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Treatment of Head and Neck Cancer

e Gold standard: concomitant chemoradiothecagyiatith

* Prospective imminent changes to gold standard?
— Induction taxane-based chemotherapy
— EGFR blockade during concomitant chemoradiotherapy

— RT dose optimisation using IMRT

 New approaches will need to find a role midhkts co
— Induction
— Concomitant

— Adjuvant



Opportunities for Introducing New Agents

Anti-proliferation Novel Radiosensitisers Anti-proliferation
Pro-apoptotic « small molecules Pro-apoptotic
Vascular normalisation e antibodies Anti-metastatic
Anti-invasion * biologics
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Hallmarks of Cancer: Target Selection

Growth factor receptor targeting
Signal transduction pathway targeting

p53 targeting J Restoration of

TRAIL growth arrest
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apoptosis anti-¢ gnals

Sustained Tissue Invasion
angiogenesis & metastasis
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Anti-VEGF targeting | I Anti-invasive agents (MMP)
Chemokine blockade
Cell cycle targeting

Telomerase targeting
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Molecular Targeting

Anti-EGFR IGF-1R inhibitors

IGFR

Tyrosine kinase inhibitors —|

J P'i'K R?S Farnesyltransferase inhibitors

Akt Raf

mTOR l l
inhibitors mTOR MAPK
Angiogenesis inhibitors
HSP90 inhibitors |

DNA repair | DNA repair WW
inhibitors |




Effects of blockade of EGFR-signaling

)\ Monoclonal antibodies

Small molecule inhibitors

NO ACTIVATION OF DOWNSTREAM

VEGE SIGNALING \
anglogene5|s MMP9
Invasion
DNA-repair PISK-AKT JAK-STAT pathway Pro-proliferative

survival pathway regulating gene RAS-MAPK pathway
transcription



Lapatinib and Head and Neck Cancer

dual, competitive inhibitor of ErbB1 and ErbB2

selective and highly potent

overexpression of ErbB1 (55-90%) and ErbB2 (20-40%) In
SCCHN

ErbB1 negative prognostic factor
overexpression associated with chemo- andstadaeesi

ErbB1/ErbB2 inhibition in combination with fchchensde
radiotherapy may enhance radiosensitivity idadacelebated
repopulation during treatment




Phase | Study of Lapatinib

» Cisplatin IV: Days 1, 22, and 43 of radiotherapy

Study Study ** |_apatinib: 500 mg (starting), 1000mg and 1500mg
Day 1 Day 8
Cisplatin* Cisplatin* Cisplatin*
100mg/m 2 100mg/m 2 100mg/m 2
Screening 1
phase ~
Stage I1l/IVA,B Radiotherapy (66-70Gy)/ 6 — 7 weeks Follow-up period
SCCH&N v > X 12 weeks
**Lapatinib once daily for 7-8 weeks

Recommended Phase Il dose — 1500 mg/day

Harrington et al J Clin Oncol (in press)



Phase 0 Study of Lapatinib

2—6 weeks
. Stage lll-IV SCCHN 3 : Definitive RT F/U
NPC, paranasal sinuses, L o) (66-70 Gy) + until
nasal cavity tumours 3 > I _concurrent 12 wk
excluded 0 | platinum-based CTx
« ECOG 0-2 S |
e Normal LVEF and 1 T i
organ function !
Biopsy I
Stratification DO D14 :
* PS Biomarker
« Site of disease analysis '
N=84 |
mITT population |
v v v
CT/MRI CT/IMR CT/MRI
N=107 Subset N=40 N=88
ITT population monotherapy efficacy Evaluable population

NPC = nasopharyngeal carcinoma; ECOG = Eastern Coop erative Oncology Group;

LVEF = left ventricular ejection fraction; PS = per  formance status;

F/U = follow-up; RT = radiotherapy; CT = computedt omography; First Patient First Visit, March 2006;
CTx = chemotherapy; ITT = intent-to-treat; mITT =m  odified intent-to-treat. Last Patient Last Visit, December 2007.



Study Endpoints

 Primary endpoint
— Apoptotic Index (Al): TUNEL

e Secondary endpoints
— Cell Proliferation Index: Ki67
— Clinical response: investigator and indeperaignt re
— Safety profile

— Biomarkers (including total/phosphorylated HEH
status, DCE-MRI)

mi



Short-term Lapatinib Treatment Decreased Proliferat  ion
and p-EGFR in Tumour Tissue

M Lapatinib, N=57
M Placebo, N=26

*p=0.039.
Difference (SE): -5.3 (2.54)

95% CI: -10.37, -0.27.

