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Oncogene addiction as a foundational rationale for
targeted anti-cancer therapy: promises and perils
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OV CONGER S50 NADONALE

i

'



MUTAZIONI SENSIBILIZZANTI, NUOVI TARGET E MODERNI TRATTAMENTI ONCOLOGICI

Oncogene addiction as a foundational rationale for
targeted anti-cancer therapy: promises and perils

0 TRIGGER AT THE
AME TIME PRO-SURVIVAL AND PRO-
POPTOTIC SIGNALS

Oncogenic shock
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Oncogene addiction as a foundational rationale for
targeted anti-cancer therapy: promises and perils
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Tort; & Trusolino, EMBO Mol Med 2011, 3:623-636
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ting of the hallmarks of cancer

EGFR Cyclin-dependent
inhibitors kinase inhibitors

. . Sustaining Evading .
Aerobic glycolysis peolforative growth Immune activating
inhibitors signaing SUPDIeSSOrs anti-CTLA4 mAb
N
Devogulating

Proapoptotic Resiong Enabing Telomerase
{ cel rephcative ’
BH3 mimetics Seath ol Inhibitors

Genome
Instabiity & .
mutason ; nflammation
PARP Inducing Activating N Selective anti-
inhibitors anglogenesis  invasion & inflammatory drugs
metasiasis
Inhibitors of Inhibitors of
VEGF signaling HGF/c-Met

Hanabhan D, Weinberg RA. Cell 2071,
(éﬁ L} ‘ UNIVERSITA' CAMPUS BIO-MEDICO DI ROMA R

www.unicampus.it I RO

—_—
Padove. 11 nosendes



_ | MUTAZIONI SENSIBILIZZANTI, NUOVI TARGET E MODERNI TRATTAMENTI ONCOLOGICI

IN LUNG CANCER
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Original Investigation

Using Multiplexed As
In Lung Cancers to Se

From 2009 through
Memorial Sloan Kat 1007 patients

An DRIVER

Results were used tc TARGETED THERAPY
or trial in 275 of 10! 28%

Kris MG, JAMA 2014, 311(19):1998-2006
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Original Investigation

Using Multiplexed
in Lung Cancers to

Survival Probability
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[he median survival:
3.5 YEARS for patients with an

tﬂ'i\ oncogenic driver and genotype-directed
" therapy

therapy

for patients with any
ver(s) who did not receive
ed. p = .00

Log-rank P<.(
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Kris MG, JAMA 2014, 311(19):1998-2006
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utation Consortium
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KRAS mutation
KRAS mutation in NSCLC, despi

most

|
mTOR INHIBITOR: ‘ ¥ VMEK INHIBITOR:

Selumetinib, Trametinib

Ridafolimus

OS 18 vs 5m, p=0.09
Riely G, ASCO Meet Abs
2012, 30(15):7531
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KRAS mutation: ne with docetaxel

Progression free survival
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— Placebo + docetaxed n=40 |
HR 0.58; 80% CI 0.42, 0.79; 1.sided p~0.

=]
o

o
N

(=]
o

Proportion of progression-free patients
o
da

Actually ongoing SELECT-1, a randomized Phase 111 cli
selumetinib, a selective MEK inhibitor, being investigatec
in patients with advanced or metastatic non-small-cell lu
whose tumours are KRAS mutation-positive.

ol 30, 2012 (suppl; abstr 7503)
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EGFR mutation cz

Raf-MAPK Pi3K-AKT

bliferation Survival

EGFR signals for longer
at the cell membrane

("""\) UNIVERSITA' CAMPUS BIO-MEDICO DI ROMA
& ‘ WWWANCBMRUS T A teaga 20067 Gadzar et al 2004; Hendricks et al 2006, Sordella et al 2004
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Common mutat

ding
t Transmembrane Extracellular
region domain

C-lobe  N-lobe

0.Chelix

Exon 19

(in frame deletion)

% ", ~\‘\ 2 Exon 21

""°”‘ V (L8SSR point 1) T7 ez al. NEJM 2004, 350: 2129-39.
mutation Paez JG et al. Science 2004, 304: 1497-500.
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IPASS
Progression-Fre EGFR Mutated
metastatic NSC

tion negative EGFR mutation positive

Carbo/Taxol : Gefitinib

R (95% CI) = 2.85 HR (95% CI) = 0.48
.05, 3.98) p<0.0001 (0.36, 0.64) p<0.0001

reatment by subgroup interaction test, p<0.0001

Mok. ESMO. 2008
UNIVERSITA' CAMPUS BIO-MEDICO DI ROMA e
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ERIL.OTINIB in asian population as first line therapy for metastatic NSCIL.G
OPTIMAL.: Progression-free survival

Erlotinib (n=82)
~ Geml/carbo (n=72)

HR=0.16 (0.10-0.26)
Log-rank p<0.0001

&
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o
-
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Q.

