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Background

ith Ci i 1 tal. 2017
Concurrent RT with cisplatin (40 Harez etd

mg/m?weekly or 100 mg/m? tri-
weekly) Is standard of care for
locoregionally advanced HNSCC

However, many HNSCC patients
have a contraindication to cisplatin,
due to advanced age or comorbidities
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Poor Outcomes for Older Patients

Many studies have documented poor
outcomes for older or medically unfit
patients (2Y PFS ~40%)

Poorer fitness for intensive therapy -2
worse disease control

Poorer underlying health - increased
competing mortality

Kish et al. J Geriatr Oncol 2021
RTOG Trial Data
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Increasing Prevalence of HNSCC in Older Patients

Zumsteg et al. 2016
Approximately 1/3 of the HNSCC populationis > 65 I

Incidence of HNSCC rising among older patients

People living longer with comorbid illnesses (~10-
15% of HNSCC patients with severe comorbidity)
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More than 50% of patients > 70 will not receive
cisplatin even if otherwise indicated

Year of Diagnosis



Challenges with Conducting Trials
In This Population

» Older patients / patients with comorbidities under-
represented in most trials

* No universally agreed upon standard of care

+ Lack of uniform definition of cisplatin ineligibility

UC San Diego
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Treatment Options In Cisplatin

Ineligible Patients

Comment

> J Clin Oncol. 2021 Jan 1;39(1):7-12. doi: 10.1200/JC0.20.02720. Epub 2020 Dec 4

Age < T0
Good PS5
CrCl = 60

Mo neurodeficits

Concurrent
chemoradiation to 70 Gy
with cisplatin {100 mgém®

once every 3 weeks or
40 mg'm® once a week)

Treating Advanced Head and Neck Cancer When
Cisplatin Is Not an Option

ar ', Marcelo Bonomi 2, Paul M Harari 3

Sachin R Jhawa

Definitive therapy

candidate?

Concurrent
chemoradiation to 70 Gy
with weekly carboplatin
(AUC 1) = paclitaxel
{20 mg/m?}

Concurrent weskly
cetuximab (400 mg/m’
loading dose, followed
by 250 ma/m® weekly)

+ radiationt to 70 Gy

Standard or accelerated
fractionation
to 70 Gy

Palliative radiation
with a cyclical twica
daily 4 fraction regimen
igquad shot} or a daily 5
fraction regimen

Palliative
chemotherapy

Hospice/palliative best
supportive care




Alternatives to Cisplatin

#1 Cetuximab Baxi et al. 2016
Most common regimen in U.S./Europe, U.S. Medicare / SEER
used in ~2/3 of cases
. =@==_Cisplatin Only ==@=Qther Platihnum == Any Cetuximab ==@=Non-Platinum
FDA-approved / standard dosing _—

80%

#2 Carboplatin and/or Taxane-
based Chemotherapy
Favored by some institutions
Lack of head-to-head data
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#3 RT alone

Used primarily in frail populations UC San Diego
Likely inferior to RT + radiosensitizer MOORES CANCER CENTER




RT+Cetuximab (Bonner et al.)

Radiotherapy Radiotherapy

—— Radiotherapy+cetuximab alone plus cetuximab

Radiotherapy alone N fente N Events

ite of primary tumour

Stratified log-rank p=0-018

AJCCT1-3
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Nodal stage
AJCCN1-3

30 40
Months

Number at risk
Radiotherapy+ 211 117 105
cetuximab
Radiotherapy alone 213 98 85

Male
Female

= Conducted in cisplatin-eligible population
» Did not include patients with medical comorbidities

= Median age was 56

werall survival by pre-treatment characteristics: 5-year update

[ ] Tre n d toward WO rse O utCO m eS i n O | d e r pati e ntS _ C-American Joint Committee on Cancer. KPS-Karn rformance s




GORTEC 99-02
(Bourhis et al. Lancet Oncol 2012)

