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Pt WS

e 78 yo M with a history of CAD, HTN, HLD
* Presents with painful L sided neck mass

e Lost 30 Ibs due to anorexia
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* PET CT

e Large L sided cervical
mass

* Periepiglottic tumor
with no airway
compromise

* Multiple cervical
osseous metastases

* Palliative
hypofractionated XRT
initiated
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* Cervical disease decreased — pain improved

e Carboplatin/paclitaxel 1% line

* PET CT revealed new osseous and axillary mets
* Started on cetuximab 2" line
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* Progression in cervical
nodes

e Reirradiation not an option

e Started on pembrolizumab
* Enrolled in KEYNOTE 055
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* Patient experienced
near CR

* Response lasted 1
year

 No side effects of
note
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* 65 yo, prior smoker (10ppy)

* Presented with a large mass in the R oropharynx
e Underwent carboplatin/paclitaxel/cetuximab induction
* Concurrent Chemoradiotherapy with high dose cisplatin

* 3 months after CRT, presented with multiple
pulmonary nodules

* Cetuximab in metastatic setting
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e Started on pembrolizumab (Enrolled in KEYNOTE 055)
* Experienced a near CR
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An atypical cause of nausea

*6 months into  therapy  presented with
nausea/vomiting

* BMP revealed glucose 532, anion gap of 18
e Patient was diagnhosed with autoimmune diabetes
e Started on insulin replacement

e Continued to enjoy an excellent response (ongoing) to
pembrolizumab, 2.5 years on therapy
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IMMUNOTHERAPY™ = development for HNC
1. Pembrolizumab 2. Nivolumab 3. Durvalumab
. IgG4 . 1gG4 . IgG1
* Humanized * Fully human * Humanized
* High Affinity for PD-1 * High Affinity for PD-1 * High Affinity for PD-
~ L1 (K, ~ 29 pM)
(Kp ~ 29 pM) (K ~ 2.6 nM)
. A d for Mel * In Development for
* Approved for Melanoma, pproved tor Melanoma, Head and Neck
nscie, HNC NscLe, Rec, HNC Cancer, Lung Cancer,

others

4. Other PD-1/PD-L1 agents . CTLA-4 agents:

in development: * Ipilimumab,

*  Tremelimumab
* PD-L1 agents —

Atezolizumab (bladder,
NSCLC approval), Avelumab

R * PD-1 agents: R2810,
PRDOO01, Tesaro
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HNSCC Cohort of Phase 1b KEYNOTE-012

Initial Cohort

. RIM % Pembrolizumab
: 10 mg/kg Q2W » Continue until: :
* Measurable disease N = 60 .« 24 months of Combined
(RECIST v1.1) treatmentt analyses of
« ECOG PS0-1 Expansion Cohort = | 5 Initial and
. P.D.".‘1I+ ) Pembrolizumab - Intolerable Expansion
(initial cohort) > 200 mg Q3W toxicity cohorts
* PD-L1+ or PD-L1- N = 132

(expansion cohort)

Response assessment: Every 8 weeks
Primary end points: ORR (RECIST v1.1, central imaging vendor), safety
Secondary end points: ORR (investigator), PFS, OS, response duration, ORR in HPV+

patients®

TAdditional cohorts included bladder cancer, TN breast cancer, and gastric
cancer.
Treatment beyond progression was allowed.

§ Initial cohort only. ; v-v-3 -
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Tumor Shrinkage (KEYNOTE 12)

I HPV-positive
=1 HPV-negative

56% experienced a decrease in
target lesions
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Durability (KEYNOTE 12)
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A Complete response
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® Pprogressive disease as best

* response
. X Progressive disease after
. complete response, Epartial
response, or stable disease
. # Last pembrolizumab dose
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KEYNOTE-055

KEYNOTE-055: Single Arm Phase 2 Trial in R/M HNSCC
After Progression on Platinum/Cetuximab

Patients
* Recurrent/
metastatic HNSCC
* Resistant to
platinum and
cetuximab*

« Measurable disease
(RECIST v1.1)
« ECOG PS 01

N=171

* ORR=16%

* mOS = 8 months
* mDOR= 8 months

" Pembrolizumab

- 200mg Q3W

Fixed Dose

Continue until:
* 24 months of |

treatment - Safety and
* PD Survival
* Intolerable toxicity @M Follow-up
* Investigator/patient

decision

Bauml, JCO 2017



Baseline . B 1 month:
HNSCCwith 8 : E\
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Response to immune checkpoint inhibitor treatment
with brief increase in tumor size (pseudoprogression)
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FDA Approves Pembrolizumab for Head and

