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Recurrent and/or metastatic 
SCCHN

Treatment options:

• - Chemotherapy (CT) or immunotherapy

• - Re-irradiation

• - Salvage surgery

• - Best supportive care (BSC)

•



Reduction of lower diameter in a measurable lesion:
is this a SD? Case ID 779008
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OR response (95% 

CI) P value

Weight loss (> 5% vs. 5%) 0.44 (0.27-0.73) 0.001

ECOG PS 1 vs 0 0.55 (0.34-0.88) 0.012

Tumor differentiation (poor 

vs. well/moderate)

1.59 (0.97-2.60) 0.067

Residual tumor at the 

primary site

0.39 (0.17-0.89) 0.024

Oropharyngeal vs. other 

sites

1.90 (1.16-3.10) 0.010

Prior RT vs. no 0.57 (0.32-1.01) 0.056

Factors affecting response…



OR (95% CI) p-value

Response to chemotherapy  

vs. no response

9.05 (4.23-

19.15)

< 0.0001

White race vs. others 6.91 (1.52-

31.36)

0.012

ECOG performance status 

of 1 (vs. 0)

0.45 (0.22-0.90) 0.024

Cell differentiation (poor vs. 

well/moderate)

2.55 (1.26-5.13) 0.009

Prior RT (yes vs. no) 0.34 (0.16-0.74) 0.006

Survivors at 2 yrs….





HNSCC



HISTORY OF CHECKPOINT INHIBITORS: KEY MILESTONES

• Checkpoint inhibitors, discovered in the 1990s, have had a major impact on the 
treatment of multiple cancer types, particularly over the past 6 years

1. U.S. Food and Drug Administration. http://www.fda.gov. Accessed November 11, 2016. 2. European Medicines Agency. 
http://www.ema.europa.eu. Accessed November 11, 2016. 3. ONO Pharmaceutical Co., Ltd. [press release] July 4, 2014. 4. ONO Pharmaceutical 
Co, Ltd. [press release]. March 23, 2015. 5. Merck [press release]. June 27, 2016. Accessed August 8, 2016. 6. ONO Pharmaceutical Co, Ltd. [press 
release]. December 17, 2015. 7. Bristol-Myers Squibb Company [press release]. November 22, 2016. 8. Merck [press release]. December 19, 2016. 
9. Merck [Press Release]. January 31, 2017. 10. Bristol-Myers Squibb Company [press release]. February 2, 2017.
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RATIONALE FOR IMMUNOTHERAPY IN HNSCC

Taube JM et al, Sci. Transl. Med. 2012



Higher Mutational Load in HNC

• Higher responses rate to PD-1/PDL-1 inhibitor in former and current 

smokers in lung cancer patients.

 Higher mutational load in smoking-associated lung cancer, leading to more 

tumor neoantigens and increased immunogenicity.

Somatic mutation frequencies

Nature. 2013 July 11; 499(7457): 214–218





PD-L1 Expression in HNC

PD-L1 expression％

Author subsite N total HPV+ HPV -

Strome OC,HP, L,PNS 24 66 NA NA

Ukpo OP 181 46.4 49.2 34.1

Lyford-pike OP 27 59 70 29

Badoual OC,OP,HP 64 51.5 62.5 40

Cho OC 45 87 NA NA

Zhang NP 59 67.8 NA NA

Hsu NP 25 100 NA NA

OC: oral cavity, HP: hypopharnx, L: larynx, PNS: parapharynx, OP: oropharynx, NP: 

nasopharynx



PD-L1 Expression Across Head and Neck Trials
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CheckMate-141 Study 

R

2:1

Nivolumab 

3 mg/kg IV Q2W

Investigator’s Choice 

• Methotrexate 40 mg/m² 

IV weekly

• Docetaxel 30 mg/m² IV 

weekly

• Cetuximab 400 mg/m² IV 

once, then 250 mg/m² 

weekly

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 

(45 %)

• Documentation of p16 to determine 

HPV status (oropharyngeal cancers)

• Regardless of PD-L1 statusa

• Irrespective of no. of prior lines of tx

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. Clinicaltrials.gov NCT02105636. 

