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* Immuno-Oncology (I-O) developments

Immunotherapy for the Treatment of Head

and Neck Cancers

in the treatment of head and neck

cancers

» Expression of immunologic and molecular
markers to guide treatment

* Novel immune checkpoint inhibitor

combinations

* 10 agents in the definitive and (neo)adjuvant

setting

* Therapeutic vaccination targeting virally
mediated cancers

* Immune effector cell therapies

Schoenfeld, Cancer Immunol Res, 2015
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PRESENT STUDIES

Evaluating the benefit
of preventative vaccine
targeting HPV infection
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FUTURE

A ' " Identification of novel markers
predicting who may
Cancer cell benefit from immunotherapy

B Combination strategies
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Combinatorial checkpoint blockade /
immune activation

c Testing new settings for immunotherapy
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ARVANCES @) Approved checkpoint inhibitors in Head and
IMMUNOTHERAPY™ NeCk Cancers

_______ Drug | Approved | ndicaton | Dose

. Recurrent/metastatic HNSCC, A g
Pembrolizumab 2016 . or
progression on/after chemotherapy 600 mg QBW
. Recurrent/metastatic HNSCC, 2l g Q2%
Nl AUe rogression on/after chemothera or
prog Py 480 mg Q4W
Cemiplimab-rwic 2018 Metastatic cSCC, r.10t candld'ate for curative 350 mg Q3W
therapies (any site)
. . . i
Pembrolizumab + platlnum + 2019 Recurrent/metastatlg HNSCC 1st line — all 200 mg Q3W
fluorouracil patients
. Y—
Pembrolizumab 2019 Recurrent/metastatclchI;N>S1CC 1st line — PD-L1 200 mg Q3W
Pembrolizumab 2020 Recurrent/metastatic cSCC, not curable by 200 mg Q3W

surgery or radiation
QAAEM ——ixcoc &HOPA Csitc
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ADVANCES In @ KEYNOTE-012: Pembrolizumab in R/M

HNSCC
Nonrandomized, Phase 1b Trial, Cohortst B, B2

Initial Cohort

IMMUNOTHERAPY™

Continue until:

. RIM I_m—eg(gs Pembrolizumab * 24 months of
: 10 mg/kg Q2W > treatment?
* Measurable disease N = 60* » Disease Combined
i (E%E(g: GISII SV 2)11) progression analyses of
- PD-L1+ Expansion Cohort* » Death — Initial and
o «  Withdrawal of Expansion
(initial cohort) Pembrolizumab e cohorts
* PD-LT+or PD-L1- 200mgIVQ3W — . |nyestigator
(expansion cohort) N = 132 el

Response assessment: Every 8 weeks until disease progression
Primary end points: ORR (RECIST v1.1, central imaging vendor review), safety
Secondary end points: ORR (investigator), PFS, OS, duration of response (DOR), ORR in HPV+ patients $

TAdditional cohorts included bladder cancer, TN breast cancer, and gastric cancer.
*Treatment beyond progression was allowed.
$Initial cohort only.

Seiwert, Lancet Oncol 2016. &« o : . ’ ; .
' PD-L1 positive patients (1% tumor cells or stroma g AAEM N
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KEYNOTE-012: Pembrolizumab in R/M
HNSCC

Nonrandomized, Phase 1b Trial, Cohortst B, B2

« ORR=18%
« CR=2%
« PR=16%

¢ mOS = 13.0 months

« mPFS = 2.0 months

Seiwert, Lancet Oncol 2016.

© 2019-2020 Society for Immunctherapy of Cancer
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ADVANCES I @) KEYNOTE-012: Pembrolizumab in R/M

IMMUNOTHERAPY™

HNSCC

Nonrandomized, Phase 1b Trial, Cohortst B, B2

ORR = 18%*
CR =3%
PR =15%

mOS = 8.0 months

mMPFS = 2.0 months

*ORR 32% among HPV+

Chow LQM, J Clin Oncol 2016.