At 3years (95%Cl) At 3 years (95% Cl)
—— Conventional CRT 37.6% (32:1-43-4) —— Conventional CRT 42:6% (37-0-48.5)
—— Accelerated RT-CT 341% (28.7-39-8) —— Accelerated RT-CT 39:4% (33-8-45-3)
Very accelerated RT ~ 32.2% (27-0-37.9) Very accelerated RT  36:5% (31-1-42-3)

Superior Results with
Accelerated RT-CT vs conventional CRT p=0-88 | Accelerated RT-CT vs conventional CRT p=0-60 C a, r b O p | ati n (3 5 O m g / m 2) +

Accelerated RT-CT vs very accelerated RT p=0-060 Accelerated RT-CT vs very accelerated RT p=0-169
Conventional CRT vs very accelerated RT p=0-041 Conventional CRT vs very accelerated RT p=0-040

NI IE IR I A Dbk b L 5FU (3000 mg/m?) x two 5-

Conventional C(RT 279 208 165 136 124 113 104 81 77 196 171 146 133 86 66 .
Accelerated RT-CT 280 215 155 124 112 103 93 77 69 189 153 131 120 7555 da C CIeS Over RT Wlth
Very accelerated RT-CT 281 195 133 109 101 96 90 75 68 174 143 124 112 75 64 y
C c -
100 At 3 years (95% Cl) At 3 years (95% Cl)
—— Conventional CRT 41.7% (35-7-48.0) —— Conventional CRT 25.3% (19-9-31.7) ere raC Iona Ion
90 — Accelerated RT-CT  45.4% (39:1-51.9) — Accelerated RT-CT  34-0% (27-8-407)
80 Very accelerated RT ~ 49-9% (43-4-56-3) Veryaccelerated RT ~ 28-1% (22:3-34.9)

70
60

Progression-free survival (%)
Overall survival (%)

Accelerated RT-CT vs conventional CRT p=0-18
Accelerated RT-CT vs very accelerated RT p=0-38
Conventional CRT vs very accelerated RT p=0-82

50
40
30
20

Locoregional failure (%)
Distant metastases (%)

Accelerated RT-CT vs conventional CRT p=0-81
Accelerated RT-CT vs very accelerated RT p=0-033
Conventional CRT vs very accelerated RT p=0.045

12 18 24 30 36 42 48 54 60 24 30 36

Nomb . Time (months) Time (months) UC S D -
umber at ris|
Conventional CRT 278 212 174 142 127 118 108 95 83 79 61 229 181 159 137 123 111 an lego

Accelerated RT-CT 279 222 162 131 120 109 98 87 79 72 53 229 172 142 121 113 100

Veryaccelerated RT-CT 280 205 140 112 103 99 93 85 76 69 59 223 159 131 115 107 98 MOORES CANCER CENTER




DHANUSH (Tata) Trial
Patil et al. JCO 2023
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» 356 cisplatin-ineligible patients

* >90% HPV negative

« 2year DFS 42% for
RT/Docetaxel, 30% for RT Alone

« 2year OS 51% for
RT/Docetaxel, 42% for RT Alone

« Grade 3+ toxicities in 82% vs.
58% for RT Alone

12 18 24
Months after randomisation

UC San Diego
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Comparative Effectiveness Studies

Sun et al. 2022 Xiang et al. 2019

Entire cohort
Overall survival . — Cetuximab

1.0+ Carboplatin
Cisplatin

Cisplatin/RT vs cetuximab/RT: P<.0001
Carboplatin/RT vs cetuximab/RT: P=.008
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Cetuximab

36 48 60 72 84 96 0=

Months since treatment start 0 24 36
Months

No. at risk .
: i S 5 Cetuximab 609 292 192
Cisplatin 4729 4071 3361 2873 2479 2118 1774 1493 1180 900 Carboplatin 342 204 145

Carboplatin 900 705 543 452 387 319 263 206 156 120 opiati
Cetuximab 1321 992 732 572 452 339 250 189 136 84 Cisplatin 807 493 355

UC San Diego

Selection Bias is a Major Problem in CE Studies MOORES CANCER CENTER




What Makes Someone

“Ineligible” for Cisplatin?

