role in early oncogenic transfor-
mation (3,5-7), and through its activation, cancer cells
stabilize their telomere size and sustain their unlimited
growth (7-9). Moreover, the in vitro malignant transfor-
mation of normal human cells was achieved by reconsti-
tution of telomerase activity by induction of TERT gene
expression in combination with other oncogenes (5, 10).
More than 85% of most human tumors express telomerase
activity (11), and essentially all major types of cancer have
been screened for the presence of TERT mRNA in a
variety of clinical specimens (12).

* Nonstandard abbreviations: TERT, telomerase reverse transcriptase;
NSCLC, non-small cell lung cancer; RT, reverse transcription; RTA, relative
telomerase activity; DFI, disease-free interval.

®Human genes: TERT, telomerase reverse transcriptase (Homo sapiens);
HPRT, hypoxanthine phosphoribosyltransferase.
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Docetaxel Versus Docetaxel Plus Cisplatin As Front-Line
Treatment of Patients With Advanced Non—Small-Cell
Lung Cancer: A Randomized, Multicenter Phase III Trial

Vassilis Georgoulias, Alexandros Ardavanis, Athina Agelidou, Maria Agelidou, Vassilis Chandrinos,
Emilia Tsaroucha, Michael Toumbis, Charalambos Kouroussis, Konstantinos Syrigos, Aristidis Polyzos,
Nikolaos Samaras, Pavlos Papakotoulas, Charalambos Christofilakis, Nicolaos Ziras,

and Athanasios Alegakis

A B 8§ T R A C T

Purpose
To compare the overall survival (OS) of patients with advanced non-small-cell lung cancer (NSCLC)
treated with docetaxel plus cisplatin (DC) or docetaxel (D) alone.

Patients and Methods

Chemotherapy-naive patients with advanced/metastatic NSCLC were randomly assigned to receive
either DC (n = 167; docetaxel 100 mg/m? on day 1, cisplatin 80 mg/m? on day 2, and recombinant human
granulocyte colony-stimulating factor (rhG-CSF) 150 ug/m?/d on days 3 to 9) or D (n = 152; 100 mg/m?
on day 1 without rhG-CSF) every 3 weeks.

Results
The overall response rates were 36.5% for DC (three complete responses and 58 partial responses) and

21.7% for D (one complete response and 32 partial responses; P = .004). The median OS was 10.5
months (range, 0.5 to 41 months) and 8.0 months (range, 0.5 to 41 months) for DC and D, respectively
(P = .200). The 1- and 2-year survival rates were 44% and 19% for DC and 43% and 15% for D,
respectively. Median times to tumor progression were 4.0 and 2.5 months for DC and D, respectively
(P = .580). Grade 2/3 anemia was significantly higher with DC than with D (33% v 16%; P = .0001).
Fifteen (9%) DC and 12 (8%) D patients developed febrile neutropenia. Grade 3/4 nausea/vomiting (P =
.0001), diarrhea (P = .007), neurotoxicity (P = .017), and nephroroxicity (P = .006) were significantly
more common with DC than with D. There were five treatment-related deaths in the DC group and one
in the D (P = .098).

Conclusion
DC regimen resulted in a higher response rate but without improvement in median time to tumor

progession or OS compared with D. D could be a reasonable front-line chemotherapy for patients who
cannot tolerate cisplatin.

J Clin Oncol 22:2602-2609. © 2004 by American Society of Clinical Oncology

INTRODUCTION

Non-small-cell lung cancer (NSCLC) ac-
counts for approximately 80% of cases of
lung cancer."™ Most patients are diag-
nosed with metastatic disease and without

considered to be an independent predictor
of survival.?