© 2019-2020 Society for Immunotherapy of Cancer
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ADVANCES in Q KEYNOTE-055: Pembrolizumab in R/M HNSCC

after Progression on Platinum/Cetuximab
Phase |l Trial, Single Arm

IMMUNOTHERAPY™

Patients (n=171):
« R/MHNSCC
 Resistant to

Continue until:
* 24 months of

platinum and Pembrolizumab treatment
cetuximab® -  200mgIlVQ3W == ° PD — Safety and

. Measurable Fixed dose * Intolerable Survival Follow-up
disease toxicity

* Investigator/

(RECIST v1.1) patient decision

+ ECOG PS 0-1

Response assessment: Imaging every 6 to 9 weeks (central radiology review)

Primary end points: ORR (RECIST v1.1) by Response Evaluation Criteria in Solid Tumors and safety

Secondary end points: ORR (RECIST v1.1) in all dosed patients, ORR for HPV+, PD-L1+, DOR,

PFS, OS

*75% of patients had = 2 prior lines of therapy for metastatic disease q AAEM NI $ HOPA (’.§itg_: >

Bauml, J Clin Oncol 2017.
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ADVANICES in @ KEYNOTE-055: Pembrolizumab in R/M HNSCC

after Progression on Platinum/Cetuximab
Phase |l Trial, Single Arm

IMMUNOTHERAPY™

100 D
ORR - 16% 20 100 A ;:::! patients
V-positive patients
. 60 . HPV-negative patients
CR = 1% = =
2 -
> % tumor ©
PR =15% g 20 neresse 2 60
[an] ful
0
g 7
= 0 % 40
mOS = 8.0 months & -30% tumor o
S 40 S
=
< 0 S 201
MmPFS = 2.1 months £0 ]
1 1 1 1 1 1
1001 0 3 6 9 12 15 18
No. at risk Time (months)
All patients 171 133 89 36 9 2 0
HPV positive 37 31 23 7 3 2 0
HPV negative 131 99 64 28 6 0 0

— o -
ORR =18 vs. 12% for PD-L1 CPS 1+ 6m OS = 72 vs. 55%

27 vs. 13% for PD-L1 CPS 50+
HOPA CEEQ)

O Accc £ HOP
Bauml, J Clin Oncol 2017. B AR e Pramtaty Ao Soumy e i
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ADVANCES N Q CheckMate 141: Nivolumab vs Investigator’s

Choice in R/M HNSCC after Platinum Therapy
Phase |l Randomized, Safety and Efficacy Trial

IMMUNOTHERAPY™

Key Eligibility Criteria Nivolumab

- R/M SCCHN of the oral > 3 mg/kg IV Q2W >

cavity, pharynx, or larynx Primary endpoint
* Progression on or within 6 Vs. + OS

months of last dose of —> —

' - I tigator’s Choi

platinum-based therapy nvestigator's Lhoice Other endpoints
« Irrespective of no. of prior * Methotrexate 40 - PFS

lines of therapy N mg/m? [V weekly « ORR
* Documentation of p16 to » Docetaxel 30 mg/m? — » Safety

determine HPV status IV weekly . DQR

leneplityngsl] + Cetuximab 400 mg/m | gomarkers
+ Regardless of PD-L1 status®? IV once, then 250 y

mg/m? weekly

Stratification factor

* Prior cetuximab treatment
DOR = duration of response; IV = intravenous; ORR = objective response rate; PFS =
progression-free survival; Q2W = once every 2 weeks; R = randomized.

aTissue required for testing

QAAENM ——xccc &HOPA Csitc >

Ferris, NEJM 2016.
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« mOS =7.5vs. 5.1 months

Checkmate 141: Nivolumab vs
Investigator's Choice in R/IM HNSCC after

Platinum Therapy

A Overall Survival A Overall Survival among Patients with Baseline PD-L1 =1%

No.of No.of 1-YrOverall Median Overall No. of No.of Median Overall

Patients Deaths Survival Rate Survival Patients Deaths Survival
% (95% Cl) mo (95% CI) mo (95% C")
Nivolumab 240 133 36.0 (28.5-43.4) 7.5(5.5-9.1) Nivolumab 88 49 8.7 (5.7-9.1)
. Standard Thera 121 85 16.6 (8.6-26.8 5.1 (4.0-6.0 _
. 1y mOS: 36 vs. 16% Py ( ) ( ) Standard Therapy 61 45 4.6 (3.8-5.8)
100+ Hazard ratio for death, 0.70 | 100
90| (97.73% Cl, 0.51-0.96) 90
. 80 1P=0ﬂl ! T 80+
« mPFS = 2.3 vs. 2.0 months £ 0] | S 0
- 1 m
S 60 ! g 60
E 504 : S 50
W i 2 40l
 ORR=13% = 40+ " Nivolumab © 304 : Nivolumab
3 304 -, ! 3 M
O 20 Stt;ndard ‘_&L o 209 Hazard ratio for death, 0. 55 """""" Standard therapy
10— erapy R 12 (95% Cl, 0.36-0.83)
! I I I I I 1
0 | | w i | ! 0 3 6 9 12 15 18
0 3 6 9 12 15 18
Months Months
. No. at Risk
No. at Risk .
Nivolumab 240 167 109 52 24 7 0 ?t""oé“";ab 251‘ i; ‘;g 12 g g
Standard 121 87 42 17 5 1 0 iﬂefarpy