Absolute Contraindications
Renal impairment (CCR < 50)
Hearing loss / grade = 2 tinnitus

Relative Contraindications

Grade = 2 Neuropathy
ECOG =3

Pregnancy, Hypersensitivity

ECOG =2

Significant / Multiple Comorbidities
Weight Loss / Low BMI

Advanced Age (> 70)
Frailty Scores

Population

Nonmetastatic stage lll-IV HNSCC
(OC, OPX, HPX, LX, CUP)
Age > 18 years
ECOG PS 0-2
Indication for definitive or adjuvant
chemoradiation
Definitive: stage llI-IV
Adjuvant: stage llI-IV with
either ECE or positive or
close (£ 0.5 mm) margin
Cisplatin Ineligible (any of below):
ECOGPS 2
Grade > 2 organ dysfunction
CCR <50 mL/min
BMI < 16 kg/m?
> 10% weight loss over 6 months
Borderline comorbidities
Cisplatin hypersensitivity
Concomitant nephrotoxic
medications

Tata (DHANUSH) Trial Criteria

C San Diego
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RTOG 1016 & De-Escalate Trials

A Overall survival

100

sation (years)

Mumbser at risk
Number Dead Censored Cisplatin phs

of patients

—— Intensity-modulated 406 55
radiotherapy plus
cisplatin

— Intensity-modulated 399 78
radiotherapy plus
cetuximab

B all recurrences
100

2
Number at risk Years after randomisation

Intensity-modulated 406
radiotherapy plus
cisplatin

Intensity-modulated 399
radiotherapy plus
cetuximab

ce randodmisation (years)

Number at risk
Cisplatinplus 166 56 148
h

141

radiatherapy

UC San Diego

Cetuximab arm had worse OS, PFS, LRF NooR Sl Rl R




Benefit of Chemotherapy Does Not Vary with Recurrence Risk

==8 Chemotherapy

== Chemotherapy
Control

Control

=== Chemotherapy

_ _
s g
£ £
= =
w w

0123 45678 9101112 0123 45678 9101112
Time from randomization (Years) Time from randomization (Years)

Humber of deaths / person-years Number of deaths / person-years

0123 4567289101112
Time from randomization (Years)

Humber of deaths [ person-years
Years [0;2] Years [2;5] Years [5:10] Years >10 Years [0;2] Years[2;5] Years[5;10] Years >10 Years [0;2] Years [2;5] Years [5;10] Years >10
Chemotherapy 156572905 28971542 791737 197235

Chemotherapy 89573574 353/2763  M7/131  23/281 Chemotherapy 19971675  132/1630 56/ 689 11195

Control 1588/ 2668 283 /1123  37/432 7149 Control 1000/3270 33372209  109/984  17/146 Control 256 /1707 16371464  44/640 6196

« MACH-NC Meta-Analysis (Zakeri et al.) UC San Diego
e >11,000 HN patients on RCTs MOORES CANCER CENTER




_—  Effect of Cisplatinon PFS
by Standard Risk Group

Very@d.ow( Low( Intermediatel?
(HNoosZEligible) (RTOG®129) (RTOG o0129)

Cisplatin,z-yrPFSE
. 81.0% o,

Cetuximab, 2-yr PFS 69.1%

Cisplatin, 2-yr PFS 79.0%
oy

Cetuximab, 2-yr PFS 75.3%

E

Cisplatin,z2-yiPFS®)2.3%
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Cetuximab, 2-yr PFS 80.9%
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Progression-Free Survival
Progression-Free Survival

1563 137 127 88 84 72 62 47 81 75 46
160 153 144 109 ti 90 81 75 47 atir 88 78 52

HR 0.42 (0.25-0.70) HR 0.59 (0.36-0.97) HR 0.76 (0.47-1.22)