\—Hﬂ 13.1

0 10 15

Time (months)
Patients at risk

Erlotinib 82 51 20 2
4 0 0

Zhou, Lancet Oncol. 2011 Aug;12(8):735-42
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ERI.OTINIB wlation for metastatic NSCIL.C

PFS in the EURTAC intent-to-treat (ITT) population™

e Tarceva (n=86)

10
we Chemotherapy (n=88)
0.9-
- Hazard ratio (HR)=0.34
z o8] § (95% confidence interval [Cl)=0.23-0.49)
2 months Log-rank P<0.001
g 07- Tarceva
g 95% C1=8.7-129)
3 06
S
B, K e
8 | months %
g e : chemotherapy
g 03] : (5% =4.£5-0.0) reduction in risk
2 : of progression
a 02 - or death'®
0.1 | : h
00 ] - | || - 1 1 1 1 I ] ] 1 ] 1 1 1

0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45

Duration of progression-free survival (months)
*As assessed by investigator.
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AFATINIB tatic NSCLC in EGER mutated patients
LUNG LLUX 3 : PF

PES event, n (%) 152 (66) R
i ‘ Median PES (months) ~ 11.1 6.9

Hazard ratio 0.58 (V.45—0.78)
(95% confidence interval) p=0.0004

9 12 () 18
Progression-free survival (months)

Sequist, et al. [CO 2013
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d studies of EGFR

t line therapy

@
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www.unicampus.it

Trial EGFR TKI Diarrhea Skin
All grades All grades
(severe) (severe)
IPASS Gefitinib 47% (4%) 66%0 (3%0)
NEJSG 002 Gefitinib 34% (1%0) 71% (5%)
WJTOG 3405 Gefitinib 54% (1%) 85%0 (2%0)
First-SIGNAL Gefitinib 50% (3%o) 72% (29%)
OPTIMAL Erlotinib 25% (1%) 73% (2%)
EURTAC Erlotinib 57% (5%) 80% (13%)
TORCH Erlotinib 38% (5%0) 67% (11%)
LUX-Lung 3 Afatinib 95% (14%) 89% (16%)
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tudies of EGFR

first line therapy

Author Study N (EGFRm +) | RR (TKI vs CT) |PFES (HR, 95%CI)

Mok et al IPASS 261 71.2% vs 47.3% | 9.5 vs 6.3 months
CT vs Gefitinib HR 0.48 (0.36-0.64)

Kobayashi et al | NEJGSG002 177 74.5%0 vs 29% 10.4 vs 5.5 months
CT vs Gefitinib HR 0.36 (0.25-0.51)

Zhou et al OPTIMAL 154 83% vs 36% 13.1 vs 4.6 months
CG vs Erlotinib HR 0.16 (0.10-0.26)

Rosell et al EURTAC 174 58.1% vs 14.9% | 9.7 vs 5.2 months
P-X vs Erlotinib HR 0.37 (0.25-0.54)

Yang et al LUX-LUNG 3 | 345 56.1% vs 22.6 % | 11.1 vs 6.9 months
PA vs Afatinib HR 0.58

o Existing Target T

_— to eradica
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Systemic-PD
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NOT all patients with QUIRED RESISTANCE
TKI are crea

PD-Subtype

Systemic-PD

Cmplala
Remisslon PD Laslons

Che;lotherapy

New targetagents ~
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SCLC
transformation

d 2077 IR
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NOT all patients

o

Oligo-PD

www.unicampus.it
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THERAPY
disease prolongs
inhibitors i

Site of first progression | Numbe
patie

All patients 25

>6 months of additio

Weickhardt | Thorac Oncol. 2012
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FEASIBIEES NS

NON

Ready N,. | C/in Onco
Stinchcombe TE. |
Center A, | Thorac On
Choong NW,. | Thor
Ramella, Biomed Res

Komaki, IASLC 201

INCREASED TOXICITY
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APIES AND RADIOTHERAPY

se of TKI and RT-CT

Table 2 Selected Phase I/l Studies of Concurrent EGFR-TKI and Chemoradiotherapy for NSCLC
Adverse Events (%) oS
No. of EGFR RT Esophagitis Neutropenia Response Median 1-Year 2-Year 3-Year
Study Patients Concurrent Inhibition  (Gy) Ind/Consol Grades 3-4 Grades 3-4 Rate (%) (mgnths) (%) (%) (%]
University of 16 Cisplatin, Erlotinib MTD: 66 Consol: docetaxel 19 50 65 11 20
Chicago®* etopside 150 mg/d
15  Carboplatin, Erlotinib MTD: 66 Ind: carboplatin, 40 20 59 15 16
paclitaxel 150 mg/d paclitaxel
CALGB 30106 39  Carboplatin, Gefitinib 2560 66 Consol: carboplatin, 31 38 81 13 53
(good risk)** paclitaxel mag/d paclitaxel
Zurich*® 14 Cisplatin (optional) Gefitinib 250 66 Ind: cisplatin based 22 1 21 12.6 NS
mg/d
University of North 23 Carboplatin, Gefitinib 260 74 Ind: carboplatin, 19.5 19 NS 16 20
Carolina®” paclitaxel mg/d paclitaxel,
irinotecan

N° pts
MD Anderson | 48
(Komaki 2012)

Campus Bio- | 60
Medico 2012

(Ramella 2013)




Brologically targeted ¢
radiotherapy in stage 111

Ui oz Learus syndrome

...we probably tried to g¢
the sun too quickly....

