Systemic Therapies for Head and Neck Cancer

Daniel Johnson, M.D.

Medical Oncologist
Deputy Director Precision Cancer Therapies Program
Gayle and Tom Benson Cancer Center Ochsner Health

\/Ochsner""

Health System



Disclosures

Speaker — BMS, Pfizer, Astrazeneca

Advisory Board/Consultant — Nektar Therapeutics,
Xenthera

\/Ochsner”

Health System



Epidemiology and Etiology — HPV on the rise
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Principles of Treatment

«Stage/Intent of Treatment
Curative intent — multimodality
Palliative intent — Immunotherapy based

« Anatomical Primary Site
« Expected Pattern of Failure
« Organ Preservation
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Principles of Treatment
Stage

Stage of Disease

Locoregionally
advanced

Single modality
Surgery vs. XRT I

Multimodality
1. Surgery -> adjuvant XRT or CRT
2. Definitive CRT
3. Induction Chemo?

Immunotherapy +/-
chemotherapy

Curative intent Palliative intent

\/C)chsnerw

Health System



Principles of Treatment
Primary Site

Nasal Cavity / Sinus (7%)

Nasopharynx (3%)
Oral Cavity (36%) .:\ Oropharynx (19%)
Hypopharynx (4%)
Larynx (25%)
Not Shown - Salivary (6%) \
/ Distribution of Head & Neck Cancers by Subsite

Ochsner:

Health System https://health.mo.gov/living/families/oralhealth/head-neck-cancer-hpv.php




Principles of Treatment
Primary Site

Predominant pattern
of failure -
Locoregional

Nasal Cavity / Sinus (7

Nasopharynx (3%)
Oral Cavity (36%) ‘:\ Oropharynx (19%)
Surgery (preferred)
+/ - RT or CRT Hypopharynx (4%)

Larynx (25%)

Not Shown - Salivary (6%)

Distribution of Head & Neck Cancers by Subsite
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/

Adjuvant Treatment

EORTC versus RTOG Eligibility

Stage TV

O, O with

level 4 or 5 LN .
Margins +

Perineural
Disease

ECE

Vascular
Embolisms

EORTC
FIGURE 1. Eligibility criteria in EORTC 22931 and RTOG 9501

trials. OP, oropharynx; OC, oral cavity; LN, lymph node; ECE,
extracapsular extension.
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Treatment Hazard Ratios :
Owerall Survival
All Patients

Chemoradiation|  Radiotherapy
better better
n Rel Haz
EQRTC 334 0.703 I
RTOG 416 (.838 —_—
Combined 750 0.776 —_—

] 5] ars IP 128 150 178 200
A Treatment hazard ratio

Treatment Hazard Ratios :
Overall Survival

Subsets
n Rel Haz Patients Eligible for Both Studies
EORTC 233 0.666 —_—
RTOG 246 0.736 —t
Combined 479 0,702 —
LM LS L8 LT = E [EET ]
n  Rel Haz
Eligibde for Only One Study
EORTC 101 0.732 ———
RTOG 170 0938 —
B L0 b3= 0w LM UM 1= 1S Lmae

FIGURE 5. (A) Impact of adjuvant chemoradiation on overall
survival in EORTC and RTOG trials. (B) Comparative analysis
of hazard ratio values in patients eligible for both trials or one
trial only.



Principles of Treatment
Primary Site

Nasal Cavity / Sinus (7%) Predominant pattern
of failure -
Locoregional

Nasopharynx (3%) ]
HPV associated —
edd Gy 15050 o) | Oropharms 1% Better responses to
RT
- 25%) Hypopharynx (4%)
nx . -
. Definitive RT or CRT vs.
Not Shown - Salivary (6%) Endoscopic/Robotic Sx

Distribution of Head & Neck Cancers by Subsite
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Etiology Affects Outcomes
Phase Ill Trial RTOG 0129 — Survival by HPV Status
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log-rank p = 0.0001
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o

25 1
Dead Total 2-Y Estimate (95% CI)
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Which Radiosensitizing Agent?
NRG Oncology RTOG 1016 — HPV positive only