Docetaxel, a semi-synthetic taxoid,’
promotes the assembly of stable microtu-
bules in vitro and blocks mitosis in pro-
liferating cells. Objective response rates

systemic chemotherapy, their median sur-
vival is 5 to 6 months and less than 10%
are alive at 1 year.” Platinum-based regi-
mens confer a small but statistically signif-
icant survival benefit in patients with
metastatic NSCLC,*” and cisplatin use is

ranging from 26% to 54% and from 7% to
10% have been achieved with docetaxel in
chemotherapy-naive'®'® and refractory or
resistant' 7 patients with advanced NSCLC,
respectively. The combination of do-
cetaxel and cisplatin has resulted in objec-

Downloaded from ascopubs.org by 79.166.8.79 on December 26, 2018 from 079.166.008.079
Copyright © 2018 American Society of Clinical Oncology. All rights reserved.
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Carboplatin Plus Pemetrexed as First-line

Treatment of Patients With Malignant Pleural
Mesothelioma: A Phase II Study

Nikolaos Katirtzoglou,! Toannis Gkiozos,! Nektaria Makrilia,] Emilia Tsaroucha, !
Aggeliki Rapti,1 Grigorios Stratakos,! Georgios Fountzilas,2 Konstantinos N. Syrigos!

Abstract

Introduction: Malignant pleural mesothelioma (MPM) is a rapidly progressive tumor that is increasing in frequency
worldwide. Treatment options are limited, and response to chemotherapy is poor. The aim of this phase Il study was to
evaluate the activity of the carboplatin/pemetrexed combination as first-line chemotherapy in patients with unresectable
MPM. Patients and Methods: Chemotherapy-naive patients with histologically confirmed MPM and an Eastern Coop-
erative Oncology Group performance status of 0-2 were enrolled. Treatment consisted of pemetrexed 500 mg/m?2 and
carboplatin area under the concentration-time curve of 5 mg/mL/min, both administered on day 1 of a 21-day cycle. The
treatment continued until 6 cycles were completed or until unacceptable toxicity or disease progression were observed.
Results: A total of 62 patients were enrolled. Of these patients, 18 (29%) had a confirmed partial response, whereas the
disease remained stable in 34 patients (54.9%) and progressed in 10 patients (16.1%). The median overall survival (OS)
was estimated at 14 months (95% ClI, 11.8-16.2 months), and the median time to progression was 7 months (95% Cl,
5.8-8.2 months). The difference in median OS between the epithelial histologic subtype (16 months) and the sarcoma-
toid subtype (11 months) was statistically significant. Conclusion: This study confirmed the activity of the carboplatin/
pemetrexed combination in the first-line treatment of patients with MPM. It is a viable option, especially in cases in which
side effects are generally anticipated.

Clinical Lung Cancer, Vol. 11, No. 1, 30-35, 2010; DOI: 10.3816/CLC.2010.n.005
Keywords: Asbestos, Epithelioid, Expanded-access program, Sarcomatoid

evidence exists to support its efficacy.4 Radiation therapy has also

Introduction

Malignant pleural mesothelioma (MPM) is an aggressive malig- demonstrated poor results, rendering chemotherapy the treatment

nancy with a median survival of less than a year.1:2 MPM is caus-
ally associated with asbestos exposure, but the latency period after
exposure can last for several decades. It arises from the mesothelial
surfaces of the pleural cavity, and it is locally invasive. The incidence
of MPM has been increasing in industrialized countries, and it is
thought that it will continue to increase in the future.3 Very few pa-
tients are eligible for curative surgical resection, and no randomized

1Oncology Unit, 3rd Department of Medicine, Sotiria General Hospital, Athens
School of Medicine, Greece

2Department of Medical Oncology, Papageorgiou Hospital, Aristotle University of
Thessaloniki School of Medicine, Greece
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Fax: 30-210-7781-035; e-mail: knsyrigos@usa.net, ksyrigos@med.uoa.gr
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of choice. Nevertheless, MPM is often refractory to chemothera-
peutic agents, and treatment intent is mostly palliative.

A study by Ellis et al demonstrated overall response rates (ORRs)
of < 10% and < 12% for single-agent therapy and nonplatinum com-
binations, respectively, whereas this rate for platinum-based chemo-
therapy was 25%.6 Standard chemotherapeutic regimens in MPM
are therefore platinum based.67 A meta-analysis by Berghmans et al
proved cisplatin to be the most active monotherapy agent in meso-
thelioma.8 Pemetrexed monotherapy in previously untreated patients
has exhibited a 14.5% RR,? which can reach 16% when vitamin
supplementation is added.!? Survival has been shown to improve
when pemetrexed is combined with platinum agents.!1:12

Two phase IIT studies have demonstrated benefit from the
combination of cisplatin and an antifolate. The landmark trial of
Vogelzang et al, which was the largest randomized trial, showed

significant advantage in terms of survival and RRs with pemetrexed

This article might include the discussion of investigational and/or unlabeled uses of drugs and/or devices that might not be approved by the FDA.