‘/Clear preclinical ratic
‘/Proper bio-marker s¢
‘/Methodical addition

Raben and Bunn, [CO 2012, 32:3909-3912
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ERAPIES AND RADIOTHERAPY
NICAL EXPERIENCES

UNSELECTE

EGFR-MUTA <ﬁ[
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Non-Small Cell Lung Cancers with Kinase Domain Mutations
in the Epidermal Growth Factor Receptor Are Sensitive
to lonizing Radiation
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Das, Cancer Res. 2006 Oct 1;66(19):9601-6.



Biology Contribution

Short-Course Treatment With Gefitinib Enhances Curative
Potential of Radiation Therapy in a Mouse Model of Human
Non-Small Cell Lung Cancer

NSCL.C cell lines with acts EGFR mutations

A HCC827 B AS549
600 o= contred 600 | _g-control
--IR - R
— 500 - 500 —a—gefitinib
= —A—gefitinib g
u S =O=gefitinib + IR
":I 400 | =O=gefitinib + IR ﬂ 400 -
£ E
o 300 £ 300 -
E (1]
3 e
8200 ‘ § 200 -
£ g
= 100 2 100

0 - | . 0 | . ,
oM 10 20 30 40 50 oMt 10 20 30 a0
123 pays after randomization 123 pays after randomization

gef £ IR gef £ IR

lmtm:nm.ml Journal of
Radiation Oncology

biology e physics

Bokobza Int | Radiat Biol Oncol Phys 2014




Epidermal Grow MUTATION
Associated ONGER LOCAL CONTROL

Definitive Chemo
I11

198 patients with known mutatio
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m - XYy 0 eaesese—- 8
g . MTTIR 10.4 (95% C.L, 18.0-21.0) months =1 =v=\ oo Wad-type EGRR
a Matated EGFR MS 350 (95% 1., 26.4-40.3) meaths
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Yagishita, Int | Radiat Oncol Biol Phys 2014
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utation Consortium

le Driver Mutations

NO MUTATION
DETECTED
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CRIZOTI IN ALK mutated patients
sed on the Objective Response Rate

PROFILE 1001 PROFILE 1005 PROFILE 1005°

N=116 N=133 N=261
Best overall response
Complete response 2(1.5%) 1 4 (1.5%)
Partial response 69 (59.5%) 67 151(58.3%)
Stable disease 31 45 69 (26.6%)
Progressive disease 6 10 19(7.3%)
Other' 8 10

Objective response (CRPR) fate o oo (cr00 70%)  51%(42%,60%)  59.8%(53.6%, 65.9%)

(95% Cl)

Duration of response? 48.1 weeks (median)  41.9 weeks (median) 45.6 (35.3, 53.6)
Duration of treatment, median 32 weeks 22 weeks n/a
Median PFS 10.0 months

Not mature 8.1 months

{95% CI: 8.2, 14.7)

Camidgeet al, ASCO 2011 Abs#2

( o UNIVERSITA' CAMPUS BIO-MEDICO DI ROMA B R i e
www.unicampus.it I‘Ac! RQ
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CRIZOTINIB in AL
Profile 1007: study de
(EMA approval in sec

Progression-free Survival
100

Hazard ratio for progression or deat
in the crizotinib group,
0.49 (959 Cl, 0.37-0.64)

P<0.001

Qe
<
1

Crizotinib

Survival (%)

204 Chemotherapy

Probability of Progression-free

Shaw AT, NEJM 2013

A
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Profile 1007: study desig
PFES of Crizotinib vs Pe

Progression-frea Survival with Crizotinib vs. Pemetrexed or Docetaxel

e 100 Hazard ratio for progression or death,
.‘;_"3 o 0.59 (959 Cl, 0.43-0.30)
S $0 Crizotinib P<0.001 (vs. pemetrexed)
g = Hazard ratio for progression or death,
5 60- 0.30 (359 Cl, 0.21-0.43)
6_9 i Ly P<0.001 (vs. docetaxel)

- "'
B2 40
&m
B ’0- b, Pem etrexed
3 Doxcetaxel 1oy
= 2

0
0

UNIVERSITA' CAMPUS BIO-MEDICO DI ROMA
www.unicampus.it
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Pemetrexed-based
posttive NSCLC

B Platinum/pem, first-line

Lo N mPE§ Pvalue
s AL I 5 85

0.8. — WTWTWT 104 54 0018
—— KRAS 4 41 0004

0.6 -

0.4.