AJCC 7 Stage lll] A 100 -
or IV R

90 —\x\\ia . )
l N H_‘—

704

S5yr 0OS85vs 78 %

= 60
I RANDOMIZED I E HR 1.40 p=0-5056 (for non-inferiority)
£
2 9
T:_*: Number Dead Censored
& 40+ of patients
309 —— Intensity-modulated 406 55 351

radiotherapy plus
20 1 cisplatin
IMRT 7OGV + IMRT 70 Gy +8 — Intensity-modulated 399 78 321
Cisplatin 100 mg/mz doses 10 ra(liim..lwrzpyplus
cetuxima
i 0 I I | I 1
x 2 q 3 week cetuximab t 1 T T T !

y Years after randomisation
Number at risk :

Intensity-modulated 406 372 349 314 222 100
radiotherapy plus
cisplatin

Intensity-maodulated 399 367 334 305 207 106
radiotherapy plus
cetuximab
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Principles of Treatment
Primary Site

Predominant pattern
of failure -
Locoregional

Nasal Cavity / Sinus (7%)

Nasopharynx (3%)

Oral Cavity (36%)

Not Shown - Salivary (8 {ﬂ; ‘

Distribution of Head & Neck Cancers by Subsite
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Oropharynx (19%)

Surgery or CRT — organ
preservation?

Hypopharynx (4%)




Larynx Preservation
VA study

Phase Il Trial to Preserve the Larynx

28 Cis/5-FU x1
Cisplatin/5-FU Q3 wk x 2 ’ Then XRT

Cisplatin 100 mg/m? d1

5-FU 1000 mg/m? d1-5

sSurgery
/' SDIFD

Locally
advanced
laryngeal

cancer
Stage -1V
KPS > 50

mN—< 0 0O 2> 3T
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Larynx Preservation
VA study

Patterns of Failure

100
SURGERY CHEMOTHERAPY 90
SITE 0F RECURRENCE {N = 166} {N = 168) 80

70
no. of patients (%)

Percent Surviving
588 8

Primary* 4(2) 20(12) i
Regional 95 14 (8) a0 |-
Distant 29 (17} 18 (11} 20
All 42 (25} 5231 10}
0 i :

*lacludes recurrences with either positive or negative nodes.

Larynx preserved in 64% of the patients assigned to the chemotherapy group
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Larynx Preservation
RTOG 91-11

Phase Il Trial to Preserve the Larynx

Cis/5-FU x1
Cisplatin/5-FU Q3 wk x 2 ’ Then XRT

Cisplatin 100 mg/m? d1
5-FU 1000 mg/m? d1-5

sSurgery
+ XRT

Locally
advanced
laryngeal

cancer
Stage -1V
KPS > 60

Cisplatin + XRT
Cisplatin 100 mg/m? Q3wk x 3

/ | \

Aug 1992 - May 2000; n=518
/ Primary endpoint: laryngectomy-free survival
Ochsner Secondary endpoint: OS, DFS, LFS, local-regional control, time to DM
Health System :
Forastiere et al. NEJM 349 (22): 2091-2098, 2003



RTOG 91-11 10-year Update

Laryngeal
Preservation (%)

No. at risk
RT + ind.

RT only
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Overall Survival (%)

No. at risk
RT +ind.

RT only

Oc

RT + conc.

RT + conc.

100 H

80 +

60 +

20

== RT + ind.
RT + conc.
== RT only

174
174
172

100 4

80

60

20

T T T T T T T T T T

1 2 3 4 5 6 7 8 9 10

Time Since Random Assignment (years)

130 98 87 78 72 65 56 51 44 37
130 111 96 83 76 67 58 45 38 30
116 88 70 62 52 46 35 32 27 24

== RT + ind.
RT + conc.
== RT only

174
174
172

1 2 3 4 5 6 7 8 9 10

Time Since Random Assignment (years)

157 128 116 104 96 88 76 69 61 52
146 126 113 100 90 80 70 56 46 36
148 126 105 96 83 76 65 59 51 43

