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Editorial

Ayarintoi{ ZuvdbeApo,

Ayarintd MéAn tng EAAnvikrg kat AteBvouc Etaipeiag Mo-
plakd Xtoxeupévwy Bepaneiwv

Xaipeti{w tnv nAekTtpovIKA KukAo@opia tou 20U TeUXoug
tou neptobikou Molecular Signature tng Etaipeiag pag.
2ag evnuepwvw ottt otg 5 loudiou 2014 61e€ixBn oto Ee-
voboxeio Royal Olympic pe noAu peydAn emituxia kat
oupuetoxn 150 nepinou Bepaneutwy Yyeiagn 1" Emotn-
Hovikr Eknatbeutiki Huepiba tou EAAnvikou Ivotitoutou
Eéatouikeupévwy Bepanesiwyv, nou opydvwoe n etalpeia
uag, ue Béua Oupooyikdg Kapkivog.

Kataélwpévol OupoAdyot dnwg ot K.k. Peuneddkog And-
ogroAog, Bdvoc Avaotdoiog, TkidAac lwdvvng, MNanndg
Avaotdaiog, Ztpafobnuog kwvatavtivog, Xpuagopdg Mi-
xanA, oykoAdyot dnwg ot k.K. Aguipn XZtapativa, Aaivd-
kn¢ lewpytog, MavwAdg lewpytog, kat o ypdpwy,
aKTIvodlayvwoTteg 6nwe ol K.K. Zouprnounng NadAog, Ni-
krta Ade€dvépa, AktivoBepansutég ot K.k. Kadaitdr Zwn,
Mapivdkn Mapia, o nupnvikdg k. Koutatkog lwdvvng Kat
noAAol dAAot npayuateutnkav kat avtdAda&av andyelg
ndvw OTIG OTOXEUUEVEG — €§aTOUIKEUNEVEG Bepaneieg
otov Kapkivo tou veppod, te oupobdoxou kuatng adAd
Kat Tou npoatdn.
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H Etawpeia pag Ba npayuatonotioet t 2" Eknatbeutikn
OykoAoykr) Huepiba, oto Eevoboxeio Xenia Volou oe ou-
vepyaoia e tov uneuBuvo tng Movdbog XnueioBepaneiag
I".N. BéAou «AxiAdonouAeio» oykoAdyo k. Priya I".

g 28-29 Noepfpiou ato Eevoboxeio Makebovia lNaA-
Adc¢ Ba npayuatonoinBei Ainuepiba und tng atyiba tng
Eraipeiag pag oe ouvepyaoia pe to B’ tufiua OykoAoyiag
tou A.N.B. «Beayévelo» e Bua: Xuvtoviaudg elbikotr-
twv yta v aéloAdynon R epappoyr twv poplakd ato-
XeUpEVwY Bepanelwyv atoug oupnayeic 6ykoug.
KaAoUpe ta péAn Hag va GUPUETEXOUVY EVEPYA Kal va ra-
paotouyv oti¢ npooexeic ekbnAwaelg te Etapeiag pag
yta va avriadAdéoupe andyeig ndvw otiG OTOXEUUEVEG -
e€arouikeupéveg Bepaneiec atic S1Apope; LOPPES
OyKwv.
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TUMOROGENESIS:

FROM THE INFLAMMATORY
TO THE CANCEROUS COLON

Resident in Gastrenterology
Editor in Chief

THE PATHOPHYSIOLOGICAL
BACKGROUND BEHIND THE
PROCESS OF CARCINOGENESIS
IN ULCERATIVE COLITIS

Is the pathophysiology regarding the
development of CRC in non UC pa-
tients the same as in those patients
with UC? What is known is that a
distinct adenomatous precursor
outgrowing the mucosa as a polyp
serves as the origin of CRC in non-
UC patients. On the other hand, CRC
in UC patients arises from areas of
focal or multifocal dysplastic mu-
cosa called dysplasia-associated le-
sions or masses (DALMs]." Any
neoplastic progression in UC pa-
tients involves a stepwise progres-
sion of pathological changes (Figure
1]. It remains unclear whether tumor
progression can skip one or more of
these steps or if one grade of dys-
plasia may progress to another
grade.?

Researchers have revealed that tu-

morigenesis in UC involves muta-
tions in somatic cells followed by
their clonal expansion. The exact
mechanism by which these genetic
abnormalities contribute to the mu-
tator phenotype (how and when mu-
tated cells transform into dysplastic
or cancerous cells] or how clonal
succession is associated with tumor
progression [(is mutation load in-
creasing as cells become increas-
ingly dysplastic) has not been
elucidated yet.?