Ferris, NEJM 2016.
© 2019-2020 Society for Immunotherapy of Cancer
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KEYNOTE-040: Pembrolizumab vs Investigator’s
Choice in R/M HNSCC after Platinum Therapy

Phase |ll Randomized, Safety and Efficacy Trial

¢« mOS = 8.4 vs. 6.9 months
1y mOS: 37 vs. 26.5%
e« mPFS =2.1vs. 2.3 months

A

« ORR =14.6% oo

Overall survival (%)
w1
=}
1

—— Pembrolizumab
—— Standard of care

HR 0-80 (95%C1 0-65-0-98);
nominal p=0-0161

Number at risk

(number censored)
Pembrolizumab 247 (0)
Standard of care 248 (0)

Cohen EEW, Lancet Oncol 2018.
© 2019-2020 Society for Immunotherapy of Cancer

I
5 10 15 20 25 30

Time (months)

160 (0)
151(3)

103(2)
82(3)

48(33)
34(19)

14(55)
10(35)

2(64)
1(40)

0(66)
0(41)

A PD-L1combined positive score =1

100 —— Pembrolizumab
90 —— Standard of care
804 HR 074 (95% CI 0-58-0-93);
g 70 nominal p=0-0049
2 60
S s0-
T w0
& 304
20+
10+
0 T T T T T |
Number at risk > 10 15 20 o =
(number censored)
Pembrolizumab 196 (0) 131(0) 87(2) 43(26) 14(47) 2(56) 0(58)
Standardof care 191(0) 115(3) 63(3) 28(13) 8(25) 1(28)  0(29)
QAAEM ——ixcce &HOPA Csitc
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ADVANCES IN @ KEYNOTE-048: Pembrolizumab +/-
Chemotherapy in newly diagnosed R/M HNSCC

IMMUNOTHERAPY™

Key Eligibility Criteria Pembrollzumab
» SCC of the oropharynx, Monotherapy .
oral cavity, hypopharynx, .
or larynx

Pembralizumab 200 mg Q3W

for up to 35 cycles

* RIM disease incurable by
local therapies

- ECOGPS0or1

* Tissue sample for PD-L1 Pembrolizumab
assessment® X Chemotherapy
« Known p16 status in the i

Pembrolizumab 200 mg + :
Carboplatin AUC 5 OR s
Cisplatin 100 mg/m? + g

5-FU 1000 mg/m?/d for 4 days for up to
35 cycles total

oropharynx®

for 6 cycles (each 3 wk)

Stratification Factors

* PD-L1 expression®
(TPS 250% vs <50%)

Cetuximab 250 mg/m® Q1W* +

) Carboplatin AUC 5 OR )

- p16 status in oropharynx EXTREME N Cisplatin 100 mg/m? + Cetuximab
(positive vs negative)

« ECOG performance status
(0wvs 1)

5-FU 1000 mg/m?/d for 4 days 250 mgim? QIW

for 6 cycles (each 3 wk)

afsopssed using the FD-L1 IHG 2263 pharmDy assay (Agilam), TPS = lumor proportion scare = % of tumor cells with membranaus PO-L1 sxpression, PAssessad using the ClHier pié
Hislology assay (Venlanal. cufpaint for positivily = 70%. “Folloeeng a laading dose af 400 mgém®.