Primary endpoint

• OS

Other endpoints

• PFS

• ORR

• Safety

• DOR

• Biomarkers

• Quality of life

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

aTissue required for testing



Progression-Free Survival
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Median

PFS, mo 

(95% CI)

HR

(97.73%

CI)

P-

value

Nivolumab (n = 240)
2.0 (1.9, 

2.1) 0.89 

(0.70, 

1.1)

0.323

6Investigator’s Choice 

(n = 121)

2.3 (1.9, 

3.1)

6-month PFS rate (95% CI)

21.5% (16.2–27.4)

10.2% (5.1–17.2)
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0 3 6 9 12 15 18

Median OS, 

mo (95% CI)

HR

(97.73% CI)
P-value

Nivolumab (n = 240) 7.5 (5.5, 9.1)
0.70 

(0.51, 0.96)
0.0101

Investigator’s Choice (n = 121) 5.1 (4.0, 6.0)

Overall Survival

Months

Nivolumab 240 167 109 52 24 7 0

Investigator’s

Choice 
121 87 42 17 5 1
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1-year OS rate (95% CI)

36.0% (28.5–43.4)

16.6% (8.6–26.8)

Higher rate of HPV 

neg and elderly in IC 
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Objective Response Rate

Nivolumab

(n = 240)

Investigator’s Choice

(n = 121)

Objective response rate, n (%) 32 (13.3) 7 (5.8)

95% CI 9.3, 18.3 2.4, 11.6

Best overall response, n (%)

Complete response 6 (2.5) 1 (0.8)

Partial response 26 (10.8) 6 (5.0)

Stable disease 55 (22.9) 43 (35.5)

Progressive disease 100 (41.7) 42 (34.7)

Not determined 53 (22.1) 29 (24.0)

Time to response, mo

Median (range) 2.1 (1.8–7.4) 2.0 (1.9–4.6)
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PHASE 3 CHECKMATE 141 OS BY P16 STATUS

NIVOLUMAB MONOTHERAPY

p16-Positive

Nivolumab
Standard 

Therapy

No. of Patients 63 29

Median OS  mo (95% CI) 9.1 (7.2–10.0) 4.4 (3.0–9.8)

HR (95% CI) 0.56 (0.32–0.99)

Nivolumab

Standard Therapy 

63 49 35 18 10 3 0

29 20 11 4 1 0 0

50 32 25 12 1

36 26 13 7
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Nivolumab

Standard Therapy

CI=confidence interval; HR=hazard ratio; p16=cyclin-dependent kinase inhibitor 2A; OS=overall survival.

Ferris RL et al. N Engl J Med. 2016;375(19):1856-1867.

p16-Negative

Nivolumab
Standard 

Therapy

No. of Patients 50 36

Median OS  mo (95% CI) 7.5 (3.0–NA) 5.8 (3.8–9.5)

HR (95% CI) 0.73 (0.42–1.25)

In a robust phase 3 trial, nivolumab demonstrated improved 

OS in both p16+ and p16- patients compared to standard therapy
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PHASE 3 CHECKMATE 141 OS BY PD-L1 EXPRESSION

NIVOLUMAB MONOTHERAPY
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CI=confidence interval; PD-L1=programmed death ligand 1; OS=overall survival.

Ferris RL et al. N Engl J Med. 2016;375(19):1856-1867.

PD-L1 Baseline ≥1%

Nivolumab
Standard 

Therapy

No. of Patients 88 61

Median OS  mo (95% CI) 8.7 (5.7–9.1) 4.6 (3.8–5.8)

HR (95% CI) 0.55 (0.36–0.83)

PD-L1 Baseline <1%

Nivolumab
Standard 

Therapy

No. of Patients 73 38

Median OS  mo (95% CI) 5.7 (4.4–12.7) 5.8 (4.0–9.8)

HR (95% CI) 0.89 (0.54–1.45)
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PHASE 3 CHECKMATE 141 OS BY PD-L1 AND

P16 EXPRESSION

NIVOLUMAB MONOTHERAPY

Nivolumab Standard Therapy
HR for Death

(95% Cl)