Electronic forwarding or copying is a violation of US and international copyright laws.

Authorization to photocopy items for internal or personal use, or the internal or personal use of specific clients, is granted by CIG Media Group, LP, ISSN #1525-7304,
provided the appropriate fee is paid directly to Copyright Clearance Center, 222 Rosewood Drive, Danvers, MA 01923 USA. www.copyright.com 978-750-8400.
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Cisplatin plus etoposide chemotherapy followed by
thoracic irradiation and paclitaxel plus cisplatin
consolidation therapy for patients with limited
stage small cell lung carcinoma

S. Kakolyris®®, A. Agelidou®, N. Androulakis®, E. Tsaroucha®,

Ch. Kouroussis®, M. Agelidou®, N. Karvounis®, M. Veslemes?®,
Ch. Christophylakis®, A. Argyraki®, A. Geroyianni®, V. Georgoulias®*
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KEYWORDS Summary
SCLC: Purpose: To evaluate the efficacy and tolerance of a cisplatin plus etoposide regimen followed by

thoracic radiotherapy (TRT) and paclitaxel plus cisplatin consolidation chemotherapy in patients
with limited stage small cell lung cancer (SCLC).
Patients and methods: Thirty-nine patients with limited SCLC were enrolled onto this study.

Limited disease;
Radiotherapy;

Cisplatin;
Eto%oside‘ Patients received three courses of cisplatin 75mg/m? IV, day 1 and etoposide 100 mg/m? IV,
Paclitaxel, days 1—3 (EP regimen), followed by TRT (45—56 Gy administered in 15 fractions), and three

courses of paclitaxel 175mg/m? IV, day 1 and cisplatin, as previously, on day 2 (PP regimen);
cycles were repeated every 21 days.

Results: All patients were evaluable for toxicity and 34 for response. The overall response rate
was 67% (CR: 26%; PR: 41%; intention-to-treat analysis) (95% Cl: 53.0—84.2%). After a median
follow-up period of 15 months, the median survival time was 15 months, the median time
to tumor progression 8.3 months and the 1-year survival rate 53.8%. Grade 3/4 neutropenia
occurred in 39% and 36% of patients receiving EP and PP regimens, respectively. The incidence
of febrile neutropenia was 5% and 3% for EP and PP regimens, respectively. Other hematologic
and non-hematologic toxicities were mild, with the exception of esophagitis occuring in 36% of
patients during and/or immediately after radiotherapy.

* Corresponding author at: University General Hospital of Heraklion, Department of Medical Oncology, P.O. Box 1352, 71110 Heraklion,
Crete, Greece. Tel.: +30 2810 392747; fax: +30 2810 392802.
E-mail address: georgoul@med.uoc.gr (V. Georgoulias).

0169-5002/$ — see front matter © 2006 Elsevier Ireland Ltd. All rights reserved.
doi:10.1016/j.lungcan.2006.03.011
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Quantitative Real-Time Reverse Transcription—
PCR Study of the Expression of Vascular
Endothelial Growth Factor (VEGF) Splice Variants
and VEGF Receptors (VEGFR-1 and VEGFR-2) in

Non—Small Cell Lung Cancer

ELENI ZyGALAKL! EMILY G. TsaroucHA,”> Loukas KakLamanis,® and Evi S. Lianpou!”

Background: Vascular endothelial growth factor (VEGF)
is a major regulator of angiogenesis and its expression is
increased in non-small cell lung cancer (NSCLC). We
aimed to determine the expression pattern of VEGF splice
variants in NSCLC and its correlation with the clinico-
pathological characteristics of tumors.