Disease activity has not been shown
to correlate with the incidence of
UC-associated adenocarcinoma.2
However, the degree of active in-
flammation, assessed by histologi-
cal criteria, has been found to be an
independent risk factor for develop-
ing advanced CRC among patients
with long standing UC.* The colonic
mucosa in UC patients is infiltrated
by neutrophils, macrophages, B and
T cells, all of which express trans-

Figure 1.

membrane Toll-like receptors
(TLRs), which are specific microbial
recognition receptors. When a mi-
crobe binds to these receptors, the
nuclear factor kB (NFkB) and mito-
gen-activated  protein  kinase
[MAPK] pathways are activated.®
The tumor necrosis factor-a (TNF-a)
binds to the receptor TNF-receptor
(TNF-R] promoting inflammation
(Figure 2J.

A deregulated immune response
seems to be, also, implicated in the
formation of precancerous and can-
cerous cells in UC patients. There is
a loss of tolerance against com-
mensal bacteria residing in the in-
testinal lumen, due to transient
breaks in the mucosal barrier and
the concomitant increase of the ep-
ithelial permeability; bacteria are
allowed to infiltrate the subepithe-
lial tissue where an inflammatory
response against them is gener-
ated.®

The progression of pathological changes in UC leading to CRC.
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Figure 2.

Mechanisms underlying carcinogenesis in UC.

Pro

Inflammatory cytokines
(E.E. TNF, IFN-y, Chemokines,
ary mediators)

TNF: tumor necrosis factor; IFN-y: interferon-y; iNOS: inducible nitric oxide synthase; NOX: NADPH oxidase;
ROS: reactive oxygen species; TLR: Toll-like receptor.hyperplastic epithelium

The inflammatory process is in-
volved in the release of radical re-
active oxygen and nitrogen species
(ROS and RNS, respectively] by cells
of the innate immune system. ROS
and RNS are highly reactive free
radicals that regulate DNA, RNA,
proteins, and lipids; causing DNA
single/double strand breaks and
base modifications, they affect reg-
ulation of genes that encode factors
that prevent carcinogenesis causing
potentially carcinogenic changes to
DNA [p53, DNA mismatch repair
proteins and base excision-repair
proteins].”

The inducible nitric oxide synthase
(iNOS] is upregulated in macro-
phages and epithelial cells, result-
ing in increased local production of
nitric oxide [NO] which can react with
oxygen and superoxide yielding
highly reactive byproducts (dini-
tro —gen trioxide and peroxynitrite,
respectively). These byproducts are
responsible for DNA mutations and
breaks, through the deamination of
DNA bases.®

GENOMIC INSTABILITY

Both sporadic CRC and UC-associ-
ated CRC share common genetic
features; they are both the result of
genomic instability, either mi-
crosatellite instability (MSI) or chro-
mosomal instability (CIN).°

Microsatellites are short repeated
nucleotide sequences (as short as
one or two nucleotides] interspersed
throughout the human genome. MS|
involves the primary loss of function
of genes that usually repair DNA
base-pair mismatches that occur
during the normal process of DNA
replication in dividing cells and is
characterized by the accumulation
of somatic alterations in these mi-
crosatellites (due to the presence of
insertions or deletions in these
repetitive sequences).’’

hMLH1 is part of the mismatch re-
pair system, a protein which, along
other proteins (hAMSHZ2, hPMST,
hPMS2, hMSHE, and hMLH3), forms
specific heterodimers to coordinate
DNA repair.’” Methylation of the

€

hMLH1 promoter causes MSI in pa-
tients with sporadic CRC, via the
transcriptional silencing of AMLH1.%.
The pivotal role of hMLH1 and
hMSHZ2 in tumorigenesis is high-
lighted by the fact their germline
mutations are responsible for the
most common inherited CRC, the
hereditary nonpolyposis colon can-
cer.”?

CIN, the product of abnormal segre-
gation of chromosomes and abnor-
mal DNA content (aneuploidy),
results in loss of chromosomal ma-
terial (loss of heterozygosity, LOH)
at sites of a number of cancer re-
lated genes. This loss and gain of
chromosome arms contributes to a
variety of chromosome-level chan-
ges [deletions, amplifications,
translocations).”