100 + - -
Primary Endpoint
(o]
@ 901 \
-
s
> 0~
E< 60+
ST
oS
23 ¥
E.m H“_
© == RT +ind.
= 20 4 RT + conc.
== RT only
0 1 2 3 4 5 6 7 8 9 10
Time Since Random Assignment (years)
No. at risk
RT + ind. 174 130 98 87 78 72 65 56 51 44 37
RT + conc. 174 130 111 96 83 76 67 58 45 38 30
RT only 172 116 8_8 70 62 5_2 46 35 3_2 27 24
100 4
80 %
|
ST 60-
32 -
S E -
o o 404
(ol db]
|
== RT +ind.
20 ~ RT + conc.
== RT only
0 1 2 3 4 5 6 7 8 9 10
Time Since Random Assignment (years)
No. at risk
RT + ind. 174 117 91 81 73 68 61 53 47 39 31
RT + conc. 174 123 107 93 81 76 67 58 45 38 30
RT only 172 103 80 66 59 51 44 34 31 26 24

Health System

Forastiere AA et al. JCO 2013;31:845-852




Principles of Treatment
Primary Site

Predominant pattern
of failure —
Locoregional and
Distant

Nasal Cavity / Sinus (7%)

Nasopharynx (3%)

Oral Cavity (36%) | Oropharynx (19%)

Induction or Adjuvant
chemo with CRT

Hypopharynx (4%)

Larynx (25%)

Not Shown - Salivary (6%) \

Distribution of Head & Neck Cancers by Subsite
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Nasopharynx Cancer —
Chinese Multicenter Trial

| TPF 60/60/600 x 3 |mmmp | Cisplatin 100 /m2

NPC

Node +
Stage IlI-IV

x3+70GY
’ Cisplatin 100 /m2

x3+70GY

|mN—§OUZ>:U|

/ Primary endpoints: at 3 yrs: FFS 80 vs 72% HR 0.68,
\ Ochsner: 0S 92 vs 86% HR 0.59

Health System SunY et al Lance Oncol 2016



Principles of Treatment
Stage

Stage of Disease

Locoregionally
advanced

Single modality
Surgery vs. XRT

Multimodality
1. Surgery -> adjuvant XRT or CRT
2. Definitive CRT
3. Induction Chemo?

Immunotherapy +/-
chemotherapy

Curative intent Palliative intent
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Recurrent/Metastatic HNSCC

EXTREME: Phase lll Platinum/5FU £ Cetuximab in 1st Line RM

HNSCC
Platinum/SFUT 597
/ + cetuximab?* n=
Treatment-naive
refractory and/or —>

metastatic SCCHN*

\ Platinum/5FUT n=220

-

~

Primary:
OS

Secondary:
ORR, duration of

response, TTP, QOL,

Stratification
Prior chemotherapy
KPS <80 vs =280

*Cetuximab 400 mg/m? initial dose then 250 mg/m?
weekly until progression or unacceptable toxicity
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Vermorken NEJM 2008



EXTREME: Overall Survival

100 7
90 -
80 7
70"
60 7
50 7
40 A

Overall survival (%)

30
20 7
10 A

7.4 months-:

CT (n=220)
Erbitux + CT (n=222)

HR=0.80 (95% CI: 0.64-0.99)

p=0.04

10.1 months

0
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12 15 18 21 24
Months

Vermorken NEJM 2008



Phase Checkmate 141
Nivolumab in R/M HNSCC after Platinum

Key Eligibility Criteria Nivolumab Primary endpoint

+ R/M SCCHN of the oral cavity, 3 mg/kg IV Q2W + OS

pharynx, or larynx

+ Progression on or within 6 months of } ) : o i .
gl s i Investigator’s Chmce2 Other endpoints Ferris et al., ASCO 2016;
« Irrespective of no. of prior lines of * Methotrexate 40 mg/m 5 PES NEJM 2016
therapy IV weekly « ORR
+ Documentation of p16 to determine + Docetaxel 30 mg/m? IV « Safety
100 HPV status (oropharyngeal) weekly « DOR
+ Regardless of PD-L1 status? « Cetuximab 400 mg/m? IV * Biomarkers
90 Stroitifcdlion faclor Svr;:i,' ;hen 250 mg/m * Quality of life
« Prior cetuximab treatment
80 A
70 7 Median OS HR
60 - (95% CI), mo | (95% CI)
Q .
%; 50 - Nivo 7.7 (57, 88) 0.68
S Ll IC 5.1(4.0,6.2) | (0.54,0.86)
30 T
20
10 Nivo
o 8.6% 6. 00y 23N, 1C
0 3 6 9 12 15 18 21 24 27 30 33 36 39
No. at risk Months
Nivo 240 169 132 98 78 57 50 42 37 28 15 10 4 0
IC 121 88 51 32 23 14 10 8 7 4 1 1 0 0
Symbols represent censored observations. ITT = intent-to-treat; Nivo, nivolumab Ferris et a|-' AACR 2018
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Phase 3 Keynote 040 Study