Methods: We used real-time reverse transcription PCR
to quantify the mRNA expression of total VEGF, 4
VEGEF splice variants (VEGF,,,, VEGF,¢;, VEGF,g;, and
VEGF,g), and 2 VEGF receptors (VEGFR-1 and
VEGFR-2) in 27 pairs of cancerous and adjacent noncan-
cerous tissues originating from patients with NSCLC.
Results: Total VEGF, VEGF,,,, and VEGF,,; were ex-
pressed in all specimens, whereas VEGF,g; and VEGF,g,
were present in small amounts in certain samples. Total
VEGF, VEGF,,;, and VEGF;;; mRNA was upregulated
in cancerous compared with healthy tissues, whereas
VEGF,g; and VEGF, 4 expression tended to be higher in
healthy tissues. The expression of VEGFRs was similar
between matched specimens. No correlation was found
between the expression of total VEGF or VEGF splice
variants and the clinicopathological characteristics of
tumors. The expression patterns of VEGF splice variants
differed between tissue pairs. VEGF,,, was the major
variant expressed in all samples; however, its relative
expression was higher in cancerous tissues. The relative
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sity of Athens, Athens 15771, Greece.

2 Sotiria General Hospital, Athens 11526, Greece.

? Department of Pathology, Onassis Cardiac Surgery Center, Athens 17674,
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expression of VEGF,g4; and VEGF, g, was upregulated in
healthy lung tissues, whereas the ratio of VEGF,; to
total VEGF was similar between matched specimens.
Conclusions: The expression pattern of certain VEGF
splice variants is altered during tumorigenesis. Our data
support the hypothesis that during malignant progres-
sion an angiogenic switch favoring the shorter diffus-
ible isoforms occurs.

© 2007 American Association for Clinical Chemistry

Angiogenesis is the complex process by which new blood
vessels arise from preexisting vasculature. The develop-
ment of a vascular supply is essential not only for organ
development and differentiation during embryogenesis
but also for wound healing and reproductive functions in
the adult. Dysregulation of angiogenesis, however, con-
tributes to several pathological conditions, such as dia-
betic retinopathy, rheumatoid arthritis, and solid tumor
development (1). Although recent evidence indicates that
new vessel growth and maturation are highly complex
and coordinated processes, vascular endothelial growth
factor (VEGF)* signaling is generally agreed to be a crucial
step for the regulation of angiogenesis (2).

VEGF is a highly specific mitogen for endothelial cells,
inducing angiogenesis as well as the permeabilization of
blood vessels and playing a central role in the regulation
of vasculogenesis (2). Through alternative splicing of a
single VEGF gene, various isoforms are produced. To date
7 VEGF splice variants have been reported, ranging in
length from 121 to 206 amino acids (3-7). All splice
variants contain exons 1-5 and 8 and differ only by

* Nonstandard abbreviations: VEGF, vascular endothelial growth factor;
VEGFR, VEGEF receptor; NSCLC, non-small cell lung cancer; RT-PCR, reverse
transcription PCR.
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Phase III Study Comparing Sequential Versus Alternate
Administration of Cisplatin-Etoposide and Topotecan as
First-line Treatment in Small Cell Lung Cancer

SOPHIA BAKA, SOPHIA AGELAKI, ATHANASIOS KOTSAKIS, MARINOS VESLEMES,
PAVLOS PAPAKOTOULAS, MARIA AGELIDOU, ATHINA AGELIDOU, EMILY TSAROUCHA,
GEORGIA PAVLAKOU, ALEKA GEROGIANNI, NIKOLAOS ANDROULAKIS, LAMBROS VAMVAKAS,
KOSTAS KALBAKIS, DIMITRIS MAVROUDIS and VASSILIS GEORGOULIAS

Hellenic Oncology Research Group (HORG), 55 Lomvardou Str, 11470, Athens, Greece

Abstract. Aim: To compare the efficacy and tolerance of
sequential versus alternate front-line administration of
cisplatin-etoposide (PE) and topotecan (T) in patients with
extensive stage small cell lung cancer (SCLC). Patients and
Methods: Patients were randomized to receive either 4 cycles
PE (cisplatin 80 mg/m? i.v. day 1 and etoposidel00 mg/m?/d
i.v. days 1-3 every 21 days) followed by 4 cycles T (1.5
mg/m?/d i.v. days 1-5 every 21 days) (arm A, 183 patients)
or the same regimens using an alternate sequence (arm B,
181 patients). Results: There was no significant difference in
terms of compliance with treatment, overall response rates
(51.4% vs.55.2%; p=0.458), median response duration (4.3
vs. 5.2 months; p=0.780), median time to tumour progression
(5.7 vs. 6.4 months; p=0494), median overall survival (10.9
vs. 9.8 months; p=0.186) and 1-year survival (43.8% vs.
36.5%) between the two arms. The incidence of severe grade
3-4 haematological and grade 2-4 non-haematological
(asthenia, mucositis, diarrhoea and neurotoxicity) toxicity
was comparable between the two arms. Conclusion: The
comparison of sequential versus alternate administration of
cisplatin-etoposide and topotecan as front-line treatment of
patients with extensive stage SCLC revealed no clinically
meaningful differences in terms of efficacy and tolerance.

