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Targeted therapy in
cance

¢ Antiangiogenesis
¢ Anti EGFR & HER2
¢ mTOR inhibitor

¢ Immunotherapy
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Bevacizumab

© 93% human, 7% murine

@ recognizes all major
isoforms of human VEGEF,
Kd=8x10-1M

¢ terminal half-life 17-21
days




How Does Bev Enhance Chemo Efficacy?

Applying a Brake During the Break

Chemotherapy g21d Chemotherapy gq21d + anti-VEGF agent

* Clinical implications of antiangiogenic therapies
Hudis CA. Oncology (Williston Park). 2005;19(4 suppl 3):26-31.
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Molecular I\?Iechanisms of the
Development of Clear Cell RCC
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HIF-mediated transcriptional activation
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Final Overall Survival

——— Sunitinib (n=375)
Median: 26.4 months
(95% CI: 23.0 - 32.9)
IFN-a (n=375)
Median: 21.8 months
(95% CI: 17.9 - 26.9)

| Hazard Ratio = 0.821
(95% CI: 0.673 - 1.001)
p =0.051 (Log-rank)

nDeath/nRisk Sunit 375 44/ 326 38/283 48 /229 42 /180
nDeath/nRisk IFN-a 375 61 /295 46/ 242 52 /187 25/ 149
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Growth Factor (HER) receptors

HERL HERZ,
HER3, or HEF
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Adding anti-HER2 with 15t line palliative chemotherapy improved

overall survival in HER2 +ve metastatic Breast Cancer (2001 -2012)

Paclitaxel+/- T (1)

Docetaxel +/- T(2)

TCHvs TH (3)

Docetaxel + T +/- P (4)

T,trastuzumab; P,pertuzumab; TCH:paclitaxel/carboplatin/trastuzumab;
TH: paclitaxel/trastuzumab




Improved Overall Survival with First line Palliative chemotherapy in

5-FU vs FAM (1)

FAMTX vs ECF (2)

CF vs DCF (3)

ECF vs ECX vs EOF vs EOX (4)

FLP vs FLO (5)

S1vs S1P(6)

XP vs XP +trastu total (7)

XP vs XP +trastu High HER2 +ve (7)




) ) T-DM1 selectively delivers DM1 to
T-DM1 SEIEC‘"UEIY delivers DM1 to HER2-positive tumor cells
HER2-positive tumor cells

Receptor-T-DM1 complex Is
Internalized into HER2-positive &)
cancer cell

T-DM1 selectively delivers DM1 to
HER2-positive tumor cells

Potent antimicrotubule
agent Is released once Inside
the HER2-positive

tumor cell




2"9/3rd line

EMILI

T-DM1 vs Capecitabine + Lapatinib
 HER2-positive locally advanced

BC or MBC

* Previously received APy
trastuzumab-based therapy apatinib ( 1_21’;'9 ay, Days

(N=980) e
+ capecitabine (1000 mg/m?2,

Days 1-14) q3w

e Primary end points
— PFS by IRF
- OS
— 1-year and 2-year survival rates
— Safety
e Secondary end points
—  PFS by INV, ORR, CBR, duration of response, quality of life (QOL), TTF

ENILLIA
TDM4370g




HER2-positive advanced breast cancer, who had previously been treated

with trastuzumab and a taxane, to T-DM1 or lapatinib plus capecitabine

Overall Survival (%)

No. at Risk
Lapatinib—

capecitabine
T-DM1

78.4% (95% Cl, 74.6-82.3)

Median No. No. of

of Months Events
Lapatinib—Capecitabine 25.1 182
T-DM1 30.9 149

64.7% (95% Cl, 59.3-70.2) Stratified hazard ratio, 0.68

(95% Cl, 0.55-0.85)
P<0.001

Efficacy stopping boundary,
P=0.0037 or hazard ratio, 0.73

51.8% (95% Cl, 45.9-57.7)

Lapatinib—capecitabine

Months

T T T T T T T T T T T
6 & 10 12 14 16 18 20 22 24 26 28 30 32 34 36

496 471 453 435 403 368 297 240 204 155 133 110 86 63 45 27 17 7 4

495 485 474 457 439 418 349 293 242 197 164 136 111 8 62 38 28 13 5
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membrane



Progression-free survival in EGFR mutation positive and negative patients

EGFR mutation positive EGFR mutation negative

(n=132) (n=91)
Carboplatin / paclitaxel (n=129) Carboplatin / paclitaxel (n=85)

HR (95% CI) = 0.48 (0.36, 0.64)
p<0.0001

No. events Gefitinib, 97 (73.5%)
No. events C / P, 111 (86.0%)

HR (95% Cl) = 2.85 (2.05, 3.98)
p<0.0001

No. events Gefitinib , 88 (96.7%)
No. events C / P, 70 (82.4%)
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Probability of progression-free survival