QLAEN ——xXccc L HOPA Csitc >
Burtness, Lancet 2020. L I e HermstologCncoleay _

© 2019-2020 Society for Immunotherapy of Cancer
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ADVANCES IN @ KEYNOTE-048: Pembrolizumab +/-
Chemotherapy in newly diagnosed R/M HNSCC

IMMUNOTHERAPY™

I
(ww]

12 months 24 months — Pembrolizumab alone 12 months 24 months

— Cetuximab
with chemotherapy

| 38%

Overall survival (%)

22%

0 T T T T T T T T T |
5 10 15 20 25 30 a5 40 45 50
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MNumber at risk
(number censored)
Pembrolizumab alone 133(0) 106 (1) 85(1) 65(2) 47(12) 24(29) 11(40) 2(49) 0(51) 0(51) O0(51) 257 (0) 196 (2) 152 (2) 110(4) 74(22) 34(50) 17(64) 2(78) 0(80) 0(80) 0(80)
Cetuximab 122(0) 100(0) 64 (1) 42(1) 22(8) 12(17) 5(22) 0(2Z7) 0(Z7) 0(27) 0(27) 255(0) 207 (1) 131(2) 89(2) 47(16) 21(34) 9(41) 1(48) 0(49) 0(49) 0(49)

with chemotherapy

PD-L1 CPS 20+ PD-L1 CPS 1+

QLAEN ——xXccc L HOPA Csitc >

Burtness, Lancet 2020. o EMTRGENCY MEDICIE
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—— Pembrolizumab

with chemotherapy
— Cetuximab
with chemotherapy

12 months 24 months

57%

Overall survival (%)
|

Number at risk Time since randomisation (months)

(number censored)
Pembrolizumab 176 (0) 102(0) 77(0) 60(1) 50(1) 44(1) 36(8) 21(22) 4(38) 0(42) 0(42)

with chemotherapy
Cetuximab  110(0) 91(0) 60(1) 40(1) 26(1) 19(2) 11(4) 4(8) 1(11) 0(12) 0(12)

with chemotherapy

PD-L1 CPS 20+

Burtness, Lancet 2020.
© 2019-2020 Society for Inmunotherapy of Cancer

KEYNOTE-048: Pembrolizumab +/-
Chemotherapy in newly diagnosed R/M HNSCC

100 - 12 months

24 months

Overall survival (%)

0 | P %
0 5I 1|0 1|5 EIO 2|5 3ID _3,|5 40 45 50

Time since randomisation (months)

Number at risk
(number censored)
Pembrolizumab 242 (0) 197 (0) 144 (0) 109 (1) 84 (1) 70(2) 52(17) 29(37) 5(60) 0(65) 0(65)
with chemotherapy
Cetuximab 235(0) 191(1) 122(2) 83(2) 54(2) 35(3) 17(11) 5(18) 1(21) 0(22) 0(22)
with chemotherapy

PD-L1 CPS 1+
QAAEM ——ixcce &HOPA Csitc >
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ADVANCES I @ KEYNOTE-048: Pembrolizumab +/-

IMMUNOTHERAPY™

Summary of Overall Survival

Chemotherapy in newly diagnosed R/M HNSCC

1A21 FA
Population HR (95% CI) HR (95% ClI)
Pembrolizumab monotherapy vs EXTREME
PD-L1 CPS 220 0.61 (0.45-0.83); P = 0.00072 0.58 (0.44-0.78)° Approved for CPS 1+
PD-L1 CPS 21 0.78 (0.64-0.96); P = 0.00862 0.74 (0.61-0.90)¢
Total 0.85 (0.71-1.03)° 0.83 (0.70-0.99); P = 0.0199¢
Pembrolizumab + chemotherapy vs EXTREME Approved for all
PD-L1 CPS 220 — 0.60 (0.45-0.82); P = 0.00042
PD-L1 CPS 21 — 0.65 (0.53—-0.80); P < 0.00012
Total 0.77 (0.63-0.93); P = 0.0034a 0.72 (0.60-0.87)°
aSuperiority demonstrated. "Noninferiority demonstrated (boundary of 1.2). tNo statistical testing performed. 9Superiority not demonstrated.
1. Burtness B et al. Ann Oncol 2018;29(suppl 8):LBAS_PR.
AAEM ANS e
Burtness, Lancet 2020. gﬁ:??'é?ﬁ.“:‘w . e @ HOPA 5
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IMMUNOTHERAPY™

KEYNOTE-012
KEYNOTE-055

KEYNOTE-040
Checkmate-141

Up To Date, 2020.