Small cell lung cancer (SCLC) is highly sensitive to
chemotherapy and combination regimens have become
established as the cornerstone of treatment (1). More
frequently used combinations include etoposide with a

Correspondence to: Vassilis Georgoulias, MD, Ph.D., Department
of Medical Oncology, University General Hospital of Heraklion, PO
BOX 1352, 711 10 Heraklion, Crete, Greece. Tel: +30 2810392783,
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SCLC.
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platinum agent, either cisplatin (PE) or carboplatin; other
commonly used regimens are the combination of
cyclophosphamide/adriamycin/vincristine, adriamycin/cyclo-
phosphamide/etoposide and ifosphamide/ carboplatin/
etoposide with or without vincristine. The most commonly
used first-line therapy is the PE regimen, which is associated
with response rates exceeding 65% in patients with limited
stage SCLC. However, despite the high response rate which
can be obtained with this regimen, relapses are frequent
because of the development of resistance to chemotherapy.
Therefore, the median survival remains low, at 12-15 months
for patients with limited disease and 8-9 months for those with
extensive disease (2-4).

Topotecan, a topoisomerase I inhibitor, is a water-soluble
camptothecin analogue with a promising activity against
SCLC (5). Topotecan delivered at a dose of 1.5 mg/m?/day
for 5 consecutive days in a 21-day cycle is currently
approved by FDA, for the second-line treatment of patients
with SCLC. Neutropenia has been found to be the dose-
limiting toxicity of topotecan, whereas non-hematological
toxicity (gastrointestinal, alopecia, skin rash) is generally
mild (6-8).

Topotecan given as single-agent treatment in the first-line
setting has shown a 39% response rate in patients with
extensive stage SCLC (6). Moreover, when topotecan is
administered in the second-line setting, objective response
rates of 38% and 6-11% have been achieved in patients with
chemosensitive- and chemoresistant-disease, respectively (7,
8). The safety profile of topotecan makes it an interesting
option for combination therapy. In the first-line setting of
SCLC, topotecan has been investigated in doublet regimens
with cisplatin, carboplatin, paclitaxel and etoposide (9-18).

In an attempt to increase the clinical efficacy of
chemotherapy, new therapeutic strategies have been tested
using either alternating or sequential regimens. Alternating
chemotherapy cycles can provide treatment breaks, leading
to sufficient recovery from toxicity while still maintaining
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Breast cancer metastasis suppressor-1
promoter methylation in cell-free DNA
provides prognostic information in
non-small cell lung cancer
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Background: Breast-cancer metastasis suppressor 1 (BRMST) gene encodes for a predominantly nuclear protein
that differentially regulates the expression of multiple genes, leading to suppression of metastasis without blocking
orthotropic tumour growth. The aim of the present study was to evaluate for the first time the prognostic significance of
BRMS1 promoter methylation in cell-free DNA (cfDNA) circulating in plasma of non-small cell lung cancer (NSCLC) patients.
Towards this goal, we examined the methylation status of BRMST promoter in NSCLC tissues, matched adjacent non-cancerous
tissues and corresponding cfDNA as well as in an independent cohort of patients with advanced NSCLC and healthy
individuals.

Methods: Methylation of BRMST promoter was examined in 57 NSCLC tumours and adjacent non-cancerous tissues, in
cfDNA isolated from 48 corresponding plasma samples, in cfDNA isolated from plasma of 74 patients with advanced NSCLC and
24 healthy individuals.