Key Eligibility Criteria Pembrolizumab
+ SCC of the oral cavity, oropharynx, 200 mg IV Q3W

-

hypopharynx, or larynx for2y
PD after platinum-containing regimen
for R/M HNSCC or recurrence or PD

within 3-6 mo of multimodal therapy
using platinum?® Methotrexate 40 mg/m? QWe
+ ECOGPSOor1 OR
* Known p16 status (oropharynx)® Docetaxel 75 mg/m? Q3W
+ Tissue sample¢ for PD-L1 assessment? OR
Cetuximab 250 mg/m? QW'

Stratification Factors
+ ECOGPS (0vs 1) * Clinically stable patients with radiologic PD
could continue treatment until imaging

+ p16 status® (positive vs negative)
performed 24 wk later confirmed PD

+ PD-L1 TPSY (250% vs <50%)

« Crossover not permitted

SLimit of 2 prior t s for RIM HNSCC. "Assessed using the CINtec p16 Histology assay (Ventana); cutpoint for positivity = 70%
Howly colleciod proforred. ¢Assessed sing the PO-L1 IHE 22C3 pharhOx assay (Agient Technologies ). TPS = tumor proportion score = % of tumor cels with membranaus PD-L1 expression.
*Could be Increased to 60 mgim ? QW In the absence of toxicity. Following a loading dose of 400 mg/m 7.

Cohen et al., ESMO 2017

100+ Events,n HR (95% CI) P
90 Pembro 181 0.802 0.0161"
80 soc 207 (0.65-0.98)
70+
) J 12-mo rates
< 60 37.0%
o 507 26.5%
O 40-
30+
20- Median (95% ClI|
104 8.4 mo (6.4-9.4)
0 6.9 (5.9-8.0)
0 5 10 15 20 25 30
Months

No. at risk
™ 247 160 103 43 14 2z 0
c s n e r 248 1591 82 c2) 10 1 0

Health System :
Soulieres et al., AACR 2018



Keynote 048: First-line Study

Phase 3 First-Line Trials

KeyNote 048: pembrolizumab + chemotherapy
vs pembrolizumab vs EXTREME (NCT02358031)

Pembrolizumab

200 mg Day 1
/ Stratified by PD-L1 \ Q3W x 24 months
Primary:
14 Primary Hypotheses Pembrolizumab (as above) +
Platinum + 5-FU
Pembro alone and of pembro + Q3W x 6 cycles

chemo versus Extreme for OS
and PFS in CPS>20,CPS > 1, or

total population .
\ / Cetuximab

250 mg/m? weekly (until PD/toxicity)
+ platinum + 5-FU Q3W x 6 cycles

\/Ochsner“
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Pembro alone versus EXTREME

CPS > 20

100 ™ 12 months 24 months — Pembrodeumab alone
04 Cotuncirmab
r 8o \‘. with chemotherapy
“ 7o \‘-_
3 00 - . _; HR 0.61; P = 0.0007
= 0 . e
: <‘ > - A AA L
;-‘ . 45 « A
JO -
10 r
v T T ! T
{ 1 1 ) 25 ( 48 ( |
Number at risk y
(number censored)
Pembrobzumab aslone 1314(0) 10611 ) 65(2) 47(1) ] 114 {49) 0O (51) 51) )
Cetuximab 12210) 100(0) 6411) 4201 228y 200 san r) 02N onNn )
witt '\q-n-;t"r‘.z;r,
C Total Population
100 \ 12 months 14 months
.‘:-»« N
~ 70 N HR 0.85; P = 0.0456
F . b 1 - 'L
s S0 N
= 40+ Ny )
¥ W0 “ ‘.‘_‘Nn-“
> 4% g o WPTT
- ¢' ) . LD .
10 200 )
) T T T
{ 1 15 ) 25 ( ( 45 {
Number at risk
{mumber censored)
Pembrobzumab alone 301 (0) 225 ( ) 125(4) 31(24) 37(55) 18{N) B6) O(88) O(BB) 0(BS)
etuximal 00 (0) 24541) 1584(2) 107 (2) § ) 26(40) 10({51 (5% (o 0(b0) 0(bO)

