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ADVANCES I @ Disclosures

IMMUNOTHERAPY™

* Disclosures:
Advisory board honoraria: MERCK, BAYER, EISAI

* | will not be discussing non-FDA approved indications during
my presentation.
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* Immuno-Oncology (I-O) developments
in treatment of head and neck cancers

* Expression of immunologic markers to guide
treatment

* Preventive vaccination against virally mediated
cancers

* PD-1 checkpoint inhibitors for the treatment of
metastatic disease
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Immunotherapy for the Treatment
of Head and Neck Cancers
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PRESENT STUDIES

Evaluating the benefit
of preventative vaccine
targeting HPV infection
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Testing individual
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Therapeutic vaccine targeting
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A ; " Identification of novel markers
predicting who may
Cancer cell benefit from immunotherapy

B Combination strategies

Chemotherapy @ + Radiotherapy
k12

Vaccine ﬁ&+ ‘ Q@

approaches &L{
- Adoptive T-cell
e 7 therapy

Combinatorial checkpoint blockade /
immune activation

c Testing new settings for immunotherapy
Salivary gland cancer j
_/ 5. Thyroid cancer
Treatment Definitive
of treatment of ofT ﬁgtg;?g:i c
premalignant early-stage disease
conditions disease
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Immune Checkpoint Inhibitors (ICl)

Antigen

T-cell reoeptor‘
PD-1 | PD-L1

PD-1 acts as “off-switch” for T cells,
allowing cancer cells to evade
immune attack

© 2018-2019 Society for Immunctherapy of Cancer

Antigen

T-cell receptor

PD-1
inhibitor

Antibodies against PD-1 and PD-L1
boost the immune response
against cancer cells
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RO FDA-approved Checkpoint Inhibitors
@ for Use in Head and Neck Cancers

IMMUNOTHERAPY™

* Pembrolizumab 200 mg IV Q3W/(anti-PD-1)

« KEYNOTE - 012/055: Patients with recurrent or metastatic (R/M) squamous cell carcinoma of
the head and neck (HNSCC) with disease progression on or after platinum-containing
chemotherapy

* Accelerated Approval by FDA — August 5, 2016

* Nivolumab 240 mg IV Q2W or 480 mg IV Q4W (anti-PD-1)

* CheckMate — 141: Patients with R/M HNSCC with disease progression on or after a platinum-
based therapy

* Breakthrough Therapy Designation by FDA — April, 2016
* Approval — November 10, 2016
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KEYNOTE-012: Pembrolizumab in

R/M HNSCC

Nonrandomized, Phase 1b Trial, Cohorts' B, B2

Initial Cohort

Continue until:

* R/M |F-)|E||\J|“5ecn(;[S Pembrolizumab e 24 months;of
» Measurable disease 10 mg/kg Q2W > trgatment .
(RECIST v1.1) N =60 * Disease | Combined
 ECOG PS0-1 progression an:‘:\l.yses of
e PD-L1+ Expansion Cohort* 0 De_ath — Initial a.nd
(initial cohort) Pembrolizumab * Withdrawal of Exp:nsmn
 PD-L1+ or PD-L1- 200mgIVQ3wW —» eSS cohorts
(expansion cohort) N=132 y |nV§SFIgator
decision

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.

*Median duration of disease not reached.
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> oot KEYNOTE-012: Pembrolizumab in
ADVANCESN@ R/M HNSCC

MMUNGTHERAP™ Nonrandomized, Phase 1b Trial, Cohorts™ B, B2

00—
90 -
. * ORR=18%
X
= »- ;_L\_M « CR=4%
.g 60- . e PR=14%
e e R E .
S 1 O T
S so- |—| s
A | "
= « | * mOS = 8.0 months
T - -=== Dverall population
C>) —— HPV-positive
207 ® =
HPV-negative mPFS = 2.2 months
107
0

I I | 1 | I I 1 1 || I I 1

0 1 2 3 4 g 6 7 8 9 10 11 12 13
Number at risk Months

Overall population 60 59 54 49 42 38 33 32 31 28 26 25 22

HPV-positivﬁ' 23 23 22 21 20 17 16 16 15 14 13 13 11

HPV-negative 37 36 32 28 22 21 17 16 16 14 13 12 11
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Patients (n=171):

* R/M HNSCC

* Resistant to
platinum and
cetuximab®

* Measurable
disease
(RECIST v1.1)

* ECOGPSO0-1

KEYNOTE-055: Pembrolizumab in R/M HNSCC

after Progression on Platinum/Cetuximab
Phase Il Trial, Single Arm

Pembrolizumab
=  200mg IV Q3W =
Fixed dose

Continue until:

24 months of

treatment

PD Safety and
Intolerable Survival
toxicity Follow-up
Investigator/

patient

decision

BaumlJ JCO 2017

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

© 2018-2019 Society for Immunctherapy of Cancer
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All
Patients

Outcome N=171
ORR, % 16
mPFES, mo 2.1
6-mo PFS,% 23
6-mo OS, % 59

Bauml J, et al, J Clin Oncol. 2017

© 2018-2019 Society for Immunctherapy of Cancer

KEYNOTE-055: Pembrolizumab in R/M HNSCC

after Progression on Platinum/Cetuximab
Phase Il Trial, Single Arm

HPV Status PD-L1 Status

Positive Negative 21% <1% 250%
n=37 n=131 n=140 n=26 n=48

- Neither tumor PD-L1 expression or
HPV status are sufficiently robust in

16 15 18 12 27 guiding the use of pembrolizumab
at this time.