Combined Subgroup n (%) mOS, months n (%) mOS, months

PD-L1 ≥1% and

p16-positive
23 (9.6) 8.8 14 (11.6) 3.9 0.50 (0.21-1.19)

PD-L1 ≥1% and 

p16-negative
17 (7.1) 8.8 16 (13.2) 5.6 0.44 (0.18-1.10)

PD-L1 <1% and 

p16-positive
24 (10.0) 10.0 10 (8.3) 6.4 0.55 (0.22-1.39)

PD-L1 <1% and 

p16-negative
14 (5.8) 7.1 12 (9.9) 7.4 0.82 (0.31-2.19)

CI=confidence interval; HR=hazard ratio; mOS=median overall survival; p16=cyclin-dependent kinase inhibitor 2A; PD-L1=programmed death ligand 1; 
OS=overall survival.

Ferris RL et al. N Engl J Med. 2016;375(19):1856-1867.

• Hazard ratios for death in the analysis of OS with nivolumab vs standard therapy were 

less than 1 in all four subgroups
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Treatment-Related Adverse Events 

Event

Nivolumab 

(n = 236)

Investigator’s Choice 

(n = 111)

Any grade 

n (%)

Grade 3–4 

n (%)

Any grade 

n (%)

Grade 3–4 

n (%)

Any treatment-related AE in ≥ 10% of patientsa 139 (58.9) 31 (13.1) 86 (77.5) 39 (35.1)

Fatigue 33 (14.0) 5 (2.1) 19 (17.1) 3 (2.7)

Nausea 20 (8.5) 0 23 (20.7) 1 (0.9)

Diarrhea 16 (6.8) 0 15 (13.5) 2 (1.8)

Anemia 12 (5.1) 3 (1.3) 18 (16.2) 5 (4.5)

Asthenia 10 (4.2) 1 (0.4) 16 (14.4) 2 (1.8)

Mucosal inflammation 3 (1.3) 0 14 (12.6) 2 (1.8)

Alopecia 0 0 14 (12.6) 3 (2.7)

Treatment-related select AEs

Skin 37 (15.7) 0 14 (12.6) 2 (1.8)

Endocrine 18 (7.6) 1 (0.4) 1 (0.9) 0

Gastrointestinal 16 (6.8) 0 16 (14.4) 2 (1.8)

Hepatic 5 (2.1) 2 (0.8) 4 (3.6) 1 (0.9)

Pulmonary 5 (2.1) 2 (0.8) 1 (0.9) 0

Hypersensitivity/infusion reaction 3 (1.3) 0 2 (1.8) 1 (0.9)

Renal 1 (0.4) 0 2 (1.8) 1 (0.9)
aOne Grade 5 event (hypercalcemia) in the nivolumab arm and one grade 5 event (lung infection) in the investigator’s choice arm were reported. A second death 

occurred in the nivolumab arm subsequent to pneumonitis.



Treatment-Related Adverse Events 

Event

Nivolumab 

(n = 236)

Investigator’s Choice 

(n = 111)

Any grade 

n (%)

Grade 3–4 

n (%)

Any grade 

n (%)

Grade 3–4 

n (%)

Any treatment-related AE in ≥ 10% of 

patientsa

139 (58.9) 31 (13.1) 86 (77.5) 39 (35.1)

Fatigue 33 (14.0) 5 (2.1) 19 (17.1) 3 (2.7)

Nausea 20 (8.5) 0 23 (20.7) 1 (0.9)

Diarrhea 16 (6.8) 0 15 (13.5) 2 (1.8)

Anemia 12 (5.1) 3 (1.3) 18 (16.2) 5 (4.5)

Asthenia 10 (4.2) 1 (0.4) 16 (14.4) 2 (1.8)

Mucosal inflammation 3 (1.3) 0 14 (12.6) 2 (1.8)

Alopecia 0 0 14 (12.6) 3 (2.7)

Treatment-related select AEs

Skin 37 (15.7) 0 14 (12.6) 2 (1.8)

Endocrine 18 (7.6) 1 (0.4) 1 (0.9) 0

Gastrointestinal 16 (6.8) 0 16 (14.4) 2 (1.8)

Hepatic 5 (2.1) 2 (0.8) 4 (3.6) 1 (0.9)

Pulmonary 5 (2.1) 2 (0.8) 1 (0.9) 0

Hypersensitivity/infusion reaction 3 (1.3) 0 2 (1.8) 1 (0.9)

Renal 1 (0.4) 0 2 (1.8) 1 (0.9)

aOne Grade 5 event (hypercalcemia) in the nivolumab arm and one grade 5 event (lung infection) in the investigator’s choice 

arm were reported. A second death occurred in the nivolumab arm subsequent to pneumonitis.