0.2

i

0 6 12 18 24 30 36

Time (months)

Shaw, Scagliotti, Ann Oncol 2013

X
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Acquired R

Mechanisms of resist
— ALK resistance m
— Alternative signali
— Usually within 1-2

CNS relapses are

4

Camidge DR, et al. Lancet Oncol.
2012,13:1011-1019. 2. Kimt DW, et al. ESMO

2012. Abstract 1230PD. 3. Show AT, et al. ESMO
2012 Abstract . BA1_PR. 3. Katayama R, et al. Sci
Trans Med. 2012,4:120ral7. 4. Doebele RC, et al.
Clin Cancer Res. 2012,18:1472-1482. 5.

YN, DR A,
www.unicampus.it A| RO
Padove 611 nosendee
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NOT all patients wit

PD-Subtype

Systemic-PD

=
X

Drug

Brain-only PD

www.unicampus.it
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Isolated central nerv
on C

An Achilles heel of nc
with EML4-A

Crizotinib:
good plasma distribution (237 ng
but low cerebrospinal concentrat

Frequent isolated central nervous
CNS is the primary site of init
failure in 46% of ALK+

B . %
2 P, e -
| i ”-

Costa DB, JCO 2011; 29:e443
hun S, Cancer Biology & Therapy 2012; 13: 1376-1383

UNIVERSITA' CAMPUS BIO-MEDICO DI ROMA
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Indications and li
in non-small cell lu BRAIN METASTASES

Due to poor penett CRIZOTINIB ’ ‘
the CNS, HERAPY SHOUILD BE =
q L.‘Q;'L_J

rearranged lung ca

ALKH:
CRIZOTINIB

Limmermann, Canc Treat Rev 2014: 40: 716-722

UNIVERSITA' CAMPUS BIO-MEDICO DI ROMA T
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Indications and limitat
in non-small cell lung BRAIN METASTASES

mutated lung

Limmermann, Canc Treat Rev 2014: 40: 716-722

(“""} UNIVERSITA' CAMPUS BIO-MEDICO DI ROMA BT R
www.unicampus.it AI RO



_ | MUTAZIONI SENSIBILIZZANTI, NUOVI TARGET E MODERNI TRATTAMENTI ONCOLOGICI

EGFR TKI in non-s
BRAIN METASTA

Trials studyng the activity of EGFR TKI in NSCLC with brain M+

Author (Ref.) Treatment

Porta et al. [65] Erlotinib
Park et al. [66] Gefitinib o
Li [68] Gefitinib
Kim et al. [67] Gefitinib o
Welsh et al. [78] Erlotinib
Luchi et al. [80] Gefitinib

Significant improvemen
months and improvemen
depending on the study

ZLimmermann, Canc Treat

Rev 2014: 40: 716-722
("""\) UNIVERSITA' CAMPUS BIO-MEDICO DI ROMA T "
www.unicampus.it Al RO
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[utation Consortium

e Driver Mutations

NO MUTATION

ROS1 DETECTED

BRAF

www.unicampus.it Al RO
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Summary of Tum
ROS1+ NSCLC

20+
35+ 48+

D’Apres et al, ASCO 20713

UNIVERSITA' CAMPUS BIO-MEDICO DI ROMA (T N
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Max}mum Percent Reduction at Time of Best Disease Assessment

-50 1
-604 | Best Confirmed Response Smoking History
704 [ rartial response * Nonsmoher

80 - B stbledisease *& Smoker
-90- Bl Progressive disease RS S
00

—

Dabrafenib in
NSCLC patients

20 Patients®

Planchard D. et al Proc. ASCO 2013
("‘@ ‘ UNIVERSITA' CAMPUS BIO-MEDICO DI ROMA IOV COMGAERI0 MAZOHA
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Mutually Excl
MAP Kinase MELANOMA

Melanoma

Epidermide
* BRAF

* NRAS

* PTEN

« CKi

— Primarily acra
* GNAQ/GNATT

— Almost exclus

Nikolaou VA, et al. | Invest Dermatol. 2012;132:854-863.
Smalley KS, et al. Semin Oncol. 2012;39:204-214.

x
www.unicampus.it Al RO
Padove. 511 nosendes
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Distinct sets of

KIT

100
}NRAS 20% \ B KIT and NRAS

BRAF 50-60% M KIT and BRAF
W NRAS

c-kit 1% W RRAF

Percent Aberrant
3

\ Non=CSD j
CSD: cronic sun

induced disease Curtin, et al., [CO 24 (26)

(é‘? ‘ UNIVERSITA' CAMPUS BIO-MEDICO DI ROMA BT R
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MAP Kinase Pathway

¢KIT, NRAS, BRAF mutated in ~ 70

KI'T inhibitors:
< 5% melanomas (mucosal, acral) ; imatinib, nilotinib, dasatinib!*!