25 21 24 20 31

712 55 59 56 &0
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Key Eligibility Criteria

R/M SCCHN of the oral cavity,
pharynx, or larynx

Progression on or within 6
months of last dose of
platinum-based therapy

Irrespective of no. of prior lines
of therapy

Documentation of p16 to
determine HPV status
(oropharyngeal)

Regardless of PD-L1 status?

Stratification factor

Prior cetuximab treatment

aTissue required for testing

© 2018-2019 Suf:ic:h}f for J|r|rnur‘.t':uI|‘.mc1[:'3.J of Cancer

CheckMate 141: Nivolumab vs Investigator’s

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

> Nivolumab
3 mg/kg IV Q2W Primary endpoint
Vs. * 0S
Investigator’s Choice
Oth dpoint
* Methotrexate 40 ) s;sen ponts
mg/m? IV weekly
> * ORR
* Docetaxel 30 mg/m? , . Safety
IV weekly e DOR
* Cetuximab 400 * Biomarkers
mg/m? IV once, then * Quality of life

250 mg/m? weekly

DOR = duration of response; IV = intravenous; ORR = objective response rate; PFS = progression-
free survival; Q2W = once every 2 weeks; R = randomized. Clinicaltrials.gov NCT02105636.

Ferris & Gillison, NEJM, 2016
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CHC > oo Checkmate 141: Nivolumab vs Investigator’s
P Shpad @ Choice in R/M HNSCC after Platinum Therapy

IMMUNOTHERAPY™ Overall Survival: 2 year report
100
Median OS HR
90 - {95% Cl), mo (95% CI)
Nivolumab (n = 240) 7.7 (5.7-8.8) 0.68
o IC {n =121) 5.1 (4.0-6.2) (0.54-0.86)
('>U 60 —
>
| - B0 -
S
N
_— 40 -
©
| -
Q  30-
>
O 2[] -
10 -
0
0 3 6 9 12 15 18 21 24 27 30 33 36 39
Months
No. at risk
Nivo 240 169 132 a8 78 5T 50 42 a7 28 15 10 4
IC 121 a8 51 32 23 14 10 a T 4 1 1 0

Ferris RL. oral Oncology, 2018

EEEEEEEEEEEEEEEEE

© 2018-2019 Scciety for Immunatherapy of Cancer



CTED eomeemsen e Response to Immune Checkpoint Inhibitor

ADVANCES IN
@ Treatment with Brief Increase in Tumor Size
IMMUNOTHERAPY™
Pseudoprogression
$ ~Pseudoprogression —{
© Tumor cell
@ Tecell
* Early appearance of an increase o
in tumor burden, subsequently %
followed by tumor regression g S
= QQO:% %:.g
(:%8 Activated T cell osd” S8
* Initially recognized in the W i 0¢ %
melanoma trials, with incidence i | o
up to 10% Start of treatment Time IV

QAAEM ——xcce  Csitc >
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e Response to Immune Checkpoint Inhibitor
@ Treatment with Brief Increase in Tumor Size

IMMUNOTHERAPY™

Baseline
HNSCC with i
. . B R/
extensive skin '. J
/ N Marked local

infiltration .

S s LY S | symptoms, edema,
and lung Y i 2 ) { hospital admission
metastases

 Both KEYNOTE-012 and CheckMate
141 trials showed an exceedingly rare
rate of pseudoprogression with

n— e r— _ pembrolizumab and nivolumab,

emonths: SRR\ W  H T " respectively.

Lung metastases [N
Disappeared, e
symptomatic
improvement

Ferris RL, et al. N Engl J Med. 2016
Seiwert TY, et al. Lancet Oncol. 2016

QAAEM ——xcce  Csitc >

Carrenunity Ce

Society for Immunotherapy of Cancer

© 2018-2019 Sociely for Immunctherapy of Cancer



(—FS | tC) Sodlety for Immunotherapy of Cancer

2O D) Evaluating Biomarkers in HNSCC

IMMUNOTHERAPY™

* Current FDA approvals of pembrolizumab and nivolumab are NOT contingent upon
tumor PD-L1 status

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

« KEYNOTE - 040: Phase Ill pembrolizumab vs. investigator’s choice chemotherapy

* Did not meet survival endpoints in total population but improved outcomes in patients with PD-L1
expressing tumor

e CheckMate 141: Most benefit was seen in PD-L1-positive tumors

.
{ 3 N al
AAEM Ncoo  Csitc
QYAAEM xeee
EMERGENCY MEDICINE P . _
Society for Immunotherapy of Cancer
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Evaluating Biomarkers in HNSCC

CheckMate 414: 2 year update

PD-L1 expressors

100
90 Median OS HR
a0 PD-L1 expressors 7[95% Cl), mo | (95% Cl)
| Nivolumab {n = 96} 8.2 (5.7-9.5) 0 &5
701 IC (n = 63) 47 (3.8-6.2)] (0.39-0.78)
— 60+
=
o 207
© 40-
30 1
] 18.5%
20 13.7% .
| Nivo
10 | !
0 : ——|IC
0 3 6 9 12 15 18 21 24 27 30 33 36 39
Months
MNo. at risk

Nivo 96 74 59 42 30 25 22 19
[ B3 45 24 14 10 6 4 3

© 2018-2019 Society for Immunotherapy of Cancer

s 11 &8 35 1 0
2 2 0 0 0 O

Ic

PD-L1 non-expressors

100
90 - _ Median OS HR
PD-L1 non-expressors | (95% CI), mo | (95% CI)
801 Nivolumab (n = 76) 6.5 (4.4-11 .?]l 072
70 IC (n = 40) 55 (3.7-8.5) |(0.49-1.09)
?6{]-
&
o 207
© 40-
30 - 26.2%
20.7%
20 - , )
o m
ol e T
0 3 6 9 12 15 18 21 24 27 30 33 36 39
Months
No. at risk
Nivo 76 54 39 32 29 20 19 17 15 11 5 4 3 0

