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EMIZTHMONIKH ‘® ENHMEPQTIKH TETPAMHNIAIA EKAOXH THZ EAAHNIKHZ
KAI AIEBNOYZX ETAIPEIAY MOPIAKA XTOXEYMENQON GEPATEIQN

Molecular Signature-

Moptlakn Ynoypagn

Ayannroi Xuvdbedpot,

Ayanntd pénn ths EAAnvikns kat AleBvous Etalpeias Mo-
plakd Xtoxeupévwy Kat E€atopikeupévwy Bepanelwy,

Mg noAu peydnn xapd kat W6iaitepn aioBnon euBuvns xalpe-
Ti¢w v KUKAoPopia o€ NAEKTPOVLKA HOPPh TOU NEPLodLIKoU
s Etaipeias pas pe titdo: Molecular Signature (Moplakn
Ynoypagn). £1o neptodikd Ba napouctdlovial ENGTNHOVIKA
B€pata avagopikd Pe s otoxeupéEves Bepaneies aAdd kat
TS EMNLOTNHOVIKES KAl KOWVWVLIKES dpaotnpldtntes tns Etat-
peias.

Yas evnpepwvw 6Tt to 1o Zuvédplo tns Etalpeias pas bie-
€AxBn pe noAU peydin enutuxia oto Eevodoxeio Valis otnv
Aypia tou Béfou, otis 2 kat 3 Mdiou tou 2014. To Xuvedpld
pas npaypatelBnke tis Moplakd toxeupéves, E€atopikeu-
péves Bepaneies otous Kapkivous tou nvelpova, Tou Jaotou,
TOU 0UPOMOLNTIKOU, TOU YOOTPEVIEPLKOU, TOU EYKEPAAOU Kal
Tou peAavwpatos. Tuppeteixav neploodtepot and 200 Lu-
vedpol, Kata§lwpévol 0To XWpPo Tous, evw aioBnon npokd-
Aeoav ot opiAies twv KaBnyntwv Jean-Pierre Armand ané
10 Gustave-Roussy twv lMapioiwy, o onoios avapépBnke ato
early clinical development of the molecular targeted drugs
Kal oTtnv pHakpoxpovn ePneLpia Tou oS QUpHOKOKIVNTIKES
penétes, kaBws enions kat n optAia tou KaBnyntn G. Giac-
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cone, pe B€pa “resistance to TKIs in lung cancer: the way
forward”, o onoios enecnpave ta katvoupla, CTOXEUPEVA HO-
plakd @dppuaka rnou eupiokovtal o pelétes gdaons Il ka1,
yla unepnndnan tns avtiotaons 0Tous avaoTtoAels tns Tupo-
oivns Kwvdaons, o agBeveis pe kapkivo nvelpova.

Xus 5 louAiou tou 2014 to EAANVIKS Ivatitouto E§atopt-
KeUPEVWY Bepanelwy, nou avikel otnv Etaipeia pas, opya-
vwvel tnv 1" Enetnpovikh Eknatdeutikh Huepida pe B€pa
«Oupofoytkds Kapkivos» oto evodoxeio Royal Olympic
otnv ABAva. Zkonds tns npepidas eival, n evnpépwon twv
latpwv nou epnAékovtal Pe tov Ouponoyikd Kapkivo yia ts
vées e€enifels ous Moplakd Ltoxeupéves-EEatopikeupéves
Bepaneies nou epappdlovial twpa afid kat peAfovuka.
Aut6 Ba éxel oav anotéfieopa thv e§atopikeuan tns Bepa-
neias ywa kGBe aaBevn aAfd Kat TNV olkovopia nou NPoKUNTeL
070 XWpPOo s NPdANYNs Katl Bepaneias.

Xas kanoUpe va NAaLoLWoeTe evepyd TNV NAEKTPOVIKN KU-
kAoopia tou neplodikou tns Etapeias pas kat va pas otei-
Aete Ts npotdoels aas yla TNy KanUtepn duvath Hopn Tou.

Me ektiunon,
lewpylog @. Zauéng
AteuBuvtic Zovraéng
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H e€€taon Oncotype DX o€ yuvaikes
HE KApKivVo Tou paotou

AteuBuvtic Zuvtaéne
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EIXAIrOrH

To 2010, extiudral 6t Ba Stayvwatouv otig HINA 209,060 véeg nepintwaeig kapkivou tou pyaatou (207,090 ya
i yuvaikeg kat 1,970 yua toug dvépeg). AN TG nepuntwoelg autég, avapévovrat 40,230 Bdvarot (39,840 yua tig
yuvaikeg kat 390 ywa toug dvépeg). Onwg paivetal kat and ta napandvw eménuiodoyikd atowxeia, o Kapkivog
ToU paatouU anotedel tnv Mo ouxvi Hop@n Kapkivou otg yuvaikes (28%), pe to 15% €€ autwyv va karadfiyouv
Adyw tng véaou, ato i6lo idotnua.’