1-sided@nteraction®=0.94

Cisplatin effectiveness —

Morsel2tal.ZASTROZ2023




Same PFS, Different Prognosis

Same PFS Different Relative Risk

- -
______

_____
_____

Cancer Event UC San Diego
Competing Event MOORES CANCER CENTER




Plotting Relative Risk: Alligator Plots

—— Low @ Score (<0.8) —— (a Progression
—— High ® Score (>0.8) - = Non-Cancer Death

HIGHER
RELATIVE
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UC San Diego

Vitzthum et al. 2020 MOORES CANCER CENTER




Relative Risk Better for Treatment Prediction

w Score <0.80

=-e-% Chemotherapy
¢+ Control

Absolute difference
at 5 years [95% CI]:
+0.2% [-4.6; +5.0]
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001234567891b1112

Time from randomisation (Years)
Number of deaths / person-years

Years [0;2] Years]2;5] Years]5;10] Years >10
Chemotherapy 430/1493  177/1071 441337 4122

Control 421/ 1445 166/ 991 44362 513

Zakeri et al.

w Score 2 0.80

=a-8 Chemotherapy
¢ ¢+ Control

Absolute difference
at 5 years [95% Cl):
+7.5% [+4.9 ; +10.1)
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012345678 910112
Time from randomisation (Years)
Number of deaths / person-years
Years [0;2] Years]2;5] Years]5;10] Years >10
Chemotherapy 1417/4157  358/2999  109/1506 347430

Control 1523/3779  369/2266 7711043 16/ 191

Cancer 2020

UC San Diego
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g i s //
~Same Information, Advanced Model

Effect of Cisplatin on PFS by Omega Score (RTOG 1016)

Low Medium High

urvival

Progression—Free Survival
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Years

171 150 130 124 80 111 89 78 7 47 26 117 92 82 69 54 30
tin 183 152 139 129 86 Cisplatin 108 94 89 80 57 23 Cisplatin 115 102 94 88 65 30

HR 0.75 (0.49-1.15) HR 0.51 (0.29-0.90) HR 0.44 (0.25-0.76)

1-sidedAnteraction=0.055

Cisplatin effectiveness —

Morse@tal. FASTROZ023




Chemotherapy Effective in Patients > 70
with Higher Relative Risk

w Score <0.80

Absolute difference
at 5 years [95% CI]:
+0.1% [-8.6; +8.8]

o
01234567328 9101112

Time from randomisation (Years)
Number of deaths / person-years
Years [0;2] Years]2;5] Years]}5;10] Years >10
Chemotherapy 1617428 48 /258 12/63 0/0

Control 1577428 49 /258 1780 216

w Score 2 0.80

=== Chemotherapy
¢** Control

Absolute difference
at 5 years [95% CI]:
+14.0% [0.1; +28.1]

01234561728 9101112
Time from randomisation (Years)

Number of deaths / person-years

Years[0;2] Years]2;5] Years]5;10] Years >10
Chemotherapy 697155 127130 9747 174

Control 817172 197118 61732 0/0

Zakeri et al. Cancer 2020

UC San Diego
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NRG HNOO4 Phase Il/lll Trial Schema

Durvalumab 1500mg at -2
weeks then Q4 weeks for 7
total cycles + 70 Gy IMRT

Stage

(T4 and/or
N3 vs. other)

PS &
Comorbidity

Site
pl6+

Cetuximab 400mg/m? at -1
week then 250 mg/m?
weekly for 8 total cycles +
70 Gy IMRT

<TM—-—=4>»204HW

R
A
N
D
O
M
I
Z
E

OPX/CUP
vS. other

UC San Diego
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PFS by Treatment & P16 (post-hoc analysis)

90
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p16-pos RT+Cetux
p16-pos RT+Durva
p16-neg RT+Cetux
p16-neg RT+Durva
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p16-pos RT+Cetux
p16-pos RT+Durva
p16-neg RT+Cetux
p16-neg RT+Durva