Oncogenic cell proliferation and survival

UNIVERSITA' CAMPUS BIO-MEDICO DI ROWIA T
www.unicampus.it Al RO
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DI ¢KIT: IMATINIB

Imatinib rappresenta il pr
un farmaco ideato razion
proteina anomala (Ber-Al
esempio, prodotta dal cro
Philadelphia o Ph) che ca
tumore umano (la LMC 1
caso).

Imatinib €& usato nel tratt
v’ leucemia mieloide cro

v' tumori stromali gastro
v" Pochi tumoti maligni i

(‘3’"3 UNIVERSITA' CAMPUS BIO-MEDICO DI ROMA s
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c-KIT mutations in

First report of a response to 1
mucosal melanoma harboring a c-kit mutati

Pre-Treatment Post-Treatment

Phase III study (Protoco

UNIVERSITA' CAMPUS BIO-MEDICO DI ROMA

www.unicampus.it Al RO




_ | MUTAZIONI SENSIBILIZZANTI, NUOVI TARGET E MODERNI TRATTAMENTI ONCOLOGICI

MAP Kinase Pathway

¢KIT, NRAS, BRAF mutated in ~ 70%

. BRAF inhibitors:
|

e €

MEK

vemurafenib, dabrafenib,

~42-55% melanomas LGX818H

Sosman JA, et al. ASCO 2011 Educational Book.
Arkenau HT, et al. Br ] Cancer.
2011;104:392-398.

Thomas N, et al.

Cancer Epidemiol Biomarkers Prev.
2007;16:991-997.

Nikolaou VA, et al. ] Invest Dermatol.
2012;132:854-863.

@

Oncogenic cell proliferation and survival

L
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Relative fre

BRAF mutation location (by % of all BRAF mutations
amino acid position and
substitution)

V600E
V600K
K601E*
G469A*
D594G*
V600R
L597Vv*

UNIVERSITA' CAMPUS BIO-MEDICO DI ROMA T "
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Pl

Screening

960 mg po bid
V (N=337)
BRAFVYE mutation /
. Randomisation
Stratification N=675
* Stage
* LDH level (1 vs nl)

* Geographic region

1000 mg/m? iv q3w
(N=338)

Co-primary endpoints
* Opverall Survival

* Progression Free S Me Arthur G et al ECCO/ESMO Abstract #281.BA

UNIVERSITA' CAMPUS BIO-MEDICO DI ROMA T

www.unicampus.it Al RO

Padove. 511 nosendes




BRIM-3 trial: A worldwide study

104 centers in 12 countries enrolled patients / .

)
: "‘ New Zealand (5) ‘
Mc Arthur G et al ECCO/ESMO Abstract #28LBA \
: e
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Confirmed {CTIVE RESPONSE

aCroSS V¢
programme

BRIM-3 ORR
(final analysis at OS IA,
30 Dec 2010)

Vemurafenib 56.
(95% CI) (38
Dacarbazine
(95% CI)

Me Arthur G et al ECCO/ESMO Abstract #281 .BA
LS UNIVERSITA' CAMPUS BIO-MEDICO DI ROMA e R
@ ‘ www.unicampus.it AI RO
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100
~ 90
S
< 80
<
>
B 70
S
2 60
(P]

3__’,‘ 50

o

/)]

§ 30

%” 20

A 10
0

Pr
(30 Dec 2

Hazard Ratio 0.26
(95% CI; 0.20 - 0.33)
Log-rank P<0.0001

Median 1.6 mos

:

Me Arthur G et al ECCO/ESMO Abstract #281.BA

www.unicampus.it A R
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Overall surviva

1.0 =
0.9 -
0.8~
S 0.7+
=
> 0.6 -
2
5 05=Fr——="""
(/)]
= -
g 0.4 Hazard r
s (95% CI; 0
0.2 =
0.1+
0 1 1
0 1

Me Arthur G et al ECCO/ESMO Abstract #281.BA

www.unicampus.it Al R
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Safety and efficacy of
BRAFV600K mutatio
follow-up of a phase

Extended follow-up a
675 ELIGIBLE PAT

countries between Jan

Dacarbazina

Me Arthur, The Lancet Oncology 2014, 15:323-332
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MAP Kinase Pathway

¢KIT, NRAS, BRAF mutated in ~ 70

BRAF inhibitors:

- _ 0
42-55% melanomas DABRAFENIB

Sosman JA, et al. ASCO 2011 Educational Book.
Arkenau HT, et al. Br ] Cancer.
2011;104:392-398.

Thomas N, et al.

Cancer Epidemiol Biomarkers Prev.
2007;16:991-997.