Losses on chromosomes 18q, 8p,
17p, and gains on 8q, 20q, and 13q
on patients with CRC, either UC-re-
lated or sporadic, have been re-
ported. 14 Loss of adenomatous
polyposis coli (APC] function, usually

o)l

3JNJoubIg JojNd3|o|Y

U



Molecular Signature

O¢éua

EMIZTHMONIKH ‘® ENHMEPQTIKH TETPAMHNIAIA EKAOXH THE

EAAHNIKHZ KAl AIEBNOYZ ETAIPEIAX MOPIAKA X*TOXEYMENQN BEPAMEIQN

through protein truncation or allelic
loss is evident in as much as 857 of
all CRCs. Loss of APC function re-
sults in elevated B-catenin concen-
tration (a subunit of the cadherin
protein complex], which could be the
initiating event in intestinal tumori-
genesis.”

LOH for p53 was found in 9% of
biopsy specimens indefinite for dys-
plasia.’® Missense, nonsense, and
tandem mutations were also de-
tected.’” p53 mutations appear to be
an early genetic event that precedes
p53 LOH. Data revealing that muta-
tions, but not LOH, were found in non
dysplastic or only indefinite for dys-
plasia UC mucosa adjacent to dys-
plastic areas suggest that p53
mutations precede aneuploidy in the
process of carcinogenesis.'®

The loss of function of tumor sup-

pressor genes on chromosome 18q
in the region of the deletion in colon
cancer (DCC) and in pancreatic can-
cer (DPC4) gene as well as induction
of the k-ras oncogene, has also been
observed in UC-associated CRC."®
Data suggest that activation of the
src proto-oncogene, which encode
cytoplasmic, membrane-associated
protein tyrosine kinases, is an early
event in the genesis of UC-associ-
ated CRC.?° Expression of the mucin
associated carbohydrate antigen
sialosyl-Tn (glycosylation abnor-
malities) seems to correlate with
malignant transformation in UC pa-
tients as it is expressed in aneuploid,
diploid, and nondysplastic mucosa
areas.?!

MSI (15%) and CIN (85%]) have both
been recognized as part of the car-
cinogenic cascade in UC patients as

Figure 3.

well as in patiens with sporadic
colonic adenocarcinoma; however,
the time and the frequency with
which these alterations take place is
not the same. In UC patients, wide-
spread genetic alterations in the
colon have been identified long be-
fore any histologic evidence of dys-
plasia or cancer, while no instability
has been identified in the colonic
mucosa of UC patients who are can-
cer/dysplasia-free.®# Figure 3 de-
picts the molecular alterations in
UC-associated adenocarcinoma.

Methylation of CpG islands in sev-
eral genes has, also, been suggested
to precede dysplasia in UC pa-
tients.?> A number of human cancer
genes that contain hypermethyla-
tion of promoter CpG islands have
been identified like p14 (ARF), p16
(INK4a), and E-cadherin (CDH1).242

Molecular pathogenesis of UC-associated CRC.

Aneuploidy/
CIN
Methylation
MSI
sialyl-Tn
COoX-2

Inflammatory
colon -
no dysplasia

Indefinite
dysplasia

O
-

N

Low grade
dysplasia

High grade

dysplasia

COX-2: cyclooxygenase-2, CIN: chromasomal instability; MSI: microsatellite instability; LOH: loss of heterozy-
gosity; DCC: deleted in colon cancer; DPC: deleted in pancreatic cancer; APC: adenomatous polyposis coli.
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KAINIKEX EOAPMOIEZ META THN ANBEKTIKOTHTA
2E SORAFENIB KAl VEMURAFENIB LE ALBENEIX
ME METAZTATIKO MEAANQOMA

€181k. MaBoAoyikns Oykodoyias,
€81k. laotpevieponoyias,
AieuBuvtns Loviagns.

EMIAHMIOAOIIA

Ané enidnpiofoyikd twv HIMA AlMO-
TEAEI TON 50 o€ ouxvétnta Kapki-
vos otous Gvbpes o' kal tov 70s o€
OUXVETNTa OTLS YUvaikKes .

To 10%-15% twv aoBevdv katd t H1a-
yvwaon ep@aviel petaotatikn vogo.

H npdyvwon n 5etAs atn petaotatikh
véoo eival nepinou oto 15%

Ta teAeutaia 40 xpdvia pikpn npod-
060s undpxel otn Bepansia péow s
XMB, tns avoooBepaneias A tou guv-
duaopé twv avwtépw.