Zto nAaiato tng KaAUTEPNG AVTIPETWIIONG TG VOOToU, 0 latpd¢ avalntei auvexwe véoug S€iKTeg nou 6xt Hovo va
oguoxetifovtat pe v npoyvwan tn¢ adbevoug adid kat va npofAénouv tnv avtandkplon tng ota xnuetobepa-
neutikd oxnyara.

Oncotype DX 21 genes identified through a rigorous selection process? '
To Oncotype DX eivat n npwtn e§€taon
KCIpKiVOU nou XpnGlpOI‘IOli( 10 pova- 447 patients with ER-positive and ER-negative, and node-positive and

, ; , node-negative breast cancer were examined
O1k6 oxebldypappa €k@paons yo- '

vibiwv tou dykou evds acBevn yla va
MOgOTLKOMOLAGEL Thv NiBavétnta ena-
VEU@PAVLONS TOU KApPKivou Tou paatou
kat ywa va a§odoynoel to mBavo

250 breast cancer—associated genes were analyzed

21-gene panel used to develop the Recurrence Score® algorithm?

6pedos andé Tt xnpeloBepansia. pnoﬂ?g;‘m“ NESANN HER2 EE’I'E”E”:_‘E

) P S, = ela-aciin
Mapéxet Hia kadUtepn Katavénon tns STKIS  Stomelysin3  GRB7 E;‘QEES
eMBETKOTNTAS TOU Kapkivou Tou Cyclingy  Cathepsinl2  HER2 S
Haotou, pe s nAnpogopies tou va MYBL2 TFRC

. . ] ESTROGEN OTHER

xpnaolpornotoUvial ws epyaneia and =
0V 10TP6 WOTE va SNPIOUPYACEL TO PR il
bavikdtepo Bepaneutikd oxnpa yia sgﬁlr;‘éz BAGT

k@B aoBevn.?

H e€€taon, nou xpnotponolel tnv re-
verse transcription polymerase chain
reaction (RT-PCR) oe RNA nou
QMOHOVWVETAL and KAPKLVIKS 1ot o€
napagivn, avadvel tnv ékppacn evos
ndved 21 yovidiwv (Ewkdva 1) kat ta

lidentified w
o b

ith a consistent and strong statistical

ANCEr Tecy

th robust pre for chemotherapy benefit

Gene expression levels determine the Recurrence Score (RS) result?

anotenéopata napéxovtat o€ +0.47 x HER2 group score
apBuntkn Hopen (Recurrence Score). —0.34 x Estrogen group score
_ : +1.04 % Proliferation group score
= - +0.10 x Invasion group score
Ewéva 1. +0.05 x CD68
< r -0.08 x GSTM1
To ndveA twv 21 yovibiwv 0,07 % BAGT

nou avaduetat pe to Oncotype Dx.
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H e§étaon Oncotype DX o€ yuvaikes pe kapkivo tou paotou

To Score autd eival évas aptBuos pe-
ta&u 0 kat 100 nou avtiotoxel o€ pua
OUYKEKPLUEVN NiBavdtnta tns ena-
VEPPAVIONS TOU KapKivou tou paatoU
péoa oe 10 €n and thv apxikn dia-
yvwon (Eikéva 2).2

Ot agBeveis, alppwva pe 1o Onco-
type Dx, 6iakpivovtal oe 3 katn-

yopies:

€UpAviaav p€o0o Nooootd unotponns
30%.3

Ektés ané tnv npdéBAewn tns niBavo-
NTAS ENAVEPPAVIONS KapKi{vou tou
paotou, to Oncotype DX a§lodoyei to
niBavé épenos and tn xnpeloBepa-
neia. To avtiotowxo ypdpnpua Bacile-
TaL ota anoteféopata pias 2ns Heydnns
kAwikAs pefétns nou nepleAdupave

651 yuvaikes pe kapkivo tou paatol
nou £€Aafav tapo§iaivn + xnpelo-
Bepaneia (ueBotpegdtn/5-@Boploou-
pakiAn/AeukoBopivn).  Edv 10
Recurrence Score €ivat xapnid, o
agBevhs mBavétnta va pnv avtano-
kp1Bei otn xnpeloBepaneia. Oco nio
peydno eival to Recurrence Score,
t600 nio niBavé eival n acBevns va
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Ewdva 2.