Results: The BRMS1 promoter was highly methylated both in operable NSCLC primary tissues (59.6%) and in corresponding
cfDNA (47.9%) but not in cfDNA from healthy individuals (0%), while it was also highly methylated in cfDNA from advanced NSCLC
patients (63.5%). In operable NSCLC, Kaplan-Meier estimates were significantly different in favour of patients with non-methylated
BRMS1 promoter in cfDNA, concerning both disease-free interval (DFI) (P=0.048) and overall survival (OS) (P=0.007). In advanced
NSCLC, OS was significantly different in favour of patients with non-methylated BRMST promoter in their cfDNA (P=0.003).
Multivariate analysis confirmed that BRMS1 promoter methylation has a statistical significant influence both on operable NSCLC
patients’ DFI time and OS and on advanced NSCLC patients’ PFS and OS.

Conclusions: Methylation of BRMST promoter in cfDNA isolated from plasma of NSCLC patients provides important prognostic
information and merits to be further evaluated as a circulating tumour biomarker.

*Correspondence: Professor ES Lianidou; E-mail: lianidou@chem.uoa.gr
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Prognostic Value of Mature MicroRNA-21
and MicroRNA-205 Overexpression in
Non—Small Cell Lung Cancer by
Quantitative Real-Time RT-PCR

Athina Markou," Emily G. Tsaroucha,? Loukas Kaklamanis,® Marianthi Fotinou,? Vassilis Georgoulias,* and
Evi S. Lianidou”

BACKGROUND: microRNA (miRNA) expression profiles
are being intensively investigated for their involvement
in carcinogenesis. We evaluated the prognostic value
of mature microRNA-21 (miR-21) and mature mi-
croRNA-205 (miR-205) overexpression in non—small
cell lung cancer (NSCLC).

PATIENTS AND METHODS: We studied 48 pairs of NSCLC
fresh frozen tissue specimens collected at time of sur-
gery and before chemotherapy. Highly specific ampli-
fication and quantification of mature miR-21 and ma-
ture miR-205 was achieved using looped real time
RT-PCR.

ReSULTS: miRNA expression, determined by real time
RT-PCR, was defined by AACt measurements. We
detected overexpression of mature miR-21 in 25
(52.0%) of the 48 NSCLC paired specimens and
overexpression of miR-205 in 31 (64.6%). Overex-
pression was assessed after comparison of miRNA
expression in NSCLC tissues and in their corre-
sponding noncancerous tissues with respect to U6
expression. During the follow-up period, 29 of 48
(60.4%) patients relapsed, and 23 of 48 died
(47.9%). Mature miR-21 was upregulated in 16 of 29
(55.2%) patients who relapsed and 15 of 23 (65.2%)
patients who died. Mature miR-205 was overex-
pressed in 19 of 29 patients who relapsed (65.5%)
and 15 of 23 patients who died (65.2%). Mature
miR-21 overexpression correlated with overall sur-
vival (OS) of the patients (P = 0.027), whereas over-
expression of mature miR-205 did not.

coNcLusions: Our results suggest that overexpression
of mature miR-21 is an independent negative prognos-
tic factor for OS in NSCLC patients.

© 2008 American Association for Clinical Chemistry

Lung cancer is the leading cause of cancer-related
deaths worldwide, and non-small cell lung cancer
(NSCLC)” accounts for approximately 80% of all cases
(1). Emerging evidence suggests that microRNAs
(miRNAs) may control lung cancer development and
play a critical role in its pathogenesis (2 ).

miRNAs are endogenous, small [approximately 22
nucleotides (nt) long], noncoding RNA molecules that
silence gene expression by either cleaving target
mRNAs or inhibiting their translation (3). Bioinfor-
matic data indicate that each miRNA can control hun-
dreds of gene targets, underscoring the potential influ-
ence of miRNAs on almost every genetic pathway
(3, 4). Mature miRNAs are generated from precursor
molecules that are 80 nt-long hairpin structures (pre-
miRNAs). The human genome is predicted to encode
as many as 1000 miRNAs, which comprise approxi-
mately 3% of the total number of human genes (3, 5).

Abnormal cell proliferation is a hallmark of hu-
man cancers, and miRNAs seem to be important fac-
tors for the development or maintenance of the neo-
plastic state (3, 6). Studies in model systems have
demonstrated that specific miRNAs contribute to the
regulation of cellular differentiation, proliferation, and
apoptosis (4). Recent studies have shown an altered
expression of miRNAs in cancer relative to corre-
sponding normal tissues, and specific expression signa-
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