2) n onoia napouatdlel coPapn toéL-
KotNta.

NEOI MAPAI'ONTEX

1. avacuvbuaopévo povokAwVIKG
avtiowpa IgG1 evavtiov twv
CTLA-4 (ipilimumab)

2. evavtiov tou PD-1 npoopépouv
evBappuvukd  anoteféopata
(ORR — 10,9%) adAd 6ev pno-
poUpe va npofAéywoupe notot
aaBeveis Ba avtanokplBolv Kat
undpxet onpavtkn to§ikdtnta.

NatlwV Kat VEwV PNXAvIoHwY avti-
otaons!”

METAAAAZIH BRAF

AvakadudgpBnke to 2002, undpxouv
petanAd&els atnv Kwvdon tns agpivns
/Bpeovivns (90% twv petaifd§ewy
undpxetl avukatdotaon tns Bandivns
and yfoutapikd oto aptvofu 600 -
VB00E) kat eppavidetat oto 50%-
60% twv aoBevwv pe peAdvwpa.

To vemurafenib (avaotoAdéas tou
BRAF), eival otoxeupévn Bepaneia,

MELANOMA MOLECULAR BIOLOGY Figure 1.

BRAF amplification

NRASQBEIK ____

ARAF, CRAF, truncated BRAF- - . _

{EKT C1218 "%
MEKT C1218 .

§ coT 1

Growth
factors

Call membrans

RAS PI3K =----- $signaling through PI3K pathwsy
l l —— PTEN
> BRAF AKT
l Cytoplasm 1
MEK1/2 mTOR

-
ERK12

N\

< 7
/:’/ Gana expression \\N‘Jdeus

Proliferation

Survival (anti-apoptotic
proteins)

Figure | Simplified scheme of the mitogen-activated protein kinase (MAPK) (RAS-RAF-MEK-ERK) signaling pathway.

"T~-. § Expression of growth facior receplors
ag. PDGFRB and IGF-1R, leading to

Angiogenasis

H kAaoalkh XMB (dacarbazine kat
temozolomide) npoopépel Mtwxés
avtanokpioels 7%-20% Kkat n 6idpe-
on eniBiwon kupaivetat otous 9 ph-
VES.

Yndpxel kat n avoooBepaneia pe (IL-

Yopiotatal goplakn €tepoyEvela Twv
Oykwv Kat dev undpxel “one-size-
fits-all”. Ba npénet va AdPel e§atopt-
Keupévn Bepaneia.

Yndpxel avdykn yla avayvwplon vé-
WV HOPLOKWY OYKOYEVETIKWVY HOVO-

¢

nhpe €ykplon and to FDA to 2011
otn Bepaneia aaBevwv pe tonikd
npoxwpnpévn h un e€apéoipn véoo
n oe petaotaukd BRAF (+) Beukd
kakonBes peAdvwpal??
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LE ALBENEIXZ ME METAZTATIKO MEAANOMA

Figure 2

« Clinical trial (preferred)

« Ipilimumab (category 1)2°

+ Viemurafenib (category 1)%%

« Dacarbazine

+ Temozolomide

s High-dose interleukin-257

+ Dacarbazine- of temozolomide-based combination chemotherapy/biochemotherapy,
(including cisplatin and vinblastine with or without interkeukin-2, interferon alfa)

(category 2B)7
« Paclitaxel (category 2B)
+ Pacltaxelicisplatin (category 28)
« Paclitaxel/carboplatin (category 2B)
Figure 3
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Tuxatonotnpévn KAWVIKA PeAETN dons 3, cuppeteixav 675 aoBeveis

HE petaotatikéd peddvwpa kat petadidaén BRAF VEOOE,
xwpls va €xouv AAGReL nponyoupevn Bepaneia.