To 6idypappa beixvel to recurrence score Kat tnv avtiotowxn 10etr) mBavétnta enaveu@dviong tng véoou.

1.XapnAoU KvbUvou (6tav to recur-
rence score eivat ané 0 €ws Kat
18).
2.Evbiapeoou kivbuvou (6tav to re-
currence score €ivat and 19 €ws
kat 31).
3.YynAou kvdUvou (tav to recur-
rence score ivat > 32).
To napandvw ypdaepnpa Bacietal ota
anotenéopata pias peyanns KAWVIKAS
penétns nou nepiidpBave 668 yuvai-
KES PE Kapkivo tou paatou Kat Bett-
KoUs unoboxeis olatpoyévou (ER+)
afid kat apvntikoUs Agp@adéves, ot
onoies eixav AdPet tapo&ipaivn. M-
vaikes pe Recurrence Score 5 epgpd-
vioav H€0O NooooTtd unotpomnns tns
véoou pénts 5%, ae avtiBeon pe yu-
vaikes pe Recurrence Score 45 nou

1.0
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Proportion without distant recurrence

High Recurrence Score® value (231); large chemotherapy benefit!

e P<.001

o = Tam + chemo 117 13

i — Tam 47 18

0.1

0.0

i} 2 4 6 8 10 12

Years
Ewédva 3.

To 6idypappa beixvel 6tt to 6¢eAog twv aagbevwy pe uwnAo Recurrence
Score avépxetat ato 28%, étav ot agBeveig autoi avtiuetwnidovrat Ue to
auvéuaaué tauolpaivng kat xnueloBepaneiag Evavtt évo
xnuetoBepaneiag.
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H e§€taon Oncotype DX o€ yuvaikes pe Kapkivo tou paotou

€xel anpavtikd 6@enos and th xnpet-

oBepaneia (Ewkdva 3).

H éxBean tou Oncotype DX nepiiap-

Bdvel, enions, TS PETPACELS TOU €L~

nédou dpaatnpldtntas s €KppPacns

yovidiwv yia tous ER kat tous uno-

Hoxels npoyeotepovns (PR).

To Oncotype DX éxet nigtonotnBel

yla xphon g€ aoBeveis pe kapkivo

Haotou twv onoiwv n acBévela givat:

* Mpdopata AlayvwaoBeioa

e Ytadioulnll

¢ Apvnukn otous paoxaniaious Aep-
padéves

¢ ER+ katn onoia Ba avtipetwniotel
pe tapo&lpaivn.’

To uéAAov

Ot epeuvntés guvexiCouv va pene-
ToUv kaAUtepous TPOnous KAVIKAS
Xphons twv anoteAgopdtwy tou On-
cotype DX. Mia peydan kAwiknA pe-
Aétn, n TAILORx (Trial Assigning
Individualized Options for Treat-
ment), nou aptBuei ndvw and 10,000
yuvaikes PE Kapkivo tou pactou,
elval oe €€€ALEN Kal éxel oxedlaotel
€10l Wote va avakanuyel edv ol yu-
vaikes pe Recurrence Score and 11
€ws kat 25 Ba wpeAnBoUlv and t xn-
peloBepaneia o guvduaopd pe tnv
opHoVIkh Bepaneia 1 edv pévo n op-

Hovikh  Bepaneia  eival
enweenns.

Avapévovtas ta anotedéopata pe-
yéAwv npodpopikwy pefetwyv, n
e€€taon tou Oncotype DX oupnepiiap-
Bdvetal nAéov otls ouotdoels s
Apepikdvikns Etalpeias KAwvikwyv
OykoAdywv (American Society of
Clinical Oncologists, ASCO) kat tou
National Comprehensive Cancer
Network (NCCN]) yia tn 6tdyvwon kat
n Bepaneio yuvalkwy pe Kapkivo
ToU paotoU apxtkouU atadiou, ER+ kat
apvntikoUs pacxafiaious Aeppadé-
ves (Ewkéva 4).25

e€ioou

Practice Guidelines
in Oncology — v.1.2008

Invasive Breast Cancer

Guidalines inde

pT1,pT2 or pT3;
and pNO or pN1mi
(= 2 mm axillary
node metasiasis)