+ Censored

Durva

p-value for treatment X p16 interaction = 0.09

1.0

Years after Randomization
No. of Patients Failed

p16-pos RT+Cetux
p16-pos RT+Durva
p16-neg RT+Cetux
p16-neg RT+Durva

30
58
33
65

8
12
10
40

Censored
22
46
23
25

HR (95% CI)
Reference
0.76 (0.31-1.86)
Reference

2.05 (1.03-4.11) San Diego
MOORES CANCER CENTER
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Other Negative Immunotherapy Trials

PembroRad Trial GORTEC-REACH
(Tao et al Ann Oncol 2023) (Bourhis et al. Ann Oncol 2021)

80 Progression-free survival Unfit Cohort : Primary endpoint
s Kaplan Meier estimate of progression free survival (PFS)

Meochan folfow-up = 21.3 months JOR 14,628 Jisimiler i both arma)
0.80

0.70
0.60
0.50
0.40
0.30
0.20
0.10
0.00

0 12 18 24 30 & 1312 18
AR Fish Months since randomization

At risk Months since randomization

o 45 34 29 24 1 —Cetux-RT
=bb 56 38 31 26 ——Pembro-RT

HR=0.83, 95%C1 0.53-1.29, p=0.41




Randomized Trials
Testing Cisplatin Alternatives

NRG HNOO5

NRG-HN005

PHASE I SCHEMA

Oropharyngeal squamous cell carcinoma, pl6-positive

< 10 pack-year history of smoking

8" ed. clinical stages T1-2N1MO or T3NO-N1MO (8" ed. stage I-1I excluding TO, T1-
2NO, or any N2)

STRATIFICATION
Zubrod Performance Status: 0 vs.1

RANDOMIZE*

Arm 3**

70 Gy radiation in 6 weeks 60 Gy radiation in 6 weeks 60 Gy radiation in 5 weeks
using 6 fractions per week using 5 fractions per week using 6 fractions per week
+ + +
Cisplatin

Arm 1%* Arm 2**

Cisplatin Nivolumab

*Randomization is 1:1:1.
**See Section 5 for radiation and systemic therapy treatment details.

KEYCHAIN

KEYCHAIN Phase Il Trial Schema

Phase Il Randomized Trial of Radiotherapy with Concurrent and Adjuvant P
vs. Concurrent Chemotherapy in Patients with Advanced/Intermediate-

<TM——AP>x W0

Squamous Cell Carcinoma (KEYCHAIN Trial)

OPX vs. -
Non-OPX

MN—-—ZOQOU0UZ> =

Primary Endpoint:
2-Year PFS
N=11

ab (Keytruda®)
k p16+ Head and Neck

200 mg X 20
cycles

Q 3 weeks +

70 Gy IMRT

Cisplatin 100
mg/m?x 3 +
70 Gy IMRT




Novel Therapeutics: DNA-PK Inhibition
(Peposertib) - NRG HNOOS Trial

DNA Damage

L@

Chemotherapy or Radiation induced

NRG-HN008

SCHEMA

REGISTRATION
Cisplatin-ineligible patients with stage 3-4 local-regionally advanced head and neck squamous
cell carcinoma (HNSCC)

I

M3814 (peposertib) at assigned dose level
+

Intensity Modulated Radiation Therapy (IMRT)

)

Dose Expansion Cohort, N=12 patients
At a to-be-specified maximum tolerated dose (MTD) for M3814 (peposertib) and IMRT

DNA-PKcs inhibition

For more details on treatment plans and the dose expansion cohort (DEC), please refer to Section Peposertib d
5.1 and 14.3.3, respectively. P — DNA-PKcs

l Non Homologous End

M3814 (peposertib) Dose Escalation/De-escalation Table for Maximum Tolerated Joining (NHEJ)
Dose/Recommended Phase II Dose Determination* Unrepaired  0R0F