I
Yas

¥

Progressive or recurrent disease
within & months of platinum-based
chemotherapy? 1

l—|—|

Yas Mo
¥

¥

1
Mo

\ Options include:
= pembrolizumab Check PD-L1 CPS

= Nivolumab

CPS 0 or unavailable

¥

KEYNOTE-048

For patients with a good performance status, opticns include: &
= Platinum plus fluorouracil with pembrolizumab

= Platinum plus fluorouracil with concurrent or sequential cetuximab
= Platinum plus taxane with concurrent or sequential cetuximab

= Platinum plus fluorouracil or taxane

For patients with a poor perfformance status, we offer single-agent

therapy ¢ or best supportive care

Eligible for combination
chemotherapy plus
immunctherapy? &

/

I—I—l

Yes

¥

Mo

¥

Rapidly progressive Single-agent

disease?

pembrolizumab

Yes

¥

Platinum plus fluorouracil
with pembrolizumab

Yes No
¥ ¥
Single-agent Pembrolizumab with or without

pembrolizumab

platinum plus fluorouracil ¥

© 2019-2020 Society for Immunotherapy of Cancer

@ Immunotherapy for R‘/M HNSCC

| Pravious systemic therapy?#
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Caneer )  Cemiplimab in advanced/metastatic
cutaneous squamous-cell carcinoma

IMMUNOTHERAPY™

Key Eligibility Criteria
» Advanced cutaneous
squamous-cell

Primary endpoint
* Response rate

carcinoma (any site — > Cemiplimab — >
(any site) 3 mg/kg IV Q2W i
* Locally advanced Other endpoints
disease not eligible for  Duration of
surgery, or metastatic response
 PFS
+ ECOG 0-1
+ OS
» 21 assessable lesion « Side effects
* Durable disease
control
AAEM AN HOPA Csitc
Migden, NEJM 2018. q — == @ )

© 2019-2020 Society for Immunctherapy of Cancer
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IMMUNOTHERAPY™

ORR =47-50%
CR =7%, PR =13-24%

mOS not reached (1y OS: 81%)

A Best Tumor Response for 45 Patients in the Phase 2 Study

100 M Complete or partial response
Could not be evaluated

M Progressive disease

M Stable disease

N B Oy 00
o o O O
1 L Il Il

AL
TT9

in the Diameter of Target Lesions
|
g9

|
—

Best Percentage Change from Baseline

Patients

Metastatic>locally advanced

Migden, NEJM 2018 and Lancet Oncol 2020.
© 2019-2020 Society for Inmunotherapy of Cancer

Best change in target lesions

from baseline (%)

@ Cemiplimab in advanced/metastatic
cutaneous squamous-cell carcinoma

ORR = 34%
CR =13%, PR =24%

mOS not reached

A Best tumour response as per modified WHO criteria

100

80 -
60
40 -
2041

o
04
40 -
60 -
-80 —

=100

[ Complete response or partial response
[ Stable disease
[ Progressive disease

|

Locally advanced>metastatic

QLAEN ——xXccc L HOPA Csitc >
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IAnCES @ KEYNOTE-629: Pembrolizumab in
" advanced/metastatic cSCC

IMMUNOTHERAPY?

Recurrent/Metastatic Cohort
(n = 105; closed to accrual)
* R/M ¢cSCC

* Measurable disease (RECIST v1.1)
+ECOGPSOor1

~\

Locally Advanced Cohort

(n = 50; currently recruiting)

* LA unresectable cSCC

* Measurable disease (RECIST v1.1)
-ECOGPSOor1

Primary end point
* ORR
Secondary end points

*DOR +DCR +PFS +0OS - Safety

Grob, ASCO 2019.
© 2019-2020 Society for Immunctherapy of Cancer

) Pembrolizumab
200 mg Q3W

Progressive Disease/
Discontinuation

Pembrolizumab 200 mg Q3W

Continui

up to 35 cycles?
ng

AMERICAK ACAGEMY OF
ENCY MEDICINE

Survival
Follow-Up
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ADVANCES 1 @ KEYNOTE-629: Pembrolizumab in
IMMUNOTHERAPY™ advanced/metastahc CSCC

Events, n (%) 64 (61.0)