with ¢ hermothoranw

Ochsner:
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12 months

CPS>1

24 months

~r
' \1.‘\
1 U S1% HR 0.78; P = 0.0086
" .
T 0y
4 4 ‘. i““-u_
1 R . : -
) AL
T Ptz T T T T .
0 5 10 1 0 15 4 5 )
157(0) 196 (2) 152(2) 130(4) 74(22) 34(50) 17(b4) 2(78) 0(B0) 0(BO) 0(BO)
JSS{0) 207(3) 131(2) BG(2) 47(16) 1(34) 9 1(48) 0(49) 0(49) 0(49)

Burtness B, et al. Lancet. 2019



Pembro + Chemo versus EXTREME

Total Population " CPS > 20
100 17 months § months Permbrolnsmal - 12 mooths 4 month

with chematherapy

Cetuximal

with chemotherapy . ‘
60 ! 1 HR 0.60; P = 0.0004
) HR 0.77; P = 0.0034 .

= i ‘e )
& 44 “w o Mna 4
) -4 My 1
1 19 .
T T 1 1 T T T T T
| ( ( 4 ) L 10 ( }
Number at risk Time since randommatson {months
{(mumber censored)
Permiby wrah 281 (0) 227 (0) 169 12211) 75(22) 40{47) 10(74) 1(83 ) (84 1(84) O(B4) 126 (0) 102 (0) '(0) 60(1) SO(1) 441(3) 3G(8) 2122 4038 0ia2
th ches } v
mab ( O | 14 1) T 0 110 1 )(1) i i) | 1
wrt e hw ]
G CPS>1
1 monthy
5 o \ HR 0.65; P = 0.0001
4 o) \
) - \
» 0
[ 0 1 -
)
10 4 ‘ "
T T 1
1 1 f [ i
Nombes at risk ¢ SNCE rancsomisat wnths)
e at s
{mumber censored)
Pemib uvmab 242 (0) 167 (0) 144(0) 109(1) B4 70 (2 §2(17) 29(37) 5160 0 (65 65)
with chemotherapy
wmab € 2 ( ) 17{11) (18]
1 hermothesagy

Ochsner:
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Response Rate Summary Keynote 048

Table S5: Summary of confirmed objective response at final analysis for the comparison of pembrolizumab vs cetuximab-chemotherapy

Best Response PD-L1 CPS =20 Population PD-L1 CPS =1 Population Total Population
Pembrolizumab Cetuximab- Pembrolizumab Cetuximab- Pembrolizumab Cetuximab-
N=133 Chemotherapy N=257 Chemotherapy N=301 Chemotherapy
N=122 N=255 N=300

Objective response 31 (23%) 44 (36%) C19(19%) ) 89 (35%) C5107%) 108 (36%)
Complete response 10 (8%) 4(3%) ‘ﬂm—& 7(3%) ‘ﬂmﬂl 8 (3%)
Partial response 21 (16%) 40 (33%) 35 (14%) 82 (32%) 37 (12%) 100 (33%)

Stable discase 40 (30%) 43 (35%) 72 (28%) 84 (33%) 82 (27%) 102 (34%)

Progressive disease 42 (32%) 12 (10%) 100 (39%) 33 (13%) 122 (41%) 37 (12%)

Non-CR/non-PD* 8 (6%) 6 (5%) 11 (4%) 11 (4%) 14 (5%) 11 (4%)

Not evaluable or assessedt 12 (9%) 17 (14%) 25 (10%) 38 (15%) 32 (11%) 42 (14%)

['able S6: Summary of confirmed objective response at final analysis for the comparison of pembrolizumab-chemotherapy vs cetuximab-chemotherapy