Figure 4
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Figure 5
A Overall Survival
100+
0 Vemurafenib (N=336)
30+
£ 0
T 60 Dacarbazine (N=336)
£ 0
= [T |
T 40
g 30+
209 Hazard ratio, 037, 95% CI,0.26 to 0.55;
104 P<0001
c 1 I T | I | I | I 1 I
0 1 2 3 4 5 6 7 & 9 0 1
Moniths
No. at Risk
Dacarbazine 336 283 192 137 98 64 39 20 E 1 1 0
Vermurafenib 336 320 266 210 162 111 80 35 14 6 1 0

6-month OS in the vemurafenib group 84% VS 64% in the dacarbazine group
Chapman P, et al. N Engl J Med 2011;364:2507-16
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KAINIKEZ EOAPMOI'EX META THN ANBEKTIKOTHTA £E SORAFENIB KAl VEMURAFENIB
LE ALBENEIX ME METAZTATIKO MEAANQMA

MH EKAEKTIKOI ANA-

XTOAEIZX BRAF

To Sorafenib (avaotoAéas noARanAwyY
Kivaowv), wild-type BRAF, VB00E
BRAF, CRAF, VEGFR , PDGFR ©9

SORAFENIB

‘Ebel&e neploplopévo dpenos ws po-

clitaxel (ueAétn pdons 2) — evBap-

voBepaneia, ouvhBws xpnotponot-
eltat Sorafenib + carboplatin/pa-

PUVTIKA anotenéopata

AAANATA ATTIOTEAEEMATA AEN EMI-
BEBAIQBHKAN QX XM8 1rskat 2
FPAMMHE YE MEAETEX ®AXHY 3
AEN EAEIZE KAINIKO O®EAOL X TA
RR, PFS, 0S

Figure 6
Table 3 Clmical trials of combinagons in melanoma
Agent Combination FPhasze Molanoma patients Resp or endp
avaluabla for obsarved in malanoma
response {n) patient(s)
Multi-targot BRAF inhibitors
Sorafanib Intarfaron dpha I 1 wich the remalning | SD
12 bamg reral call cancer
Sorafenib Pegylated 2 41 3PR. 145D
Intarfaron alpka
Sorafenib Dacarbazing R2 51 m the sorafenib CR +PR = 12
and dacarbazing arm Thara wara statstcally spnificant
Improvamsants i PFS ratas at & and
? months, and In TTF in favor of the
sorafanib plus dacrbarme arm
No diffarancae in OS was obsarved
Sorafanib Dacarbazine 2 74 O CR, EPR, 34 SD, 22 PD
Sorafenib Carboplatin Iz 34 | IPR, |95D
and Paditaxal
Sorafenib in the firstJina satting Carbopiatin 3 407 pt= om tha sorafanib, Mo differanca in O5, PF5, or RR
and Paclitaxsal crboplatin,
and paditual arm
Sorafanib in the secomd-line Carboplatin 3 135 pts in both arm Mo differance in OSF, PF5,
seiting and Faditaxal or Incid of bast ras
Sorafenib Tamairolimus I bz OCR,0FPR, 105D
Sorafenib Tipifarmiby I 7 OCR,0PR, 25D
Serafenib Tamsiralimus R2 Arm A - Sorsfemb Asrmn A: D CR, 2 FR, 245D
or Tipifarmb and tamsirolimus arm:6& #Agmen B: 0 CR. | PR, 10 SD
Arm B - Sorafonb
and tiptfarmib
ANTILTAZH ZE AYBENEIX ME

MEAANQMA ME BRAF METAAAZH
ANTATOKPINONTAI MONO IMA AITO
YTH XTOXEYZH ME ANALTOAEIX
BRAF nepinou yiwa 6tdothpya 7 pnvwv
o616t avantoetart ANTOXH IXEAON
YE OAOYZ TOYZ AXBENEIX

Baseline

2 weeks

6 months

Figure 1 Typical reponie for patients on BRAF Inhibiton. SHAS inbatiion can Pouce pOSN emiseon tamogaphy §
e taut urfofunately mos b

Ite ohae | shucy of MGG benuafend]

£1) maporaed

This pacient wan tested

Flaherty KT, et al. N Engl J Med 2010;363:809-19
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MHXANIZMOI

Figure 8

ANTIZTAZHE (1)

MAPK pathway dysregu-
lation

¢ altered MEK signaling

¢ ERK activation

e PI3K/AKT/mTOR pathway | armar
dysregulation

¢ activation of the IGF-1R
pathway

¢ differential expression of
PDGFRB

CRAF, truncated BRAF- - _

BRAF amplification

Growth
factors

BRAF
l Cyropiasm

1"

MEK/2

-
ERK1Z2

x
w
'

Receptor tyrosina
kinase g

Conll rraeumitar s

Geane expression

A

Proliferation
protains)

Survival (anti-apoptotic

Angicgenesis

MHXANIZMOI
ANTIZTAZHEZ (1)