Nikolaou VA, et al. ] Invest Dermatol.
2012;132:854-863.
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Primary endpoint: PFS  BREAK-3
Investigator-assessed (cut-off: 19 December 2011)

Hazard ratio 0.30 (95% CI: 0.18, 0.51); p<0.0001

= 18-
2 oa-
§ 08 = Dabrafenib:
a 07- median PFS 5.1 mos
E 0.6 —
; 0o -y —————— -y = = ——— e
2 04
2 0.3 L i
s median PFS 2.7 mos
— ]

g =  I——
g 0.1 -
& o0

0 1 2 3 4 5 6 7 8

Time from Randomization (Months)
Number at nisk 187 104 172 113 100 41 a ] 3
683 53 31 14 1" = 4 2 )
On randomized study treatment at cut-off- dabrafenib 57%, DTIC 27% . At AS( ) Ax

Median follow-up time: 4 9 months (dabrafenib 5.1 mos. DTIC 4. 8 mos )

www.unicampus.it
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Baseline
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Selected adverse eve

Adverse events
Arthralgia
Rash

Fatigue
Photosensitivity
TLFTs
Cutaneous SCC
Keratoacanthoma
Skin papilloma
Nausea
Neutropenia

Uveitis**

www.unicampus.it Al RO

Padove. 11 nosendes
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Time to 1ncid

Median
[ ]
[ ]

o0 O [ ]
000 O [ ]
00 00 O o
o000 060060 o o

0 5 10
Ti

e Median time 8 weeks

e Median number of ¢

* Each dot represents

YOIV CONGER S50 NADONALE

UMIVERSITA' CAMPUS BIC-MEDICO DI ROMA
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JOURNAL OF CLINICAL ONCOLOGY DIAGNOSIS IN ONCOLOGY

ACUTE RADIATION SKIN TOXICITY ASSOCIATED WITH
BRAF INHIBITORS

A 71-year-old man with widesprez
melanoma
Disease progression in the axilla w
with palliative radiotherapy of 36

and Vemurafenib.

l

27 Gy to the dose prescription
point, 18 Gy to skin

Pulyirenti ] Clinical Oncol V0l 32, 2014

(""'@3 ‘ UNIVERSITA' CAMPUS BIO-MEDICO DI ROMA Y T
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JOURNAL OF CLINICAL ONCOLOGY DIAGNOSIS IN ONCOLOGY

ACUTE RADIATION SKIN TOXICITY ASSOCIATED WITH |
BRAF INHIBITORS

RT 8 Gy to painful bony metastases 1
ribs, and sacrum.After radiotherapy, h
dabrafenib. He underwent 8 Gy to the
disease, concurrently with dabrafenib.
with his previous radiotherapy fields.

Whole-brain radiotherapy at a dose o

fractions concutrtent v ita I Pulyirenti ] Clinical Oncol V0l 32, 2014

@ ‘ UNIVERSITA' CAMPUS BIO-MEDICO DI ROMA ST
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JOURNAL OF CLINICAL ONCOLOGY

Serious Skin Toxicity With the Combination of
BRAF Inhibitors and Radiotherapy

A 47-year-old man received 2 mo
with dabrafenib, after which a ne
measuring 1.1 cm in diameter was
(D12). Two months later, this met
1.9 cm, and a total of 36 Gy of irt
applied.

: ournal of Clinical Oncology, 170/ 31, No 13
(é‘? ‘ UNIVERSITA' CAMFUS BIO-MEDICO DI ROMA Ty i
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Case Report/Case Series

Vemurafenib a

Lise Boussemart, MD; Catherine Boiv
Emilie Routier, MD; Christine Mateus,

RT: Left hip 20Gy in 5 frac
vemurafenib therapy 23 da
radiotherapy, at a dose of 9
days after the initiation of
oped a pruriginous rectang
her left buttock

Boussemart L, Boivin C, Claveau |, et al:
Vemmurafenib and radiosensitization.

JAMA Dermatol 149:855-857, 2013

(”""\) UNIVERSITA' CAMPUS BIO-MEDICO DI ROMA
www.unicampus.it

OOV OONGER S50 NADONALE

IRO

—_—
Padove. 11 nosendes



_ | MUTAZIONI SENSIBILIZZANTI, NUOVI TARGET E MODERNI TRATTAMENTI ONCOLOGICI

Combination of BR
Radiotherapy in Pat
Shows

The increased severity o
BRAF inhibitor therapy DOSE DEPENDENT
that it only occurred in
no evidence of increase

Vemurafenib
radiotherapy under st
MONITORED VERY CLOSELY.

UNIVERSITA' CAMPUS BIO-MEDICO DI ROMA
www.unicampus.it AI
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Severe radiotherapy-inducedysh. ¢ Niv:\@ BE MWD OIEN

under vemurafe

The first patient, a female aged 32, treated wi
vemurafenib for three months, presented a
steroid-dependent after
brain stereotactic radiosurgery. Symptoms
persisted until her death six months later.

ra ANORECTITIS

2l L, Eur | Dermatol. 2013 Nov-Dec;23(6):879-81.