40 30 1% 14 10 7 5 4 4 1 0 0 0O 0O

QAAEM ——xcoe
munity Cancer Cenbers
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KEYNOTE 012

Table 2. Treatment-Related Adverse Events by Grade Severity (allpatients-as-
treated population; N = 132)

Grade 1 or 2
(= 10% Grade 3 Grade 4
Treatment-Related of patients), (any occurrence), (any occurrence),
Adverse Event No. (%) No. (%) No. (%)
Patients with = 1 70 (53) 8 (B) 4 (3)
event
[ Hypothyroidism 14 (11) 0 0 ]
Immune 0 0 1(1)
thrombocytopenic
purpura
Abdominal pain 1(1) 1 (1) 0
Colitis 0 11{1) 0
j 1.1 1.(1) 0
[ Nausea 6 (5) 1(1) 0 )|
Stomatrtis 1 (1) 1 (1) 0
Facial edema 0 1.0) 0
| Fatigue 28 (21) 0 0 |
Localized edema 0 1 (1) 0
Infection 0 11(1) 0
| Decreased appetite 9(7) 2 (2) 0 ]
Dehydration 0 1T (1) 0]
Diabetic ketoacidosis 0 0 1(1)
Hyperglycemia 1(1) 0 1(1)
Type | diabetes 0 11{1) 0
mellitus
Laryngeal edema 0 0 1(1)
Pneumonitis 2(2) 2 (2) 0
Respiratory distress 0 1 (1) 0
Facial swelling 3(2) 11(1) 1(1)

© 2018-2019 Sociely for Immunctherapy of Cancer

CheckMate 141

Event Nivolumab (N=236)
Any Grade Grade 3 or 4

Any event 139 (58.9)* 31 (13.1)

| Fatigue 33 (14.0) 52.1) |
MNausea 20 (8.5 0
Rash 18 (7.6) 0

[ Decreased appetite 17 (7.2) 0 ]

| Pruritus 17 (7.2) 0o |
Diarrhea 16 (6.8) 0
Anemia 12 (5.1) 3 (1.3)
Asthenia 10 (4.2) 1(0.4)
Womiting 8 (34 0
Dry skin 7 (3.0) 0
Stomatitis 5 (2.1) 1(0.4)
Weight loss 4(1.7) 0
Mucosal inflammation 3(1.3) 0
Peripheral neuropathy 1(04) 0
Alopecia 0 0
MNeutropenia 0 0

QAAEM ——ixcce

EMERGEMCY HMEDICINE

Immune-related Adverse Events
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e Immune-related Adverse Events

IMMUNOTHERAPY™

Table 2 General guidance for corticosteroid management of immune-related adverse events

Grade of immune-related AE Corticosteroid management Additional notes
(CTCAE/equivalent)
1 « Corticosteroids not usually indicated « Continue immunotherapy
2 - If indicated, start oral prednisone 05-1 mg/kg/day if patient « Hold immunotherapy during corticosteroid use
can take oral medication. = Continue immunotherapy once resolved to <grade
- If IV required, start methylprednisolone 0.5-1 mg/kg/day IV 1 and off corticosteroids
- If no improverment in 2-3 days, increase corticosteroid dose to - Start proton pump inhibitor for Gl prophylaxis
2 mg/kg/day
» Once improved to =grade 1 AE, start 4-6 week stercid taper
3 - Start prednisone 1-2 mg/kg/day (or equivalent dose of « Hold immunotherapy; if symptoms do not improve
methylprednisolone) in 4-6 weeks, discontinue immunotherapy
- If no improvement in 2-3 days, add additional/alternative « Consider intravenous corticosteroids
immune suppressant - Start proton pump inhibitor for Gl prophylaxis
+ Once improved to < grade 1, start 4-6-week steroid taper « Add PCP prophylaxis if more than 3 weeks of
= Provide supportive treatment as needed immunosuppression expected (>30 mg prednisone
or equivalent/day)
4 - Start prednisone 1-2 mg/kg/day (or equivalent dose of « Discontinue immunotherapy
methylprednisolone) - Continue intravenous coricosteroids
- If no improvement in 2-3 days, add additional/alternative « Start proton pump inhibitor for Gl prophylaxis
immune suppressant, eg., infliximab « Add PCP prophylaxis if more than 3 weeks of
= Provide supportive care as needed immunosuppression expected (>30 mg prednisone

or equivalent/day)

Puzanov Journal for ImmunoTherapy of Cancer 2017

QAAEM ——xcce  Csitc >
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ADVANCES IN (-j )
Q Immunotherapies for HNSCC

| Teelt
1

Antigen-precenting cell |
fPDL1orPDL2 g > 2
PDL1orPDL2 ¢ ) PD1

CDB80 or CD86 dﬁ:bcms —( .
S S—— * Durvalumab, atezolizumab, avelumab,
- CK-301 (anti-PD-L1)

B7RP1 ¢

B7-H3 ¢

e Cemiplimab (anti-PD-1)

HVEM C

* Ipilimumab, tremelimumab (anti-CTLA-4)

MHC classlorli

* Varlilumab (anti-CD27)

CCCCCC

* PF-04518600, tavolimab (anti-OX40)