Second Line Median (95% Cl), months 6.9 (3.1-8.5)
Total First Line and Beyond 100  6-month rate (95% Cl)  12-month rate (95% CI)
n=105 n=14 n=91 X g , 50.4 (40.3-59.7) , 324 (22.6-42.5)
Objective response rate, % (95% Cl)2 | 34.3 (25-44) | 50.0 (23-77) | 31.9 (23-43) "g 80 |
Disease control rate, % (95% CI)P 52.4 (42-62) | 64.3 (35-87) | 50.5 (40-61) c% 704
Best overall response, n (%) 8 zg :
Complete response 4(3.8) 2(14.3) 2(2.2) "'é 40 i
Partial response 32 (30.5) 5(35.7) 27 (29.7) 2 30 Lm0l I
Stable disease 31 (29.5) 3(21.4) 28 (30.8) g’, 20 |
Stable disease 212 weeks 19 (18.1) 2(14.3) 17 (18.7) 2 10
Progressive disease 28 (26.7) 4 (28.6) 24 (26.4) 0 ! T T I 1i2 e
Not evaluablec 2 (1.9) 0 2(2.2) Time, months
Not assessed! 8 (7.6) 0 8(8.8) Abpatons 105 60 48 25 13 0
Similar results to cemiplimab trials
QAAEM e HOPA Csitc>
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Q Evaluating Biomarkers in HNSCC

« Only indication that relies on PD-L1 expression: pembrolizumab monotherapy in
15t line HNSCC — CPS = 1 (KEYNOTE-048)

 All other approvals not dependent on PD-L1 expression

« KEYNOTE-012/055: Response rates not significantly different on the basis of
tumor PD-L1 staining

« Checkmate-141: Most benefit seen in PD-L1 positive tumors
« KEYNOTE-040: improved outcomes in PD-L1-expressors

QAAEM oo gHOPA  Cite
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CheckMate-141: 2 year update

100 - PD-L1 > 1% 00 PD-L1 < 1%
90 Median 08 HR 90 1 Median 08 HR
a0 PD-L1 expressors '[95'.-'5: Cl), mo | (95% Cl) 80 PD-L1 non-expressors | (95% ClI), mo | (95% Cl)
| Nivolumab {n = 96} 8.2 (5.7-9.5) D.55 | Nivolumab (n = 76) 6.5 (44-11.7)
704 IC (n = 63) 47 (3.8-6.2)] (0-39-0.78) 70 IC (n = 40) 55 (3.7-85) |(0.49-1.09)
— 604 — B0
= =
s 50 1 s 50 1
O 401 O 401
30 A 30 - 26.2%
o 20.7%
20 - 18.5% 13.7% . 20 : .
10 I T MNivo 10 | ! 11.2% Nivo
U T T T T T i T T i |C T T 1 El i IC
0 3 6 9 12 15 18 21 24 27 30 33 36 39 0 3 6 9 12 15 18 21 24 27 30 33 36 39
Months Months
MNo. at risk No. at risk
Nivo 96 74 59 42 30 25 22 19 16 11 8 & 1 0 Nivo 76 54 39 32 29 20 19 17 15 11 5 4 3 0

40 30 19 14 W0 7 5 4 4 1 0 0 0O 0O
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EMERGENCY MEDICING

IC B3 45 24 14 W0 &6 4 3 2 2 0 0 0 0O IC
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MM@ Evaluating Biomarkers in HNSCC
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MM@ On the horizon...

CD2
] B7 family TNFR ligand family family

4-1BBL

ICOS-L  PD-L1 PD-L2 LIGHT CD70 it
I | 1]
% % “ Combinations with newer
T T T ! immune checkpoint
PN/ T 50 inhibitors
OGP (\Zf § Q 9 &
W I | |
FT’/(:TLA . lcos PD1 BTLA HVEM  poy
Unknown s
receptor T-cell
Disulphide link CD28 family TNFR family CD2
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O Cysteine-rich domain
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Q On the horizon...

Intratumoral (IT)

J Side effects

J Dose required

A T-cell priming for
Systemic delivery antitumor immune response

M Side effects -
@ Size ? Intratumoral injectables
= =1 Charge _ to stimulate a local
| Formulation cytokine response
IT Transport
Considerations
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MM@ On the horizon...