UNIVERSITA' CAMPUS BIO-MEDICO DI ROMA

NN MNGER S50 NADONALL
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Crosstalk Between ! 128771 8 4 K] G-V ¢ a1 19 N 012
Rationale for Dual 1

EGFR E
HER2

B i) b e

m TOR Inhibitors
Everolimus
Sirolimus
Temsirolimus

ER target gene
transcription

AAUAXUALUUAUUUAAAKAURAARUUUAAARAA

UNIVERSITA' CAMPUS BIO-MEDICO DI ROMA T "
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EVEROLIMUS

1. Advanced

2 Progressi
neuroendoct

(May 2011)

1. Breast cancer in p
advanced hormo
type cancet, in co

2012 i
) vida.gov) NewsEuvents/ Newsroom/ PressAnnonncements/ uem254350.htm
approves Novartis drug Afinitor for breast cancer”. Reuters. 20 Jul 2012.

(irﬁ ; ‘ UNIVERSITA' CAMPUS BIO-MEDICO DI ROMA T "
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BOILERO-2: PES at

—_
(-
S

[ ]

o0
(@)
1

607

N
(-}
1

20h

Probability of Event (%)

0 6 12 18 24 30

Piccart-Gebhart M, et al. ASCO 2012. Abstract 559.

»
www.unicampus.it AI RO
Padove. 11 nosendes
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BOLERO-2: Adverse Events at 18-

Everolimus + Exemestane | Placebo + Exemestane
(n = 482) (n = 238)
Grade Grade
Adverse Event, % All Q 4 All 3 4
Total 100 9 91 23 5
Stomatitis 59 8 0 12 <1 0
Rash 39 1 0 7 0 0
Fatigue 37 4 <1 27 1 0
Diarrhea 34 2 <1 19 <1 0
Nausea 31 <1 <1 29 1 0
Appetite decreased 31 1 0 13 1 0
el BT B BT B NN R
Hyperglycemia 14 5 <1 2 <1 0

4 8 UNIVERSITA' CAMPUS BIO-MEDICO DI ROMA
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%‘- www.unicampus.it AJRO



_ | MUTAZIONI SENSIBILIZZANTI, NUOVI TARGET E MODERNI TRATTAMENTI ONCOLOGICI

Everolimus
in a mo

HELENA J. MAUCERI', HAR
JOEL KOCHANSKTI?,

3000 - —&— Control
1 —a— RADOO1
2300 —a— 300Gy

—o— RADOO1+30Gy

Tumor Volume (mm3)
;
=
[(—]

—_—
Padove. 11 nosendes
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TOTAL RECALL OF RADI(
INHIBITORS: A NOVEL Al
FREQUENT SIDE EFFEC

COLITIS :
Ovarian Cancer and phase I
trial mTor

UNIVERSITA' CAMPUS BIO-MEDICO DI ROMA R Ty

www.unicampus.it Al RO




_ | MUTAZIONI SENSIBILIZZANTI, NUOVI TARGET E MODERNI TRATTAMENTI ONCOLOGICI

yitls exacerbated by Everolimus

JDPHAGITIS:
ncer Vertebral M+:
2 (30Gy/10 fx)

Miura, Case Rep Oncol 2013, 6:320-324

UNIVERSITA' CAMPUS BIO-MEDICO DI ROMA
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Clinical Investigation: Head and Neck Cance

A Phase 1 Study of Everol
Intensity Modulated Radia
Cancer

Fury M, Int | Radiation Oncol Biol

Clinical Investigation: Central Nervous Sys

RTOG 0913: A Phase 1 St
(RADOO01) in Combinatio
and Temozolomide in Pati
Glioblastoma
Prakash Chinnaiyan, Int | Radiatior

RACCOMANDAZIONE:
/- 4 settimane dall’eventuale trattamento RT

iziare Bverolimus, con le eccezioni per le

\‘ ) he a rischio di frattura per le quali erano

sufficientt 2 sett.
(’ﬂﬁ 3’3 ‘ UNIVERSITA' CAMPUS BIO-MEDICO DI ROMA

OV OONGER S50 NADONALE
www.unicampus.it AI RO
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KRAS ORE DEL COLON METASTATICO
1ZIONE DI RESISTENZA
Ar&ocpofézgdonﬂe
= ANy Bloccodella

VEGF

Soprawvivenza  Proliferazione Angiogenesi

Gene KRAS normale o 'wild type' Gene KRAS mutato
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Overall survival in AS WILD TYPE

1.0 —e. Cetuximab+FOLFIRI

0.9 i v FOLF'R'
%‘ 0.8 -
3 07
(=§. 061
© |
S os Oy .