Pardoll DM Nature 2012
© 2018-2019 Sociely for Immunctherapy of Cancer
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ADVANCES IN 0 .
Q Immunotherapies for HNSCC

Cemiplimab (REGN2810) for treatment of patients

with cutaneous squamous cell carcinoma (cSCC) Largest prospective study in this

disease
NCT02760498 _ , ,
* ORR46% in 82 patients in study
sl e T S | e Much higher than RR in mucosal
distant) CSCC | 3 mglkg REGN2810 every 14 days HNSCC as per KEYNOTE and
Group 2 (N=76) " Tumor assessment at the end of CheckMate StUdieS
MF +  Unresectable locally each 8 week cycle
advanced €SCC * Responses durable, median DOR

2 | Regimen: not reached
SIOUp S (= =) 350 mg REGN2810 every 21 days
+ Metastatic (nodal & >
distant) CSCC (PK-equivalent exposure for all
\ ongoing REGN2810 studies) ° H

Study ongoing
Primary Endpoint: Objective Response Rate by Central Review in each Group

QAAEM —CXccc (SItr_:)
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e FDA approves cemiplimab for

ADVANCES IN «
|wwLNOTHERAPY=‘-'@ R/ M CSCC

Cemiplimab (REGN2810) was FDA approved for
treatment of patients with cutaneous squamous
cell carcinoma (cSCC)

Group 1 (N=53)f
+ Metastatic (nodal & Regiiiin: :
fistanh SR00 ) 3 mg/kg REGN2810 every 14 days
Group 2 (N=76) ' Tumor assessment at the end of
Mk’ +  Unresectable locally each 8 week cycle
advanced CSCC |

Regimen:
Group 3 (N = 53)
. Metastatic (nodal & 350 mg REGN2810 every 21 days

: (PK-equivalent exposure for all
\ gislant) GG ongoing REGN2810 studies)

Primary Endpoint: Objective Response Rate by Central Review in each Group

C::' 23“ 8‘23‘] Q SU(ZiE.‘I'}-’ }E}I :I.'Il'n'.JIZIIZ'”'.-(!If.il[:'-pl (31 If.:IIII‘IE =

FDA approval was based on
clinically meaningful and durable
objective response rates

75/108 M ¢SCC / 33/108 LA cSCC
ORR 47% ( 4% CR / 44% PR)
75/108 M ¢cSCC - RR47%

33/108 LA cSCC — RR -49%

350mg IV Q3W ( 30min )FDA
approved dose

"
y AAEM xcee  Csit
q#‘t‘-’:‘\ ACADEHY OF f\ (_/ (_.-’ (_/ SI C
e R it Tttt — 15 ) -
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e Recently reported
ADVANCESN/)) )
Cancer (O Immunotherapies for HNSCC

Vs.
KEYNOTE — 048 N N
(NCT02358031)

Vs.

EHIWENCY Pﬁ IIIIII

Anociation of Community Cancer Cenbers
Society for Immunotherapy of Cancer
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Primary

* CPS 220, CPS 21,2 and total
populations
* OS
* PFSP

Study End Points: Pembrolizumab vs EXTREME
and Pembrolizumab + Chemotherapy vs

EXTREME

Secondary

 CPS 220,2 CPS 21,2 and total
populations

* PFSP rates at 6 and 12 mo

* ORRP

* Change from baseline and
time to deterioration in
guality of life (EORTC QLQ-
C30 and H&N-35)¢

* Total population
 Safety and tolerability

Key Exploratory

* CPS 220, CPS 21,2 and total
populations

* Duration of response®

2Assessed at a central laboratory using the PD-L1 IHC 22C3 pharmDx assay. CPS = combined positive score = number of PD-Ll—po%@ﬁaﬁLﬂﬂwor cells, lymphodytés, macr@f)@i\)i d
by total number of tumor cells x 100. i FURLTIE, | Mt ooty onou o sy o e ofCaok
BEAgsEssed perRECISTvI by blinded sindependent central review. '




i;w:@m@ KEYNOTE-048 Study Design (ncT02358031)

|M b L [3 A [T
Key Eligibility Criteria

« SCC of the oropharynx,
oral cavity, hypopharynx,
or larynx

Pembrolizumab 200 mg Q3W

for up to 35 cycles

 R/M disease incurable by
local therapies

« ECOGPSOor1l

» Tissue sample for PD-L1
assessment?

Pernorolizurnao 200 rne -
Carooolaiin AUC 5 OR

| 1 Cisplatin 100 rng/rn* -+

 Known p16 status in the 5-FU 1000 rney/rn?/cl for 4 cays
oropharynx®

Parmorolizurnzao
200 rneg Q3WY

for uop io 29 cycles

for © cycles (sacn 3 wk)

Stratification Factors

« PD-L1 expression?
(TPS 250% vs <50%)

Cetuximab 250 mg/m? Q1We¢ +
Carboplatin AUC 5 OR _
Cisplatin 100 mg/m? + Cetuximab
5-FU 1000 mg/m?/d for 4 days 250 mg/m= Q1W

for 6 cycles (each 3 wk)

* pl6 status in oropharynx
(positive vs negative)

« ECOG performance status
(Ovs 1)

é \i/%? ﬁi the PDFLl IHC 22C3 pharn}[&i(_as_say (Agilent). TPS = tumor proportion score = % of tumor cells with membranous PD-L1 expression. PAssessed using the Efl_f'\laigé_biiiéhl'-iigti()hl_égy ass(nn); tpint for positivityi=nif@%yaer of Cancer
ORGP oG BB oF o0 TGP Of Canee
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IMMUNOTHERAPY™