Bacterial Viral Peptide/

: RNA
Vector Vector Protein

WEe

MHC I antigen
presentation to naive
CD8* T cells

“primed”
HPV-antigen-specific
MHC II antigen
presentation to naive
CD4* T cells

Lin, J Formos Med Assoc 2010. Gilead/Kite 2020.
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Therapeutic vaccines or cell-based therapies
aimed at HPV in particular
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Q Conclusions

« Cytotoxic chemotherapy achieves limited survival with unfavorable side effects.

« Checkpoint inhibitors that target the PD-1 axis, nivolumab and pembrolizumab,
are approved in platinum-refractory/exposed and recurrent/metastatic HNSCC.

* Nivolumab and pembrolizumab are in general better tolerated than cytotoxic
chemotherapy.

« Ongoing areas of research include: combinations of immunotherapy with
radiation and/or other drugs, development of predictive biomarkers and
approaches to overcoming resistance.
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IMMUNOTHERAPY™

Case Studies
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ADVANCES I @ Case StUdy 1

MMUNCOTHERAPY™

55M (former smoker) diagnosed in December 2017 with locoregionally
advanced, HPV+ SCC arising from the right tonsil

Staging: cT3N2MO (stage Il, AJCC 2017 8t ed)

He received definitive concurrent chemoradiation with bolus cisplatin (35/35

fractions to 70 Gy involving the oropharynx and bilateral necks, 3-cycles cisplatin
100 mg/m?)

Completed all therapy March 2018
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ADVANCES I @ Case StUdy 1

MMUNCOTHERAPY™

55M (former smoker) diagnosed in December 2017 with locoregionally
advanced, HPV+ SCC arising from the right tonsil

Staging: cT3N2MO (stage Il, AJCC 2017 8t ed)
He received definitive concurrent chemoradiation with bolus cisplatin

Completed all therapy March 2018

Clinical evidence of chest wall soft tissue nodule with biopsy-proven HPV+
metastatic recurrence in August 2019

NPL shows local recurrence in the right larynx and scans clarify mediastinal
adenopathy QAAEM ——xccc &HOPA Cite
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ADVANCES I @ Case StUdy 1

IMMUNOTHERAPY™

95M (former smoker) with R/M HPV+ SCC arising from the right tonsil.
Completed cisplatin-RT in March 2018, with local and distant recurrence in
August 2019

NPL shows local recurrence in the right larynx with no stridor but evolving
dysphagia and dry cough

Therapeutic options?

QAAEM oo gHOPA  Cite
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ADVANCES I @ Case StUdy 1

MMUNCOTHERAPY™

55M (former smoker) with R/M HPV+ SCC arising from the right tonsil.
Completed cisplatin-RT in March 2018, with local and distant recurrence in
August 2019

NPL shows local recurrence in the right larynx with no stridor but evolving
dysphagia and dry cough

Therapeutic options:

 Clinical trial protocol?

* First-line chemoimmunotherapy (platinum + 5-FU + pembrolizumab) or
pembrolizumab alone (CPS PD-L1 testing)?

* Platinum-based chemotherapy with cetuximab?
QAAEN Sxeee &;HOPA sitc
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ADVANCES I @ Case StUdy 1

MMUNCOTHERAPY™

55M (former smoker) with R/M HPV+ SCC arising from the right tonsil.
Completed cisplatin-RT in March 2018, with local and distant recurrence in
August 2019

NPL shows local recurrence in the right larynx with no stridor but evolving
dysphagia and dry cough

Therapeutic options:

* First-line chemoimmunotherapy (platinum + 5-FU + pembrolizumab) or
pembrolizumab alone (CPS PD-L1 testing)?
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ADVANCES In @ Case StUdy 2

IMMUNOTHERAPY™

55M (never smoker) initially diagnosed with HPV+ SCC of the left base of tongue
with ipsilateral level ll/lll cervical adenopathy in October 2016

Staging: cT4AN1MO (stage lll, AJCC 2017 8! ed)

Treatment: definitive concurrent chemoradiation with weekly cisplatin ending
February 2017
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ADVANCES In @ Case StUdy 2

MMUNCOTHERAPY™

55M (never smoker) initially diagnosed with HPV+ SCC of the left base of tongue
with ipsilateral level ll/lll cervical adenopathy in October 2016

Staging: cT4N1MO (stage Ill, AJCC 2017 8" ed)

Treatment: definitive concurrent chemoradiation with weekly cisplatin ending
February 2017

Restaging: PET-CT in June 2017 shows local residual disease and new lung
metastases
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ADVANCES IN @ Case StUdy 2