) Cetuximab

5 0.4 FOLFIRI +FOLFRI
g 03] (n=350) (n=316)
4 No. of Events 288 242
€ 027 Metin0s 200 216

0.1 ] 5= 7407 [21.2-263]

| HR(95W): 0796 [0.670-0.946)
0] p-value: 0.0094 (log-rank)
0 6 12 18 24 30 36 42 48 54 60
Time (months)

Number of patients:
FOLFIRI 350 an 246 179 132 % 64 48 18 2 0
Cetuximab
Srogi. 281 237 144 108

www.unicampus.it AI RO
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PRIME: OS in PE

Events Median OS
n(%) (95% ClI) months

~—— Pantumumab +
FOLFOX4 (n=325) 165(51) 23.9(20.3-28.3)

FOLFOX4 (n=331)  190(57) 19.7 (17.6-22.6)

Douillard | Y, et al. |

- HR=0.83 (95%CI: 0.67-1.02) . .
\\\*\ p=0.072 Clin Oncol 2010,
T 28:4697-705.

WA, ... wr

Probability of Overall Survival

8 10 12 14 16 18 20 22 24 26 28 30 32 34 36
Months

FINAIL. RESULTS FOR PRIME

Median overall survival (OS) for W1 KRA
Ann Oncol, 2014 Jul:25(7):1346-55

2 e

&

UNIVERSITA' CAMPUS BIO-MEDICO DI ROMA
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Tested Mutations

KRAS exon 2 wild-type subset

KRAS = EXON 1 EXON 2 EXON 3 EXON 4

1213 61 146

Wt




Tested Mutations ofige AIO

KRAS exon 2 wild-type subset

KRAS ' EXON 1 EXON 2 EXON 3 EXON 4
1213 61 146
EXON3 - EXON4

99 61 117 146

Frequenza nuove mutaziont:

STUDIO FIRE 16%
PRIME 17%




Evaluation of OS ofige AIO

FOLFIRI + FOLFIRI +
Cetuximab Bevacizumab

PFS months 95%-ClI months 95%-CI

KRAS exon 2 WT
ITT population 24.0 - 36.6 22.7 - 27.6
(N= 592)

0.77
(0.62 — 0.96)

3.7 months

itk 24.5-39.4 22.7-28.6 19
(N= 342) : ! : : ‘ " (0.53 -0.92)

H_I

7.5 months
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KRAS MUTATION |

rectosigmoid localized ac

adenocarcinomas.

Colon, N (%)
Total case 49 (100.0)
KRAS wild type 34 (69.4)
KRAS mutant 15 (30.6)

Baskin Y, | Gastrointest Oncol. 2014 Aug;5(4):265-9.
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KRAS mutation does
chemoradiotherapy in A SYSTEMATIC REVIEW

696 patients KRAS MUTm

KRAS Downstaging  Cancer Mortality
Mutated vs Wild-Type

ODD R/
CI
pualue

CONCLUSIONS:
Based on these data, the pres
staging or cancer specific sur

A Clancy C, Surg Oncol. 2013 Jun;22(2):105-11.
LN UNIVERSITA' CAMPUS BIO-MEDICO DI ROMA o e
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Multicenter randomized phase
capecitabine, and preoperative WITH OR WITHOUT CETUXIMAB

followed by total mesorectal e

EXPERT-C Trial
COMPLETE RESPONS
90/ 149 KRAS/BRAF

=
b
>
c
=)
w
-
o
Nl
©
R
o
.~
[ 8

1 2 3 a 5
Time Since Random Assignment (years)
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RAS mutations and
cancer: results of the = i@ il

PAN-RAS WILD PCR (%) 5y PES (%) 5y OS (%)

CAPOX
CAPOX-Cetuximab

CONCLUSIONS:
Given the small sample size,
RAS mutations on cetuximab
investigation of RAS in large

SCLAFEANI, Eur | Cancer. 2014 May;50(8):1430-6
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TP53 mutation:
cancer: 5-year res EXPERT-C trial.

INDEPENDENT PREDI
BIOMARKER FOR CET
BENEFIT.

5y PES 5y OS
Cetuximab  89.3 92.7

No-Cetux 65 67.5

Sclafani F, | Natl Cancer Inst. 2014 Jun 23;106(7).
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DOMANDE PRATICHE 1/2

Nella neoplasia polme
hanno dimostrato ris
atttvantt EGFR o tras
in associazione alla R

NO

Popolazione mutata piu radiosensibile
Gl inibitor1 di BRAF

la tossicita 1n associaz

Milamcsa —
5

Tgnduiiads

SI, documentata la tossicita cutanea e

non ben conosciuta quella extracutanea
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DOMANDE PRATICHE 2/2

Attenzione alla prossimita
dell’apparato gastroenterico!!!

La mutazione di RA
di resistenzar
E’ una mutazione di resistenza
agli anticorpi monoclonali. Non
tossicita aumentata ma risultati

sono ancora poco chiari
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