Overall Survival: P vs E, CPS >20 Population

Event HR (95% CI) P
S
100 ‘
Pembro alone 62% 0.61 (0.45- 0.000
90+ 12-mo rate 0 83) 7
80 - 56.9% '
44.9% 24 TREME 78%
707 38.3%
< 601 22.1%
s 50 Median (95% CI)
O 40- 14.9 mo (11.6-21.5)
30" L] l 10.7 mo (8.8-12.8)
20 = J'I_'|-| L1 1 1 1IJ
10+
0 I T T T T 1 1 ]
0 5 10 15 20 25 30 35 40
Months
No. at Risk
133 106 85 65 47 24 11 2 0
122 100 64 42 22 12

Datal éutoff'datesJim 18, 20%8:py of Cancer
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ADVANCES i @ Overall Survival: P vs E, CPS =1 Population

IMMUNOTHERAPY™
Event HR (95% CI) P
S
100 ‘
Pembro alone 69% 0.78 (0.64- 0.008
90 12-mo rate 0.96) 6
80 51.0% '
43.6% 24 TREME 81%
707 30.2%
© 601 18.6%
s 50 Median (95% CI)
O 40 12.3 mo (10.8-14.9)
30 10.3 mo (9.0-11.5)
20
10-
0 1 1 " 1 1 1 L | 1 R
0 5 10 15 20 25 30 35 40
Months
No. at Risk
257 196 152 110 74 34 17 2 0
255 207 131 89 47 21 9 1

Datal éutoff'datesJim 18, 20%8:py of Cancer
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IMMUNOTHERAPY™ CPS >20
100 Events HR (95% CI) P
90 - Pembro 86% 0.99 0.5
0.75-1.29
80 1 EXTREM 91% ( )
E
70 4
12-mo rate
R 60 22.9% N
12.4% .
«n 50 Median (95% CI) N
w 3.4 mo (3.2-3.8) TR
o - o
40 24-mo rate 5.0 mo (4.8-6.2)
30" 14.9%
4.8%
20 - _t_LLl‘_L
10 - _HLH_._‘_.LI_l | I
—_J
O IIIIIIIIIII IIIIIIIIIII IIIIIIIIIIIIIIII
0 5 10 15 20 25 30 35 40
Months
No. at Risk
133 45 32 28 17 8 6
122 58 18 8 6 3 1 0 0

Progression-free survival assessed per RECIST v1.1 by blinded, independent central radiologic review.
Dafdl eutbffdatesuin 18)208:py of Cancer

Progression-Free Survival: P vs E

CPS 21
100 Events HR (95% CI)
90 - Pembro 88% 1.16
0.96-1.39
80 1 EXTREM 91% ( )
E
70 4
12-mo rate
60 - 19.6%
11.9% ]
50 Median (95% CI)
3.2 mo (2.2-3.4)
40 A 24-mo rate 5.0 mo (4.8-5.8)
30 - 11.2%
5.4%
20 4 M
104 L"“-L__|_|||_I_|_I_'LI—- L1
L1
O IIIIIIIIIII IIIIIIIIIII IIIIIIIIIIIIIIII
0 5 10 15 20 25 30 35 40
Months
No. at Risk
257 80 54 43 23 9 7 1 0
255 119 37 é)AAEBM 8 ACC‘% O(Eitg)
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ADVANCES IN
©

Response Summary, P vs E

IMMUNOTHERAPY™ CPS 220

Confirmed Response, Pembro EXTREME
n (%) N =133 N =122
ORR 31(23.3) 44 (36.1)
CR 10 (7.5) 4 (3.3)
PR 21 (15.8) 40 (32.8)
SD 40 (30.1) 42 (34.4)
PD 42 (31.6) 13 (10.7)
Non-CR/non-PD? 8 (6.0) 6 (4.9)
Not evaluable or assessedP 12 (9.0) 17 (13.9)

%

Ongoing Response,

34 11 9
apatients without measurable disease per central review at baseline who did not have CR or PD. PPatients who did not have a postbas‘gﬁ'é“‘i?ﬁaé'iﬁé assessment-evaluable for tesponse;
@idhot-have postybaselinecimaging ‘Response assessed per RECIST v1.1 by blinded, independent central radiologic review. Data cutoff date: Jun 13, 2018.

CPS 21

Confirmed Response, Pembro EXTREME
n (%) N = 257 N = 255
ORR 49 (19.1) 89 (34.9)
CR 14 (5.4) 7(2.7)
PR 35 (13.6) 82 (32.2)
SD 72 (28.0) 83 (32.5)
PD 100 (38.9) 34 (13.3)
Non-CR/non-PD? 11 (4.3) 11 (4.3)
Not evaluable or assessedP 25 (9.7) 38 (14.9)

1004
904
804
704
604
504
401
304
204
101

Duration of response, median (range)
P: 20.9 mo (2.7 to 34.8+)
E: 4.2 mo (1.2+ to 22.3+)

0 5 10 15 20 25 30 35 40

Months
No. at Risk
31 25 21 17 11 5 3 0 0
44 16 5 3 2 0 0 0 0

Ongoing Response, %

1004
901
804
701
601
50
404
304
201
101

Duration of response, median (range)
P: 20.9 mo (1.5+ to 34.8+)
E: 4.5 mo (1.2+ to 28.6+)

5 10 15 20 25 30 35 40

No. at Risk

49
89

Months
38 32 25 13 6 4 0 0 _
teees  Csiteo
J-\ Sl Sl

menunatheragy
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e Treatment-Related AEs With Incidence
@ >15%, P vs E, Total Population