Mean Value
AN
o1
|

5 ]
-5
-15- Screening Postdose Change From
Baseline
PEGFR Lapatinib (n = 5?) Placebo (n = 27)

EGFR (IHC) | Screenin Post-Rx | Screening Post-Rx
0, 1+ 34 (60) 41 (72D| 13 (48) 14 (52)
2+, 3+ 23 (40) 16 (28) 14 (52) 13 (48)




Monotherapy Activity for Lapatinib in SCCHN

1 patient had 8 Gy of RT and achieved PR; 1 patient  had 16 Gy of RT and achieved PR; 3 patients had 8— 22 Gy
of RT and had SD



Radiological Response Post-CT/RT Was Betterant®ati
Who Recelved Lapatinib

Evaluable population (n = 88)

Lapatinib Placebo

n=58 n=30

CR 16 (28) 2 (6)
PR 34 (59) 17 (57)
CR + PR 50 (86) 19 (63)

SD 4 (7) 2 (7)

PD 4 (7) 9 (30)

Independent review



Radiosensitisation By Targeting DNA Repair

DNA damage sensors

el

Damage signalling

D COLA
| v L]
. /O

N

Cell death

Checkpoints
DNA Repair

YH2AX

MDC1

53BP1 Foci
BRCA1,2

RADS1

p53

p21

BAX

Chk1/2
CDC25A/C

Survival: % control

1WM
1 . ®=__\Vehicle, KU58050
1 \ .
g oo "—=-=-.__q__
—a, Y
TD: a HHM
; KU55933 ™.
1 T L] I
0 1 2 3 4
Gray
C

_ &7 S e e
KU-55933 - + - + = + = + = +
(P~Ser139 HZAX

i —— —

HZAX == T wWwee

(PSer343 NBS1

NBS1 —

(P~Ser345 CHK1 e . -

CHET e o ey -

— — —— = —

(P ~Serfe6 SMC1

SMCH e S

Hickson et al Cancer Res 2004: 64: 9152



DNA Repair Inhibition Enhances Radioisotopic Kerap

- B+ ATMI

Ad-hTR-NIS +
131 + ATMi

Ad-hTR-NIS
+ 131|

1311 + DNA-PKi
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Rationale for Viruses as Radiosensitisers

Oncogene activation (eg Ras) or tumour sug@nesseletion (eg p53) mediate
radioresistance

Oncolytic viruses can be selective for spegtiicaperrations
Radiation may enhance viral entry

Radiation may enhance viral gene expressica@icdiorn
Radiation-induced cell-cycle effects mageiiten/irg@plication

Virus may sensitise to radiation-inducedttell deat
— Directly
— Indirectly

Radiation may enhance cell-to-cell transmission

Hingorani et al Curr Cancer Drug Targets 2007; 7: 389-409



Mechanism of Tumour Selectivity of Reovirus

» Respiratoryriteric @han
e Non-pathogenic in man

* Kills cells with activated Ras pathwy
\

» Oncolytim vitrandin vivo

- - >
Infection via <P AV £V
o AV vay
ubiquitous receptors <IO%A4 vAg

* 90% antibody +ve

— RI\IA_,ViraI £y A
i Mutatedras ~— ,  OS Replication < )>
 Linear double-stranded RNA  proto-oncogene PCVDA

Early transcripts

PKR > PKR-P ——elF2a

Prevents PKR _ _
phosphorylation Shutdown of Viral Protein

Synthesis

Comins et al Clin Oncol 2008; 20: 548-54



Enhanced Cytotoxicity of Reovirus and Radiation
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Enhanced in vivo Effect of Reovirus + Radiotherapy

P<0.001
Group Median survival (95"0
confidence intervals) B Noreovirus, No RT
(days) €4 RTalone
Control 5.1 (4.3-6.0) A Reovirus alone
RT alone 14.2 (2.6-25.8) [] Reovirus + Radiation
Reovirus alone 10.8 (2.8-18.7)
RT + Reovirus 31.5 (30.9-32.1)




Phase | Trial of Intratumoural Reovirus + RT

* Dose escalation protocol (in 2 parts)
e |tinjection

 Relapsed disease

* No previous RT to site of relapse

.t Reovirus 20 Gy in 5 fractions

! - Dose escalation Reovirus
Phasela 1T 1 [ T GConortn=3 108 10° 10%

1.t Reovirus 1.t Reovirus i.t Reovirus

! ! ! ! !
Phasetb 1T T T T L T 1t T 7 L 1

36 Gy in 12 fractions
Cohortn=3
10102 4 or 6 doses



Results

Pre-treatment 2 months
N =23
No DLT

Mild toxicity (Grade 1-2)

No viral excretion (urine, faeces,
saliva)

Significant partial responses in
irradiated lesions

Abscopal response in 1 patient

Most patients progressed
outside RT field

40 mm 23 mm

Pre-treatment

O

7 months

16 mm

7 months



Reovirus + Carboplatin/Paclitaxel (REO-011)
_ Pre-treatment _ Pre-treatment

N / N -~
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_ Post 6 Cycles _ Post 6 Cycles



Prospects for Effective Adjuvant Therapies

Open field

Anti-proliferative/anti-survival signal maintensnes gesm most
likely to be beneficial

Potential impact on residual locoregional diseas®Buedastatic
disease

Current Lapatinib trials involve 12 months maititersoyce

Studies will need to address issues relating to:
— Efficacy

— Toxicity

— Compliance

— Duration

— Dose



Conclusions

Data for Cetuximab and RT has provided impetxgplturdtien of
targeted approaches in H&N cancer

Trial design needs to take account of the changipg laingsich
standard treatments

Opportunities exist for developing new targetecitesicséor use
with concomitant chemoradiotherapy

Incorporation of targeted drugs as part of indathenttappears
feasible and promising

Development of effective and tolerable adjuvardcaoems/
remains a significant challenge — but may presenéste grea
opportunities