Node positive (one or more

SYSTEMIC ADJUVANT TREATMENT - HORMONE RECEPTOR POSITIVE - HER2 NEGATIVE DISEASE®

* Tumor < 0.5 am or pNO — No adjuvant therapy®

= Microinvasive or

o Tumor 0.6-1.0 cm, well pNimi —» Consider adjuvant endocrine therapy P9
differentiated, no
unfavorable features™

Not dorme————— |+ adjuvant chem otherapy

« Tumor 0.6-1.0 cm | Low recumence Adjuvant endocrine
moder stelpoorly Consider 21-gene score (< 18) therapy (category 2B)P9
Histo logy :™ differentiated or |_ | RT-PCR assay
*+ Ductal < unfavorable fcategory 28) Interm ediate Adjuvant endocrine frerapy ¢
:'ﬁ"lr::' features” recumence |— |4 agiivant chemotherapy
» Motapl astic aTumor >1cm score (18-30) {category 2B)P =

Adjuvant end ocrine therapy

High recurrence
scone (=31)

Adjuvant endocrine therapy

{category 1)74

Adjuvamt endocrine therapy ©
— |+ adjuvamt chemotherapy

metastases > 2 mm lo one of more + adj tchemot Py (category 2B)2"S
ipsilateral axillary lymph nodes) {category 1)
Ewéva 4.

KateuBuvtnpieg 06nyieg tou NCCN yia tn xpnowdtnta tou Oncotype Dx.
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Triple negative breast cancer

Editor In Chief of International Journal of Molecular Signature

INTRODUCTION

Triple negative breast cancer (TNBC) is characterized by the absence of estrogen receptors (ERs], proges-
terone receptors (PRs), and HER2/neu lack of expression. Even though TNBC is not the most common form of
breast cancer in women (15%-20%), it has a dismal prognosis, making its treatment challenging for the clin-
ical oncologist, since it is responsible for a disproportionate number of metastatic disease and death.’

TNBC, BASAL-LIKE BREAST CANCER
AND BRCA MUTATIONS

TNBC, although a separate entity, is associated with
basal-like breast cancer (BLBC). Furthermore, recent
studies have shown an association between breast can-
cer patients with mutations in the BRCA gene and TNBC
(Figure 1). The BRCA gene is implicated in the repair
mechanisms of DNA; therefore, patients with mutation in
that gene are more likely to express breast cancer. The
majority of TNBC is seen in women with BRCA gene mu-
tations and approximately in 80%-90% of women with
BLBC.2

BRCA
deficient

premenstrual African-American women. BLBC is char-
acterized by a distinct pattern of metastasis with
predilection for brain and lung and less for bone, liver,
and distant lymph nodes. TNBC is, also, characterized
by a high nuclear mitotic index, a larger tumor size, and
amore aggressive gene expression profile (low expres-
sion of Bcl-2, high expression of p53 and Ki67)."!
Women with TNBC have a greater possibility for disease
relapse (Figure 2) and worse overall survival (0S). This
prognosis is not dependent upon other factors, such as
the tumor grade, size and lymph node infiltration.?

Risk of relapse over time
0.35

oo other (290 of 1421)
&4 triple-negative (61 of 180)

030
025

8

2 020

E 015
-]
0.10

Very low
late risk

0.05

0008

Figure 1.
This figure presents the overlap between women
with TNBC, BLBC, and with BRCA mutations.

PATIENT CHARACTERISTICS AND
PROGNOSTIC SIGNIFICANCE OF TNBC

Women with TNBC are younger at age at the first pres-
entation of the disease with TNBC being presented as
early stage carcinoma. The disease is more prevalentin

@

Figure 2.
Diagram showing the increased risk of tumor
recurrence in women with TNBC.

THERAPY

TNBC does not respond not only to the therapy used for
tumors of the breast that overexpress HER2/neu (i.e.
molecular targeting with lapatinib and monoclonal anti-
bodies, like trastuzumab) but, also, to the therapy em-

o)l
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ployed in ER+PR positive tumors (i.e.
selective modulators of ERs, like ta-
moxifen and fulvestrant along with
aromatase inhibitors, such as anas-
trazole and exemestane). Combined
cytotoxic chemotherapy in shorter
time intervals (metronomic adminis-
tration) is considered the optimal
therapy for women with early stage
TNBC.3

TNBC and neoadjuvant/adjuvant
chemotherapy

Clinical trials in patients with TNBC,
under cytotoxic chemotherapy (com-
binations with anthracyclines or tax-
anes), have shown good response of
the patients and tumor regression in
the neoadjuvant setting (before sur-
gery). However, no improvement in
0S was observed since there was,
usually, tumor recurrence in 5 years.
Besides, analyses of several studies
with different chemotherapeutic
regimens have revealed that it is the
patients with TNBC which are mostly
benefited from adjuvant therapy.“-¢