IMMUNOTHERAPY™
Grade
30 - Pembro EXTREME 1-2 3-5
;//
;2 Any grade 58.3% 96.9% Pembrolizumab l %
65 Grade 3-5 16.7% 69.0% V/
60 Led to death 1.0%¢ 2.8 EXTREME l %
?3 | Led to discontinuation 4.7% 19.9%
© 50 -
3 45 1 %
S 35
= 7 % ?
‘ 7 ‘ i
i % 7
_ _
7 7
RS > AN % -5 o % > ] X QO \Q\ <
S SO & Lo @ﬁ%\'z’ s & ~o\°o\>°& R ’5“\\"&
G @0@6‘ A°® & é{\o &\QOOQQ/ AQOQ,"’Q' ’éoQ & {&\\(,o e‘\’& ORI
K
s\\,b<° S X S ¢ Né
& N
Median (range) treatment duration was 3.5 mo (0.03-24.2) for pembrolizumab and 4.9 mo (0.03-35.3) for EXTREME. gﬁﬁiﬂ ;_\'l': C'C éﬁ;ﬁ)

aAutoinflammatory disease, disseminated intravascular coagulation, and pneumonitis (n=1 each).
BPReUMObHia {(n=3) ffséprsmt(hﬂgmah@mwoxm osteomyelitis, and pulmonary artery thrombosis (n=1 each). Data cutoff date: Jun 13, 2018.
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ey Immune-Mediated AEs and Infusion
SIN (_\ ) :
Q) Reactions, P vs E, Total Population

IMMUNOTHERAPY™
Grade
25 - Pembro EXTREME 1-2 3-5
Any grade 30.3% 23.7% Pembrolizumab %
50 | Grade 3-5 6.7% 10.5% V/
EXTREME %
Led to death 0.3%? 0
2 15 Led to discontinuation 2.3% 6.6%
N
e
S
£ 10
5
0 . o e e OIS e SIS
. X N\ X .
. I S I O A
< R X & Yol R N K\
D Q Q &L s{\\c @ R
& QP N <& Q\*Q
Q Q&
D N

QAAEM ——xcce  Csitc sitc >

aPneumonitis (n=1). ettt
eansitderedd regardiessofattributior-totreatment or immune relatedness by the investigator. Related terms included in addition to preferred terms listed. Data cutoff date: Jun 13, 2018.



fD\,,;‘;CESF Summary and Conclusions:
Q) Pembrolizumab Monotherapy vs EXTREME

IMMUNOTHERAPY™

« Pembrolizumab significantly improved OS vs EXTREME in the PD-L1
CPS 220 (HR 0.61, P = 0.0007) and CPS 21 (HR 0.78, P = 0.0086) populations
— No PFS benefit for pembrolizumab

— Although pembrolizumab had a lower ORR, responses were substantially
more durable

« Pembrolizumab had a favorable safety profile vs EXTREME
— Lower incidence of any-grade, grade 3-4, and grade 5 treatment-related AEs
— Lower incidence of treatment-related AEs leading to discontinuation
— Safety profiles as expected for pembrolizumab and EXTREME

« Data support pembrolizumab monotherapy as a new first-line

standard-of-care for R/M HNSCC that expresses PD-L1 ]
QAAEM ——iccc  Csitc >
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> e KEYNOTE-048 Study Design

ADVANCES IN
(@ (NCT02358031)

|M o OoAD
Key Eligibility Criteria

« SCC of the oropharynx,
oral cavity, hypopharynx,
or larynx

Pembrolizumab 200 mg Q3W

for up to 35 cycles

 R/M disease incurable by
local therapies

« ECOGPSOor1il

» Tissue sample for PD-L1
assessment?

Pembrolizumab 200 mg +
Carboplatin AUC 5 OR Pembrolizumab
Cisplatin 100 mg/m? + 200 mg Q3W

« Known p16 status in the Ny 5-FU 1000 mg/m?2/d for 4 days

oropharynx® for up to 29 cycles

for 6 cycles (each 3 wk)

Stratification Factors

* PD-L1 expression? Cetuximab 250 mg/m2 Q1We +
(TPS Z50% v 2907, Carboplatin AUC 5 OR
* pl16 status in oropharynx Cispla?in 100 mg/m?2 + Cetuximab

(positive vs negative) 5-FU 1000 mg/m2/d for 4 days 250 mg/m? Q1W

« ECOG performance status
(Ovs 1) for 6 cycles (each 3 wk)

a e ing.the PD;L1 IHC 22C3 phar assay (Agilent). TPS = tumor proportion score = % of tumor cells with- membranous PD-L1 expression. PAssessed using the CINtec p16 Histology assay (Ventana); cutpoint for postivityi=nf@%zer of Cancer
BT e G o e Py O Canee
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Overall Survival: P+C vs E, Total

ADVANCES IN 8 .
© Population
IMAMUNCOTHERAPY™
Events HR (95% P
Cl)

100 ‘
00 - 12-mo rate Pembro + Chemo 70% 0.77 0.003
o 53 0% (0.63-0.93) 4

43.9% 24 TREME 80%
70" 29.0%
< 601 18.7%
| e Wi Median (95% CI)
O 40- 13.0 mo (10.9-14.7)
30 N sy L 10.7 mo (9.3-11.7)
20+ |-|-|I.I.|.u_‘
10+ |
0 I I —r—Tr—r—-r-7—1 I ——Tr—r—r—r—] ]
0 5 10 15 20 25 30 35 40
Months
No. at Risk
281 227 169 122 75 40 10 1 0
278 227 147 100 51 20 5 1 q,@\AEM Accco (5139