Patient-Reported Outcomes

• Nivolumab was 
associated with 
generally stable PROs, 
while investigator’s 
choice was associated 
with meaningful 
declines in function 
and worsening of 
symptoms

Nivolumab

Investigator's Choice

EORTC QLQ-C30 Physical Function
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EORTC QLQ-C30 Social Function
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EORTC QLQ-H&N35 Absence 

of Sensory Problems
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EORTC QLQ-H&N35 Absence 

of Trouble With Social Contact
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…Matching the two studies with Pembro…



…Matching the two studies with Pembro…



…Matching the two studies with Pembro…



Case #1

Dec 2014 Dec 2014



Case #1
Baseline Nov 2014

1° Evaluation Jan 2015

Apr 2015



R&M disease
Trial pts phase eligibility target TX endpoint Status

KEYNOTE-012 224 I Solid tumors (including

a HNSCC cohort)

Anti-PD-1 Pembrolizumab

10mg/k q 2w

ORR, safety Compl

KEYNOTE-040 446 III Planitum refractory

HNSCC

Anti-PD-1 Pembrolizumab vs. 

Centuximab, 

Methotrexate or 

Docetaxel

PFS, OS Recr

KEYNOTE-055 150 II Platinum & Cetuximab

refractory HNSCC

Anti-PD-1 Pembrolizumab ORR, AEs Compl

KEYNOTE-048 750 III R/M HNSCC, first line, 

>6 months from

curative therapy

Anti-PD-1 Pembrolizumab vs 

pembrolizumab + 

platinum/5-FU vs. 

Cetuximab + 

Platinum/5-FU

PFS Recr

NCT02289209 48 II Locoregional relapse/2

primary

Anti-PD-1 Reirradiation + 

Pembrolizumab

PFS Recr

NCT02253992 200 I Multiple tumors, 

including HNSCC

Anti-PD-1 

CD137 

agonist

Nivolumab + 

Urelumab

ORR, safety Recr

CHECKMATE 141 360 III Platinum refractory

HNSCC (progression

or relapse >6 months of

last platinum dose)

Anti-PD-1 Nivolumab vs 

Centuximab or 

methotrexate or 

Docetaxel

OS at 28 months Compl

NCT01693562 1038 I/II Advanced solid tumors

including HNSCC

Anti-PD-L1 Durvalumab

(MEDI4736)

ORR, AEs Recr



R&M disease
Trial pts phase eligibility target TX endpoint Status

HAWK 112 II Platinum refractory

HNSCC

Anti-PD-L1 Durvalumab in PD-

L1+

ORR, AEs Compl

CONDOR 240 II Platinum refractory R/M 

HNSCC PD-L1 

negative

Anti-PD-1,

anti-CTL4

Durvalumab vs 

Tremelumumab vs 

Durvalumab+

Tremelimumab

ORR Compl

EAGLE 720 III Platinum refractory R/M 

HNSCC <6 months

from therapy containing

platinum PD-L1+ or -

Anti-PD-L1,

anti CTL4

Durvalumab vs 

Durvalumab + 

Tremelimumab vs 

standard of care

PFS, OS Recr

KESTREL 628 III R/M HNSCC first line Anti-PD-L1,

Anti CTL4

Durvalumab vs 

Durvalumab +

Tremelimumab vs 

Cetuximab/Platinum

/5-FU

PFS, OS Compl

NCT02554812 147 Ib/II Advanced solid tumors

(HNSCC cohort)