Moépla epniekdpeva oto povondt
MAPK — evblapépovies atéxol yla
unepnndnaon tns avtiotaons. H evep-

yornoinon tou MAPK ané petadiay-
péva BRAF obnyel oe avtigtaon
otous avaotoneis BRAF kat autd éxel
oav anotédeopa HIKphs dlapkelas
avtandkplon

H avtiotaon oto MAPK obnyei, o€ evep-
yorioinon RTKs kat N-RAS, au€non tns
€kppaans tou C-RAF, evepyonolei tov
IGF-R1, evepyonolei tov PI3K-AKT kat
npokanei anwAela tou PTEN. ©

Figure 9 ANALTOAEIZ KINAZHZ TQN MONOTATIQN MAPK KAI PI3K/AKT/Mtor

BEZ235
BKM120
AZ628 GDC0941
GDC-0879 GSK2126458
GSK2118436 XL147
SB590885 GSK2141795
Vemurafenib MK-2206
XL281
AZD6244
CL-1040
GDC-0973
GSK1120212
MR e2 AP23573
Everolimus
0§1-027
Temsirolimus
SCH772984
Kudchadkar R, et al. Cancer J 2012;18:124-31
YTOXEYMENH BEPAIEIA BRAF and/or mutant BRAF, eivatun  sine, GSK2141795, everolimus, tem-

Yndpxouv pépla nou otoxeUouv To
povondu tou MAPK (vemurafenib,
dabrafenib, GSK436,
RAF265) ta onoia eival €161kd yla

sorafenib,

€181kd yla tous avaotoneis tou RAF,
pnopei va eivat avaotoneis tou MEK
(GSK1120212, AZD6244). Akdpn
undpxouv popLa nou otoxeUouv 1o
PI3K/AKT/mTOR povondtt (perifo-

d

sirolimus ).
Avaotofeis tou VGEF (bevacizu-
mab), avaotodeis tou c-KIT (imatinib,

dasatinib, nilotinib)
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KAINIKEL EOAPMOIEX META THN ANBEKTIKOTHTA LE SORAFENIB KAl VEMURAFENIB

LE ALBENEIXZ ME METAZTATIKO MEAANOMA

Figure 9 ANTIXTAZH + NIBANOI XYNAYAXMOI

ble 1, Posdible mechanisms of resistance to selective BRAF inhibitars an d potential therapautic combinatians,

NnQx 6A MMNMOPEXOYME
NA TEMNEPALOYME THN ANTIXTAZH

Me to ouvbuacopé 2 f Kal NepLogdTEPWY NApaydvIwy nou
avaotéAdouv atéxous eite ato (6lo povondu (avaotodeis
BRAF kat MEK] eite oe nopdninia povondtia (sorafenib
+ temsirolimus, bevacizumab + everolimus)

ANOZXOBEPATIEIA (1)

XopnynBnke avBpwntvo povokAwviké Ab évavtt Tou uro-
doxéa (PD-1) nou ekppdletal ota T kUttapa o€ 95 aoBe-
vels + ipilimumab  .lponynBeioa avoooBepaneia
(interferon-a f IL-2) otous 60 and tous 95 kat xoprynon
B-raf avagtoféwv og 7 and tous 95.Meploadtepo and to
1/3 avtanokpiBnke otnv avoooBepansia (RR:28% kat
SD:6%)

H PDL-1 npwteivn pnopei va anotenéaet €va biomarker
avtandkpions. To BLOCKAGE TOY povonatioU tou PD-1
pnopei va avtinpoownelel pia véa avoooBepaneia.”

ANOZXZOBEPATIEIA (I1)

Ipilimumab + bevacizumab oe Medétn @dons | (21 aoBe-
vels) anotedel aocpain ouvblaopd pe avektn togikdtnta.

Mapouaidotnke Grade 2-3 hepatitis (n=2) kat Grade 2 co-
litis (n=2) ®

ANOZXOBEPATIIEIA (111)

open-label, single-arm phase 2 trial 86 patients with lo-
cally advanced, unresectable stage Il or stage IV
melanoma — Ipilimumab + fotemustine They observed
Disease control in 46% and Toxicities grade 3-4 myelo-
hepatotoxicities in 55% of the patients.®