Months
At risk :
Gefitinib 132 71 31 11 3 0 91 21
C/P 129 37 7 p 1 0 85 58

Treatment by subgroup interaction test, p<0.0001

ITT population

Cox analysis with covariates Mok et al 2009, Fukuoka et al 2009




Median PFS in first-line phase llI
EGFR Mut+ studies
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EURTAC ENSURE OPTIMAL IPASS  First- WJTOG NEJSG LUX- LUX- EURTAC ENSURE OPTIMAL IPASS First- WJTOG NEJSG LUX- LUX-
SIGNAL 3405 002 LUNG 3 LUNG 6 SIGNAL 3405 002 LUNG3 LUNG6

Erlotinib Gefitinib Afatinib Platinum-doublet chemotherapy

Rosell, et al. ESMO 2012; Wu, et al. WCLC 2013; Chen, et al. Ann Oncol 2013;
Gefitinib SmPC 2010; Han, et al. J Clin Oncol 2012; Mitsudomi, et al. Lancet Oncol 2010;
Maemondo, et al. N Engl J Med 2010; Sequist, et al. J Clin Oncol 2013; Wu, et al. ASCO 2013
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EGFR overexpression:

* CRC (27-77%)

* Pancreatic cancer (30-50%)
* Lung cancer (40-80%)

* NSCLC (14-91%)
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KRAS mutation:

* CRC (30-50%)

* Pancreatic cancer (90%)

* Papillary thyroid cancer (60%)
* NSCLC (30%)

BRAF mutation:

* CRC (10%)

* Melanoma (70%)

» Papillary thyroid cancer (50%)




@ 117 colorectal cancer patients’ medical records treated in medical
oncology unit between April 1999 - June 2009 were reviewed and
their paraffin-embedded tumor specimens from primary tumor were
tested for KRAS genotyping.

Mutation Base change Percent  Others

Negative mutation No base change 65%

Positive mutation 35%

Gly12Asp GGT—2 GAT at codon 12 35.1-37%

Gly12val GGT—2>GTT at codon 12 21.6%

Gly12Ala GGT—2>GCT at codon 12 5.4%

Gly12Cys GGT—2TGT at codon 12 9.6%

Gly12Ser GGT—2AGT at codon 12 5.6%

Gly13Asp GGC—> GAC at codon 13 15-20.6%




Overall Survival from Metatatic CRC (First Line)

N
W BSC

™ 5-FU/LV bolus2

.6-14.1 mo ¥ 5-FU/LV infusion

W IFL

14.8-17.4 * FOLFIRI

19.5 » FOLFOX
e e ——
20.3 ¥ IFL + BEVA

21.3
296 ™ XELOX/FOLFOX + BEVA

| FOLFOX + Cetuximab? [rk: * FOLFOXIRI

23.5 ® FOLFOX + cetuximab
23.9

* FOLFIRI + cetuximab

¥ FOLFOX + panitumumab
10 30

Overall survival Months
ancet 2000;355:10417; 3. J Clin Oncol 2004;22:

in Oncol 2008;26&20139; 6. J Clin Onco
011;29:20119; 9. J Clin Onc




What we know about mutations in the
EGFR pathway

-

Total n=747; triple wt n=397

Adapted from De Roock W, et al. Lancet Oncol 2010;11:753-762




Patients with untreated, Vemurafenib 960 mg PO BID
unresectable stage Ilic/IV (n = 337)
melanoma and confirmed
BRAF V600E mutati
mu i Dacarbazine 1000 mg/m?2 q3w
(N = 675) (n =338)

Q
Q

Outcome Vemurafenib Dacarbazine HR (95% CI) P Value
(n=336) (n=336)

Median PFS, mos : : 0.26 (0.20-0.33) < .0001
* CR 0.9

Chapman PB, et al. ASCO 2011. Abstract LBAA4.
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Crosstalk Between ER and PISK/AKT/mTOR Signaling: Rationale for Dual Inhibition

@ Growih factor

Bi_.

ligand-independent fashion'

© Estradiol suppresses the apoptosis
induced by PISBK/AKT/mTOR
lockade?

© mTOR is a rational target to
enhance the efficacy of endocrine
therapy




BOLERO-2: Exemestane * Everolimus in Non-Steroidal
Aromatase Inhibitor-Refractory Advanced Breast Cancer

Phase 3 study;
M=T724

Postmenopausal women
with ER* HER1- advanced
breast cancer refractory
to letrozole or
anastrozole

Recurrence during or
within 12 mo after end of
adjuvant treatment or

progression during or
within 1 mo after end of

treatment for advanced
disease

Everolimus 10 mg/d +
Exemestane 15 mg/d
(n = 485)

Placebo +
Exemestane 15 mg/d
(n = 239)

Primary endpoint:
PES

SEﬂﬂﬂdﬂl"! ﬁﬂﬂﬂﬂ-lﬂtﬁ:
OS5, ORR, CBR, safety, Qol, bone

markears




ORIGINAL ARTICLE

Everolimus in Postmenopausal Hormone-

Receptor—Positive Advanced Breast Cancer
José Baselga, M.D., Ph.D., Mario Campone, M.D., Ph.D.,

B Central Assessment
A Local Assessment

100t Hazard ratio, 0.43 (95% Cl, 0.35-0.54) 100+ D.36 (95% Cl, 0.27-0.47)
90 P<0.001 by log-rank test 90 P<0.001 by log-rank test

80
70 Everclimus plus exemestane
(median PFS, 10.6 mo)

80+

70+
60 Everclimus plus exemestane
=% (median PFS, 6.9 mo)

60|
50|
40|

304 "'ﬂ..l.l---.l.