Datd éutoffdaterJim 1820%8:py of Cancer
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otherapy of Cancer

Progression-Free Survival: P+C vs E,

ADVANCES IN ©) .
IMMUNOTHERAPY™ TOta | PO p u | at I O n
Events HR (95% P
Cl)
100
Pembro + Chemo 87% 0.92 0.2
90~ 12-mo rate (0.77-1.10)
80 16.7% EXTREME 91% ' :
12.1% 24-mo rate
707 9.8%
S 607 4.6%
o 50 Median (95% CI)
& 40- 4.9 mo (4.7-6.0)
30 5.1 mo (4.9-6.0)
20
10 o T
:J I 1 ] |
0 1 1 | ' 1 ™1 1 1 1
0 5 15 20 25 30 35 40
Months
No. at Risk
281 134 62 37 22 11 3 0
278 136 42 23 14 6 1 0

Progression-free survival assessed per RECIST v1.1 by blinded, independent central radiologic review.
Datal eutoff'datesJim 18 20%8:py of Cancer
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ADVANCES IN @

IMMUNOTHERAPY™

Response Summary, P+C vs E,
Total Population

Duration of Response

1004

Confirmed Pembro + 90 -
Response, Chemo EXTREME _
n (%) N = 281 N = 278 S 804 Median (range)

?n; 204 P+C: 6.7 mo (1.6+ to 30.4+)
ORR 100 (35.6) 101 (36.3) 0 E:  4.3mo (1.2+to 27.9+)

o
CR 17 (6.0) 8 (2.9) o

(]
PR 83 (29.5) 93 (33.5) =

(@]
SD 78 (27.8) 94 (33.8) <

(@]
PD 48 (17.1) 34 (12.2) s
Non-CR/non-PD? 13 (4.6) 9 (3.2)
Not evalubable or 42 (14.9) 40 (14.4)
assessed 0 5 10 15 20 25 30 35 40

Months
No. at Risk
100 62 29 20 13 3 1 0 0
101 38 14 11 6 1 0 0 (o’,__
yAAEM cec SitC_
aPatients without measurable disease per central review at baseline who did not have CR or PD. PPatients who did not have a post-bas‘gﬁ'é’ﬁ'ﬁb'é?ﬁ"é asse'ss-ment\evaluab'le for response;or who

@idhot-have postybaselinecimaging ‘Response assessed per RECIST v1.1 by blinded, independent central radiologic review. Data cutoff date: Jun 13, 2018.



o Treatment-Related AEs With Incidence
M@) >15%, P+C vs E, Total Population

Grade

80 - Pembro + EXTREME 1-2 ;5
7> Chemo Pembro + chemo l %
707 Any grade 95.3% 96.9% /
65 - //
o0 | Grade 3-5 71.0% 69.0% EXTREME %
= Led to death 3.6%? 2.8%"P

o 50 -

T; 45 Led to discontinuation 22.8% 19.9%

e

S

£

Median (range) treatment duration was 5.8 mo (0.1-24.2) for pembrolizumab + chemotherapy and 4.9 mo (0.03-35.3) for EXTREME. QAAEM ANC.CC, éﬁ;ﬁ)
aSeptic shock (n= 5? and cerebral ischemia, hemorrhage, interstitial lung disease, sepsis, and tumor hemorrhage (n=1 each). & s Asiciation of Coeramity Cances Center e e
BprReumobia {n=3), fsép@s-t(hﬂgmah@mypoxm osteomyelitis, and pulmonary artery thrombosis (n=1 each). Data cutoff date: Jun 13, 2018.



(’-—S—it_‘c Sodlety for Immunotherapy of Cancer
ADVANCES IN :@
IMMUNOTHERAPY™
25 -
20 -
X 15
[y
(8]
c
(<))
2
£ 10
o
5 / A
0
Q
N\
«6\6 &
O@ Q<‘Q’°
&

aPneumonitis (n=1).

Immune-Mediated AEs and Infusion
Reactions, P+C vs E, Total Population

Grade
Pembro + EXTREME 1-2 2—5
Chemo Pembro + chemo l %
0 0,
Any grade 25.7% 23.7% V/
Grade 3-5 4.7% 10.5% EXTREME %
Led to death 0.4%:? 0
Led to discontinuation 2.9% 6.6%
7.
A
V’/
e 2 ;/
| : % s é S, e prrrrrre et —
& ¥ & s Q> 2 P &P L &P
6\6\6 & &° Q‘é\ @(;io& \\*"\& N Aoc)\ ef's’& \6\6\
R & & L& K & \} & &
& O FE K N <°
&
N QAAEM oo (7@)

|||||||

eonsitderdd regardiessofattributior-totreatment or immune relatedness by the investigator. Related terms included in addition to preferred terms listed. Data cutoff date: Jun 13, 2018.