NANOLIPOSOMES ENCAPSULATED BEVACIZUMAB +
IPILIMUMAB IN PATIENTS WITH STAGE IlI-IV
MELANOMA MAYBE A FUTURE OPTION

LYNAYAIMOZX BRAF + MEK ANAZTOAEQN
MPOAPOMA AMOTEAEIMA pe T RR, T PFS, | toxicity
dabrafenib + trametinib VS vemurafenib (NCT01597908)
*COMBI-V study ,recruiting participants

*MeAétn BREAK-3 (pdons Il1)

*Mn Bepaneupévol aoBeveis (n=250) pe BRAF petan-
Aaypévo peddvwpa (Dabrafenib VS DTIC), PFS 5,1 pAves
(dabrafenib) VS 2,7 (DTIC) kat RR 53% VS 19% To&§ké-
wnta, avagépetal Hyperkeratosis 37%,Pyrexia 28%, Skin
papillomas 24% kat Keratoakanthoma 3%%

.
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Figure 10
A Progression-free Survival
Events Median Hazard Ratio (95% Cl) P Value
104 ne. (%)  mo
- Mono 47 (87) 53
3 1501 39(72) 92 0.56 (0.37-0.87) 0.006
3 0.8+ 31(57) 94 0.39 (0.25-0.62) <0.001
§ 06
g
a 044
s
¥
€ 02 — Combination 150f2
° — Combination 150/1
= — Menatherapy
0.0 T T T T T 1
0 3 6 9 12 15 18
Months since Randomization
No. at Risk
Monotherapy 54 46 25 13 2 0
Combination 150/1 54 47 33 26 11 1
Combination 150/2 54 52 36 29 15 1

Median PFS in dabrafenib + trametinib 9.4 mo VS 5.8 mo (monotherapy)
RR 54% — 76%,Duration of R 5.6— 10 pnves (13)

Ongoing studies

¢ Avaotodeis c-kit (imatinb, nilotinib, dasatinib) + ava-
otoneis BRAF

*Woodman SE, et al. Mol Cancer Ther 2009;8:2079-85
Dabrafenib (avactodéas BRAF) avédei&e napdpola ano-
tedeopatikétnta We to vemurafenib (1)

BREAK-MB pefétn @dons I/Il = po dabrafenib o€ pe-
tadfaypéva BRAF petaotatukd atov eyképaio — €v-
Bappuvtikd anoteAéopatal’?

MEAAONTIKEZ MNMPOOMTIKEZ (1)

* DABRAFENIB (BRAF avaotoiéas) + TRAMETINIB (MEK
avactondéas) — evBappuvtikd anotedéopata (Pedétn
@dons I/11)

MEAAONTIKEZ MPOOMTIKEZ (I1)
DABRAFENIB + TRAMETINIB MnopoUv va cuvbuaatouv
pe aopdiewa .Qs napevepyeles avag@epouv Pyrexia
26%—71% ,Skin lesion 7%—19%('4

MEAAONTIKEZ MPOOMTIKEE (I11)

¢ vemurafenib + cobimetinib (MEK inhibitor)

MeAétn pdons | 19
vemurafenib + cobimetinib VS vemurafenib — ongoing
(NCT01689519)

CONCLUSIONS (1)

e Vemurafenib and ipilimumab are bringing hope to
physicians and patients

* Vemurafenib is a highly BRAFV600 mutant melanoma
inhibitor with good responses BUT WITH SHORT ME-
DIAN DURATION RESPONSE

¢ |pilimumab was developed to to block the cytotoxic T-
lymphocyte associate antigen 4 (CTLA-4)

e Several clinical trials are underway combining these
2 approved drugs together and/or separately with
OTHER THERAPEYTIC TARGETS (PD-1, PDL-1, MEK-1,
VEGF-A, C-KIT)

e Cell therapy as adaptive T-cells is encouraging
 Nanoencapsulation of these FDA approved drugs (ve-
murafenib, ipilimumab) MAY ENHANCE THE PHARMA-
COLOGICAL FEATURES (n.x. Bio6iaBeoiudtnta kat t
otéxeuon)

* DIRECT TARGETING MAY AVOID IMMUNE RESIST-
ANCE, IMMUNE ESCAPE AND DISEASE RELAPSE

o)l
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KAINIKEZ EOAPMOI'EX META THN ANBEKTIKOTHTA £E SORAFENIB KAl VEMURAFENIB
LE ALBENEIX ME METAZTATIKO MEAANQMA

a Patient 1 b Patient 2

Pre-treatment 2 weeks vemuralenib Pre-treatment 2 weeks vemuralenib

Nature Reviews | Drug Discovery
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