20 Placebo plus exemestane

50
40
30
20

Probability of Event (%)
Probability of Event (96)

Ll
Placebo plus exemestaﬁgl""--l-._. & 1o (median PFS, 4.1 mo) L"-"'I'--J
104 (median PFS, 2.8 mo) —ll LT

0 0 T T T T T T T T T T T T 1
0 € 12 18 24 30 36 42 43 54 60 66 72 0 6 12 18 24 30 36 42 48 54 60 66 72 78
Weeks Weeks

No. at Risk No. at Risk
Everolimus 485 398 204 212 144 108 75 51 Everolimus 485 385 281 201 132 102 67 43
Placebo 239 177 109 70 36 26 16 14 Placebo 239 168 94 55 33 20 11 11

*Median PFS was 6.9 months with everolimus plus exemestane and 2.8 months
with placebo plus exemestane, according to assessments by local investigators

(
Median PFS was 10.6 mo and 4.1 mo,
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Crizotinib, PF-02341066

Potent & selective ATP competitive oral
inhibitor of MET and ALK kinases and their

oncogenic variants

- Variants of ALK

LK Cytoplasmic Fusion Q
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Tumor Responses to Crizotinib (PF-02341066)

for Patients With ALK-positive NSCLC

B Disease progression [ Stable disease [ Partial response [0 Complete response

A Percent Change in Tumor Burden
60—

40

Percent Change from Baseline

|
40
Patient No.

ORR: 57%
DCR at 8 weeks: 87%

Kwak EL et al. N Engl J Med 2010;363:1693-1703







Ipilimumab Blocks Negative Signaling From CTLA-4

CTLA-4 blocks co-stimulation: Ipilimumab blocks CTLA-4:
No T-cell activation T-cell activation

Co-stimulation via CD28:
T-cell activation

\ ﬁ)ilimumab

Adapted from Lebbé et al. ESMO 2008

APC, antigen-presenting cell; CTLA-4, cytotoxic T-lymphocyte antigen-4; MHC, major histocompatibility complex; TCR, T-cell receptor.
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Harvested Intravenous i D4 T cell

administration . 2 ol f v, PAP peptide
) | untde  PAP  GM-CSF
~ - P —r——mmmm MHCclassl

-

a Cﬂuktne
Density—gradient | ‘ =
. 1 ) 1 o
centrifugation 1 , i P

Shart-term 1. Infused Lysis o)

i e !
culture [36—44 hours) "\ ' manacyte Sho— Q?

( D ; ¢ \ . ‘-..___‘_“ﬂ__}
@ | @ Patient with *. | g el
Ghﬂ-CEF ... .:- R L L R R S T T T T T R T T T E T E

CDE" T cell Prostate tumaour
EHFIEhEd :m FI'I'G‘S[E.T'E e e e e et |
Cancer
ALmCICH IR Fusion protein




Sipuleucel-T Immunotherapy for

Al

Castration-Resistant Prostate Cancer
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A Multigene Assay to Predict Recurrence of Tamoxifen-Treated, Node-Negative,

HR positive, HER2 negative Breast Cancer

Proliferation Estrogen Low risk
Ki67 ER
S5TK15 PGR
Survivin BCLZ
CCNBI {gyclin B) SCUBE2
MYBLZ

Intermediate
risk
vussaeaesHigh risk

Reference
ACTB (B-acti
Invasion GA[JIJBDT-! ")
MMP11 (stromolysin 3) RPLPO
CTSL2 (cathepsin L2) GUS

TFRC

g
=
p
5
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O 0
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Figure 1. Panel of 21 Genes and the Recurrence-Score Algorithm.




JRARS RS FTNRAR,
MGMT promoter

Glioma with unmethylated MGMT

il Dol SRR
Exonl  Intronl

Glioma with methylated MGMT

LTI SBI 120

MGMT promoter Gene inactivation

@

Alkyl group removed by
MGMT from the DMNA
base guanine

%

Carmustine cross-links DNA
strands, and thare ia no sctive
MGMT to repair it

Chemoresistant tumaor

DMA cross-links cut,
tumor cells unharmad

Chemosensitive tumor

DMNA remmains cross-linked,
and tumor cells die

Esteller M, et al. N Engl J Med. 2000;343:1350-1354.




Effect of MGMT Promoter Methylation Status

on Survival Following TMZ Plus RT

PFS
= Median duration, mos
= Median 6 mos, %

0S
= Median duration, mos
= Median 2 yrs, %

Hegi ME, et al. N Engl J Med. 2005;352:997-1003