> e Developmental
ADVANCES IN 0 )
Q Immunotherapies for HNSCC

MASTERKEY 232/KEYNOTE-137

 Talimogene laherparepvec (T-Vec)

* Genetically engineered herpes virus

* T-Vec 10° PFU/mL intratumoral injection followed by 108 PFU/mL Q3W

* Pembrolizumab 200 mg IV Q3W
* Eligibility:
* R/M HNSCC not suitable for curative therapy

* Progressed after platinum treatment

 Atleast 1 injectable cutaneous, subcutaneous, or nodal tumor > 10 mm in longest diameter

QYAAEM =——xcco  Csitc >

rrrrrrrrrrrrrrrrrrrrrrrrrrrrr
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ADVANcEsN@ Conclusions

IMMUNOTHERAPY™

1. Chemotherapy offers short survival with many side effects

2. PD-1 antibodies nivolumab and pembrolizumab are approved in platinum-
refractory recurrent / metastatic HNSCC.

3. Most patients have fewer side effects on PD-1 Abs than on chemotherapy

4. Clinical trials are underway to improve immunotherapy response rates and
testing immunotherapy in other settings

e
-y 7 o -

QAAEM —xccc  Csitc >
.......... . ! ey for |||"r||.':'."C- of

rapy of Cancer
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ADVANCES @ Patient Case Study 1

IMMUNOTHERAPY™

* Patient Background Information:
« 78 yo M with a history of CAD, HTN, HLD
* Presents with painful L sided neck mass

e Lost 30 Ibs due to anorexia

© 2018-2019 Sc}c:ieh}f for ]mrnurlt':ulht—}lup‘}f of Cancer



> e Patient Case Study 1
ADVANCES IN 0
Q November 2014

e PETCT
e Large L sided cervical mass

* Periepiglottic tumor with no
alrway compromise

* Multiple cervical osseous
metastases

 Palliative hypofractionated XRT
initiated

.
{ 3 N al
AAEM Ncoo  Csitc
QYAAEM xeee
EMERGENCY MEDICINE P . _
Society for Immunotherapy of Cancer
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GO e Patient Case Study 1
ADVANCES IN 0
MMUNOTHERAPY”Q J a n u a ry 2 O 1 5

* Cervical disease decreased — pain e PET CT revealed new osseous and
improved axillary mets
* Carboplatin/paclitaxel 15t line  Started on cetuximab 2" line

Society for Immunotherapy of Cancer
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it > oo Patient Case Study 1
ADVANCES IN (3
IUMLNOTHERAPY""Q .J U n e 2 O 1 5

* Progression in cervical nodes

* Re-irradiation not an option

e Enrolled in KEYNOTE-055

e Started on pembrolizumab

™
of

rapy of Cancer
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e Patient Case Study 1
ADVANCES IN 0
|“J"L.'V5LNOTHERAPYHQ O Cto b e r 2 O 1 5

e Patient experienced near CR
e Response lasted 1 year

* No side effects of note

.
{ 3 N al
AAEM Ncoo  Csitc
QYAAEM xeee
EMERGENCY MEDICINE P . _
Society for Immunotherapy of Cancer
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ADVANCES @ Patient Case Study 2

IMMUNOTHERAPY™

* Patient Background Information:
56 yo M with a history of smoking
* Presents with painful L oral tongue mass and L sided neck mass

e Lost 30 Ibs due to anorexia

© 2018-2019 Sc}c:ieh}f for ]mrnurlt':ulht—}lup‘}f of Cancer



> e Patient Case Study 2
ADVANCES IN 0
Q November 2014

* PETCT tongue longue
1 cancar ¢ CANCer
* L sided oral tongue mass
* L neck metastases . o M e

SV | metsstases
* No DM &
Mo . \l '

* S/p surgical resection followed by
adjuvant CRT with Cisplatin
(+margins/ +ECE )

* Early recurrence 2 months after CRT squamous cancer of the eft base of tongue with single lymph node
I slasts diff S8 Of wious on PET
Comp|et|on matastass difficull 10 see on CT but obvious on PE

QAAEM oo Csite>

otheragy of Cani
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ADVANCES @ Patient Case Study 2

IMMUNOTHERAPY™

 Treatment options discussed :

 CF + Erbitux followed by Erbitux (EXTREME) : RR 35%, OS 10.7m
* Single agent chemotherapy or Erbitux alone
 Doublet with Cis/Carb + Taxane

* Immunotherapy ?

© 2018-2019 Sc}c:ieh}J for ]|rlrnurlt':uﬂ‘.-t—m}[>'}f of Cancer
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ADVANCES @ Patient Case Study 2

IMMUNOTHERAPY™

* Treatment received :

* Nivolumab ( FDA approval for persistent disease)

© 2018-2019 Society for Immunciherapy of Cancer
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ADVANCES @ Patient Case Study 3

IMMUNOTHERAPY™

* Patient Background Information:
60 vyo M with a history of LA SCCHN tx in 2016 with definitive CRT
* Presents now with painful L sided neck mass and DM on PET scan

e Lost 30 Ibs due to anorexia

© 2018-2019 Sc}c:ieh}J for ]|rlrnurlt':uﬂ‘.-t—m}[>'}f of Cancer
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©

IMMUNOTHERAPY™

e PETCT
* Large L sided cervical mass A

* Periepiglottic tumor with no
alrway compromise

* Multiple cervical osseous
metastases

 Palliative hypofractionated XRT
initiated

"
y AAEM xcee  Csit
q#‘t‘-’:‘\ ACADEHY OF f\ (_/ (_.-’ (_/ SI C
e R it Tttt — ! ) -
Society for Immunotherapy of Cancer
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i e Patient Case Study 3
ADVANCES IN 0
Cancer (O) November 2018

* Cervical disease decreased — pain e PET CT revealed new osseous and
improved axillary mets

e 1st]ine treatment as of 11/2018 ?

—Acce (S.It)
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ADVANCES @ Patient Case Study 3

IMMUNOTHERAPY™

* Treatment options discussed
e CFE + E (EXTREME)

* Pembro alone

e CFPembro + Pembro

e (Clinical trial

AAAAAAAAAAAAAAAAA
uuuuuu
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