IMMUNOTHERAPY™

95M (never smoker) with platinum-refractory, locoregionally persistent and now
metastatic HPV+ SCC of the left base of tongue with pulmonary involvement

Restaging: PET-CT in June 2017 shows local residual disease and new lung
metastases

QAAEM oo gHOPA  Cite
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ADVANCES In @ Case StUdy 2

MMUNCOTHERAPY™

95M (never smoker) with platinum-refractory, locoregionally persistent and now
metastatic HPV+ SCC of the left base of tongue with pulmonary involvement

Restaging: PET-CT in June 2017 shows local residual disease and new lung
metastases

Started nivolumab (3 mg/kg IV D1, 15) g28d in July 2017

Interval scan: in September 2017 his lung lesions had resolved and his local
disease showed regression (partial response)
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ADVANCES In @ Case StUdy 2

MMUNCOTHERAPY™

95M (never smoker) with platinum-refractory, locoregionally persistent and now
metastatic HPV+ SCC of the left base of tongue with pulmonary involvement

Started nivolumab (3 mg/kg IV D1, 15) q28d in July 2017

Interval scan: in September 2017 his lung lesions had resolved and his local
disease showed regression (partial response)

In January 2018 he has new left neck pain and a PET-CT is obtained
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ADVANCES IN @ Case StUdy 2

MMUNOTHERAPY™

What would be your best next step?
A. US-guided left neck biopsy

B. Discontinue PD-1 blockade and start
second line chemotherapy or clinical
trials

C. Consider palliative radiation

QAAEN Sxeee x OPA sitc
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ADVANCES IN @ Case StUdy 2

MMUNOTHERAPY™

What would be your best next step?

C. Consider palliative radiation
* Localized disease with slow progression
* Clear clinical benefit from PD-1i at distant
site
*  Would continue PD-1 blockade during or
after SBRT or IMRT

QAAEN Sxeee x OPA sitc
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ADVANCES IN @ Case StUdy 3

IMMUNOTHERAPY™

83M (never smoker) initially diagnosed with SCC of the left ventrolateral oral
tongue

Staging: cT3NOMO (stage Ill, AJCC 2017 8" ed)

Treatment: he declined surgery and radiation but had oral pain symptoms and
elective for palliative therapies; started on pembrolizumab in January 2019
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ADVANCES IN @ Case StUdy 3

MMUNCOTHERAPY™

83M (never smoker) initially diagnosed with SCC of the left ventrolateral oral
tongue

Staging: cT3NOMO (stage Ill, AJCC 2017 8" ed)

Treatment: he declined surgery and radiation but had oral pain symptoms and
elective for palliative therapies; started on pembrolizumab in January 2019

Develops a clinical response after one dose but then has two episodes of PD-1
Induced colitis requiring steroid tapers

Pembrolizumab discontinued in May 2019
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ADVANCES IN @ Case StUdy 3

MMUNCOTHERAPY™

83M (never smoker) initially diagnosed with SCC of the left ventrolateral oral
tongue

Staging: cT3NOMO (stage Ill, AJCC 2017 8" ed)

Treated with pembrolizumab in January to May 2019. Develops a clinical
response after one dose but then has two episodes of PD-1 induced colitis
requiring steroid tapers

Event: in August 2019 calls with mucositis, oral pain with difficulty swallowing,
skin rash...
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ADVANCES I @ Case StUdy 3

IMMUNOTHERAPY™

83M (never smoker) initially diagnosed with SCC of the left ventrolateral oral
tongue

Treated with pembrolizumab in January to May 2019. Develops a clinical
response after one dose but then has two episodes of PD-1 induced colitis
requiring steroid tapers

Event: in August 2019 calls with mucositis, oral pain with difficulty swallowing,
skinrash...
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ADVANCES I @ Case StUdy 3

IMMUNOTHERAPY™

Pembrolizumab or PD-1 induced SJS-like reaction or erythema multiforme

Treatment:

* Urgent dermatologic consultation with biopsy
negative for immunofluorescence studies (IgA, IgG, IgM, C3, fibrinogen)

* High-dose |V corticosteroids bog

* Topical immunosuppression to skin and lips

* Oral rinses for pain control; nutritional support

* Permanent PD-1 inhibitor discontinuation

QAAEM —iccc SHOPA Cite >
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