Best Response PD-L1 CPS =20 Population PD-L1 CPS >1 Population Total Population
Pembrolizumab- Cetuximab- Pembrolizumab- Cetuximab- Pembrolizumab- Cetuximab-
Cherl:]mt]I;t;rapy 8 E‘;:;T;“E:;;;“EIU EeTR Chemotherapy Chemotherapy Cherl:]mtzlgflrap ¥ Chemotherapy
Objective response 54 (43%) 42 (38%) € 88 (36% 24 36%;) ?| 00 {36‘?’05 01 (36%)
Complete response 12 (10%) 4 (4%) ‘FESW 5 'H? g Snpilier” e
Partial response 42 (33%) 38 (35%) 72 (30%%) 77 (33%) 83 (30%) 93 (33%)
Stable disease 29 (23%) 38 (35%) 64 (26%) 77 (33%) 78 (28%) 95 (34%)
Progressive disease 19 (15%) 9 (8%) 42 (17%) 29 (12%) 48 (17%) 33 (12%)
Non-CR/non-PD* 4 (3%) 5 (5%) 11 {5%) 9 (4%) 13 (5%) 9 (3%)
Not evaluable or assessedf 20 (16%) 16 (15%) 37 (15%) 36 (15%) 42 (15%) 40 (14%)

OChsner Burtness B, et al. Lancet. 2019
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Nasopharyngeal Cancer Left Out?
Jupiter 02 Study — Gem/Cis +/- Toripalimab (PD-1 inhibitor)

Modan 1-Yr
No. of Events/ progression-dree Progression.free
Total No. of  gurvival. months Swrvival Rate, %

Patients 5% C1 es%Cn

Toripaliomad » Chemo 40148 1.7 (110 NRE) 404364, 619)
Placebo * Chemo V143 80(70.95) 2790180, .48

3

Stratified HR for disease

progression or death,
Torgalimad « ( hione

0.52 (95% CI 0.36-0.74);
P=0.0003

» .
=

=
¥
[«
- -~
w B
sc

<
~ B
“ s
=
-go
w *
8\-'
3
o

\/ Mai H-Q, et al. Nature Medicine. 2021
Ochsner

Health System



2022 Updates

Weekly Cisplatin Plus Radiation for Postoperative Head
and Neck Cancer (JCOG1008): A Multicenter,

Noninferiority, Phase II/III Randomized Controlled Trial

Weekly cisplatin 40 mg/m2 concurrent with radiation is non-inferior to g 3
week cisplatin 100 mg/m2 for adjuvant.

\/Ochsner“"
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2022 Updates

OncologyPRO > Meeting resources > ESMO Congress

Presidential Symposium li

LBAS - Primary results of the phase Ill KEYNOTE-412 study: Pembrolizumab
(pembro) with chemoradiation therapy (CRT) vs placebo plus CRT for
locally advanced (LA) head and neck squamous cell carcinoma (HNSCC)

* Pembrolizumab did NOT improve EFS or OS with CRT for LA HNSCC.

\/Ochsner“
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Second Line and Beyond

Can’t we do better than just Cetuximab?

Targeted Agents
VEGF agents +/- immune checkpoint blockade.
STAT3 inhibitors
PI13K inhibitors

Novel Combination Immunotherapies
ICOS agonists + PD-1i
LAG-3 inhibitors + PD-1i
TGF-beta inhibitors + PD-1li

Tumor infiltrating lymphocytes

Vaccines

\/ Ochsner
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Second Line and Beyond

Can’t we do better than just Cetuximab?

Targeting EGFR inhibitor resistance mechanisms

EGFR N

lowoTe \oF\"

s

PIK " ( Grb2

AKT = SOSt
¥

_ Ras

RAF

“MEK
.—)-i Proliferation |

Berger A, et. al. Nature Cancer, 2021

\/()chsnerw
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Trials at Ochsner

Targeting NK Cells

Blockade of one Combined blackade of
checkpont pathway noa-redundant
1o potentiate NK cell checkpoint pathways o
actwvabon undeash NK and 7 cells
Tumor
ced
HLA-E

- ‘y
7

x\ ‘ EGFR p
m(szA / K ¥ !m«;u

Durvalumab

NK cell

S ae8 COS" T cell

Andre P, et. al. Cell, 2018



Summary

 Locally Advanced Disease

 ChemoRT (Cisplatin preferred) versus Surgery
« Anatomical site, etiology, organ preservation

« Immunotherapy failed to improve ChemoRT in randomized
study

* Frontline Recurrent/Metastatic

 Pembro or Pembro + Chemo depending on PD-L1
 New Immunotherapy combinations?

e Second Line
e Cetuximab if not used
 Cetuximab combinations?

\/ Ochsner
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