TNBC and targeted therapies
PolyADP-ribose polymerase (PARP)
inhibitors seem to be the future in
the therapeutic scheme of TNBC
women. PARP is a nuclear protein,
responsible for the repair of the
DNA damage that occurs naturally in
cancer cells. PARP inhibitors may in-
terfere with this repair process, en-
hancing, thus, the efficiency of
chemotherapy. The main PARP in-
hibitors are olaparib, iniparib, and
veliparib.2

A phase | study revealed that only
patients with BRCA mutations re-
sponded to olaparib, while a phase Il
study revealed that women with
BRCA mutations responded better
and with a lower toxicity profile when
olaparib was administered in high
doses (400 mg twice daily) than
women with no BRCA mutations.

The administration of inaparib, in a
phase Il trial, increased OS when
combined with gemcitabine and car-

Trial number

Study population

Description

Olaparib
NCTO01116648

NCT01078662
mutation
NCT01115829

NCTO00516724

NCTQ0647062

Veliparib

NCT01104259

NCT01149083

mutation

NCT01042379

Iniparib

NCTO00813956

NCT01204125

NCT01173497

Metastatic TNBC

Breast Ca with BRCA

Metastatic TNBC

Metastatic TNBC

Metastatic TNBC or breast
Ca with BRCA mutation

Metastatic TNBC or breast
Ca with BRCA mutation

Breast Ca with BRCA

Neoadjuvant TNBC

Neoadjuvant TNBC

Neoadjuvant TNBC

TNBC with brain metastasis

Phase l/Il trial evaluating the
optimal dose and efficacy of
cediranib and olaparib

Phase Il trial in breast cancer
patients with BRCA mutation
Phase | trial evaluating the
co-administration of cediranib
and olaparib, followed by a
randomized phase I
evaluating cediranib £
olaparib

Phase | trial evaluating the
safety and efficacy of
olaparib and carboplatin,
olaparib and paclitaxel or
olaparib, carboplatin and
paclitaxel

Phase | trial evaluating
olaparib kai carboplatin

Phase | trial evaluating
veliparib, vinorelbin, and
cisplatin

Randomized phase Il trial
evaluating veliparib +
carboplatin

Trial evaluation many
schemes. One of these is the
co-administration of
paclitaxel, carboplatin, and
veliparib

Phase |l trial evaluating
gemcitabine, carboplatin, and
iniparib

Randomized phase |l trial
evaluating paclitaxel +
iniparib

Phase I trial evaluating
iniparib and irinotecan

Table 1
Phase I and Il studies regarding PARP inhibitors currently under way

boplatin in patients with TNBC.7-9
Several phase | and Il trials are under
way in an effort to select the appro-
priate population of TNBC patients
that will have the most chances of
responding to targeted therapy with
PARP inhibitors (Table 1).

Targeted therapies for TNBC consist
of drugs that inhibit the epidermal
growth factor receptor (EGFR). EGFR
activates the replication of the can-

cer cell the same way HER2/neu
does. In targeted therapy, this acti-
vation can be diminished, so that
there is a reduction in tumor growth.
EGFR can be targeted with 2 types
of substances: tyrosine kinase in-
hibitors (TKIs), like gefitinin and lap-
atinib, and monoclonal antibodies
(mAbs), like cetuximab.?

The co-administration of gefitinib,
docetaxel, and carboplatin in pa-
tients with TNBC increased the

g
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treatment response, while gefitinib was not proven to
be effective as monotherapy. Trials where lapatinib was
administered reported disappointing results except in
the subset of patients with breast cancer which overex-
pressed HER2/neu.'%-13

Phase Il trials have shown no benefit from monotherapy
with cetuximab in TNBC patients, but have shown a ben-
efit in the efficacy of the adjuvant chemotherapy setting.
The addition of cetuximab in carboplatin and irinotecan
increased the patients’ response but had no effect on the
progression free survival (PFS). Other trials with mAbs
have not yielded encouraging results.'*"

Finally, antiangiogenic substances, such as beva-
cizumab, seem to be efficient in some women with
TNBC.'®

CONCLUSION

TNBC constitutes a therapeutic challenge, since its ap-
proach differs as far as chemo-, hormonal, and targeted
therapy are concerned. Larger and more clinical trials
are needed so as to help the clinical oncologist to choose
the appropriate subpopulation of TNBC patients with
better chances responding in targeted therapies.
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