Neck Cancer

Subscribe
August 24, 2016 by NCI Staff

The Food and Drug Administration (FDA)
approved pembrolizumab (Keytruda®) on
August 5 for the treatment of some patients with
an advanced form of head and neck cancer. The
approval is for patients with recurrent or
metastatic head and neck squamous cell
carcinoma (HNSCC) that has continued to
progress despite standard-of-care treatment
with chemotherapy.
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Phase 3 CheckMate 141

Nivolumab in R/M HNSCC After Platinum Therapy

Randomized, global, phase 3 trial of the efficacy and safety of nivolumab vs investigator’s
choice in patients with R/M SCCHN

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

Ferris/Gillison NEJM 2016

Nivolumab Primary endpoint
3 mg/kg IV Q2W e 0OS
Investigator’s Choice Other endpoints
* Methotrexate 40 mg/m? IV * PFS
weekly * ORR
Docetaxel 30 mg/m? IV » Safety
weekly * DOR
Cetuximab 400 mg/m? IV * Biomarkers
once, then 250 mg/m? * Quality of life

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.
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Overall Survival
Nivolumab in R/M SCCHN After Platinum Therapy

Median OS, HR P-value
mo (95% CI) | (97.73% Cl)
Nivolumab (n = 240 7.5(5.5,9.1
( ) ( ) 0.70 0.0101
Inv Choice (n = 121) 5.1(4.0,6.0) | (0.51,0.96)
1-year OS rate (95% Cl)
36.0% (28.5, 43.4)
T - Tamaa, '
. A_ . :
» L _aa —:-.
+ 16.6% (8.6, 26.8)
o 3 6 9 12 15 18
Months
240 167 109 52 24 7 0
121 87 42 17 5 1 0

= Response Rate only 13%, but major impact on Survival

Ferris/Gillison NEJM 2016



FDA Approves Nivolumab for Head and Neck Cancer

Subscribe

December 1, 2016, by NCI Staff

The Food and Drug Administration (FDA) approved nivolumab
(Opdivo®) on November 10 for the treatment of squamous cell
cancer of the head and neck (SCCHN).

Nivolumab is already approved for the treatment of several
other cancers. This new approval is for the use of nivolumab in
patients with SCCHN that has progressed during chemotherapy
with a platinum-based drug or that has recurred or

metastasized after platinum-based chemotherapy.

Nivolumab is the second immunotherapy drug approved to Cytotoxic T cells (red) attacking an
treat SCCHN. In August of this year, the FDA approved LGS DL DE LA G L)
pembrolizumab (Keytruda®) for patients with SCCHN whose Ir'nmune checkpoint inhibitors like

) ) ) o nivolumab prevent tumors from
disease has progressed during or after platinum-containing turning off T cells, allowing them to
chemotherapy. Both nivolumab and pembrolizumab are attack and kill the tumor cells.
immune checkpoint inhibitors, drugs that prevent tumor cells Credit: National Cancer Institute

from blocking attack by the immune system.




Biomarkers in HNSCC

e Current FDA approval of pembrolizumab and
nivolumab is NOT contingent upon PD-L1 IHC

* In KNO12 and KNO55 response rates were not significantly

different on the basis of tumor PD-L1 staining

* IN CM141 most benefit was seen in PD-L1 positive tumors



PD-L1 Staining:

hink Outside the

umor?

* PD-L1 staining is not limited to tumor, though the approved

assays only look there

 In KEYNOTE and CHECKMATE 141, inclusion of tumor associated

PD-L1+ immune cells improves diagnostic performance

Tumor PD-L1 21% & PD-L1* TAIC Abundance

1.0 77

g mOS NIVO: 9.10 (35% CI: 7.03, 11.56)
2 o R\ mOS IC: 4.60 (95% CI- 3.81, §.24)
= L, HR: 0.42 (028, 0.57)
& T [Tumor PD-L1 =1% HR: 0.55 (0.36, 0.83]]
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Fatients at risk
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C 47 1 8 2 0

Ferris et al AACR 2017



Other biomarkers: GEP/ML

* ML High and Low: 2 and < 86"
» GEP High and Low : 2 and < -0.318%

§ 5

D — D
All ML GEP GEP MLHigh& MLLowor ML Low &

Patiental Loy High L o GEP High GEP Low GEP Low

nW= 29407 2133 1drsz orz0 1230 214z a1
B5% Cl= 12.6, 284 0.7, A0 16, 41 0,17 23, 38 0.6, 16 0, 28

Haddad et al ASCO 2017



Conclusions for Head and Neck Cancer

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