DNA damage SOOK Repaired DNA

Dose Level Dose**
-1 50 mg

1 (starting dose) 100 mg
130 mg Tumorcell S8 &% ate
200 mg death s : o7 \.; Tumor <I:eII
250 mg . : . ¥ surviva




Second mitochondria-derived activator of caspase
(SMAC) Mimetics in Head/Neck Cancer

===\ehicle
== Debio1143 100mg/kg
RT
===RT+Debio1143 10mg/kg
===RT+Debio1143 30mg/kg
RT+Debio1143 100mg/kg
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30
L ; . Days
Treatment for 14 consecutive days

Matzinger et al. Radiother Oncol 2015

IAPs regulate apoptosis and modulate NF-kB signaling
driving expression of genes involved in
immune/inflammatory responses. Radiosensitizing effect
of xevinapant is mediated by caspases and TNF-a.

Smac mimetics: exert anti-tumour activity through four different
mechanistic activities

Cytotoxic Agents
2 {Chemo/Targeted/XRT)
o - - ~

(car ) Extrinsic | / _ntrinsic
Pathway | \ Pathway
N N
.

TL32711

CASPASES
"

APOPTOSIS




Phase 2 Efficacy & Safety of Xevinapant with CRT

Oral xevinapant 200 mg per day on days
1-14 of 21-day cycles, x 3 cycles was well
tolerated with CRT

Similar overall Grade 3+ toxicity
= 85% Xevinapant arm
= 87% Placebo arm

Grade 3+ Dysphagia (with bolus cisplatin)
= 50% Xevinapant arm
= 21% Placebo arm

Xevinapant improved PFS/OS when added
to RT/cisplatin, in contrast to cetuximab
(RTOG 0522) and immunotherapy (Javelin,
KEYNOTE-412)

OS (5-year analysis)°¢

3 years 4 years

1 28%
Xevinapant + CRT Placebo + CRT

(n=48) (n=48)
Median OS (95% CI), months NR (40.3-NE) 36.1 (21.8-46.7)

Median follow-up (range), months 60.1 (7.1-70.5) 39.2 (4.8-71.2)
Adjusted HR (95% CI) 0.47 (0.27-0.84)
P=0.0101¢

0
0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72

At risk (Number censored) Months

Xevinapant + CRT 48(0) 46(2) 44(2) 42(2) 41(2) 36(2) 34(2) 31(4) 31(4) 29(4) 29(4) 28(4) 26(5) 24(5) 22(5) 22(5) 9(18) 2(25)
Placebo + CRT 48(0) 41(5) 35(6) 33(6) 31(6) 30(6) 27(6) 24(8) 22(8) 20(8) 15(9) 13(9) 12(9) 12(9) 12(9) 10(9) 4(15) 1(18)

Debio 1143 and high-dose cisplatin chemoradiotherapy in
high-risk locoregionally advanced squamous cell carcinoma
of the head and neck: a double-blind, multicentre,
randomised, phase 2 study



NRG HNO012 (X-CELSIOR)
Trial Schema

Randomized Phase Il/lll Trial of Radiotherapy with Concurrent Xevinapant
vs. Radiotherapy with Concurrent Cetuximab in Patients with Stage IlI-IVB
Head and Neck Cancer with a Contraindication to Cisplatin

Stage

P16+ Opx
vs. P16-/
Non-OPX

ECOG PS
& Co-
morbidity

MN—T=00Z>»2Xx

Xevinapant 200 mg x 14
days x 6 Q21d cycles +
70 Gy IMRT

Cetuximab 400 mg/m?
then 250 mg/m?2 weekly x
6 cycles + 70 Gy IMRT

NRG Phase Il/lll, N=260/526

ONCOLOGY™




Conclusions

Standard of Care when Cisplatin Contraindicated Remains Controversial
— RT + Cetuximab
— RT + Carbo/Taxol
— RT + Docetaxel

Radioimmunotherapy Essentially a Bust
Relative risk is a critical predictor of treatment effects

Novel therapeutic strategies under investigation (SMAC mimetics, etc.)

UC San Diego
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