Anti-PD-L1, 

anti-41BB

Avelumab + PF-

05082566

ORR, AEs Recr

NCT02110082 104 I Advanced/metastatic

HNSCC or CRC

CD137 

agonist

Urelumab + 

Cetuximab

ORR, AEs Recr

NCT01836029 175 II R/M first line TLR8

agonist

Platinum/FU/Cetuxi

mab ≠ VTX-2337

PFS Compl

NCT01585428 73 II HPV – associated

cancers

Adoptive T 

cell

Fludarabine + 

Cyclophos phamide

followed by TILs

and Adesleukin

ORR Recr



R&M disease
Trial pts phase eligibility target TX endpoint StatusTrial pts phase eligibility target TX endpoint Status

NCT02280811 61 I/II Metastatic/refractory

HPV16+concers

TCR gene 

therapy

targeting E6

Fludarabine+Cyclop

hosphamide

followed by E6-TCR 

and Adesleukin

ORR, duration of

response

Recr

NCT02526316 10 I Advanced HPV + 

Cancer s

Vaccine P16_37-63 peptide 

plus Montanide

ISA-51+ cisplatin-

based

chemotherapy

Immune 

response

Recr

NCT01462838 26 I/II Advanced HPV –

induced cancers

Vaccine P16_37-63 peptide 

plus Montanide

ISA-51

Immune 

response

Compl

NCT02291055 66 I/II R/M Cervical or 

HNSCC, ≤3 lines of

therapy

Vaccine, 

anti-PD-1

ADXS11-001 vs 

Durvalumab vs 

ADXS11-001 + 

durvalumab

PFS at 2 years,

AEs

Active

NCT02426892 28 II HPV-16+ advanced

solid tumors

includingOPC

Vaccine, 

anti-PD-1

Nivolumab+ISA-101 ORR at 11

weeks

Not yet

recr

NCT02544880 54 I/II Stage III/IV recurrent or 

2 primary HNSCC

Vaccine Tadalafil+ Anti-

MUC1 vaccine + 

Anti Influenza 

Vaccine

AEs , tumor

specific immune 

response

Not yet

recr



LA disease

Trial pts phase eligibility target TX endpoint status

NCT02002182 30 II OPC HPV+ vaccine ADXS11-001 

+TORS

CTL 

response

Recr

NCT01860430 18 I Stage III-IV 

HNSCC p16 –

or interm p16+

Anti-CTL4 Centuximab + 

IMRT + 

ipilimumab

Safety Recr

NCT02586207 39 Ib Stage III-IV 

(non 

metastatic) 

HNSCC

Anti-PD-1 Pembrolizumab

+ weekly

cisplatin + RT

AEs Recr

NCT02764593 120 II-III SCHNC HR

and IR

Anti-PD-1 CDDP+RT +/-

Nivolumab

OS Recr

NCT02609386 200 II Stage II-III-IV 

oral cavity

Cell derived IRX2 EFS Recr

https://clinicaltrials.gov/show/NCT02764593
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Liri, lirilumab; MEL, melanoma; Nivo, 
nivolumab.

Liri IV Q4W +
Nivo IV Q2W 

Liri 0.1 
mg/kg +
Nivo 3 
mg/kg

Liri 0.3 
mg/kg +
Nivo 3 
mg/kg

Liri 1 
mg/kg 

+
Nivo 3 
mg/kg

Liri 3 
mg/kg 

+
Nivo 3 
mg/kg

Dose Escalation (3 + 3 + 3 design)
Advanced Solid Tumors

Progression/intolerance on ≥ 1 standard treatment in the advanced 
setting 

(except patients with Mel); primary CNS tumors excluded

Liri 3 mg/kg 
+ 

Nivo 3 mg/kg

Dose Expansion
SCCHN: Progression/recurrence ≤6 

mo after platinum-based 
chemotherapy (adjuvant, primary, 

recurrent, or advanced setting)

CRC, HCC, MEL, NSCLC 

Primary endpoints
• Safety/tolerability

• DLTs/MTD
• Preliminary antitumor activity 

(RECIST 1.1)
• ORR/DOR

Key secondary/exploratory 

endpoints
• Biomarkers

• Response by PD-L1 
expression

• Gene expression
• Overall survival

Phase 1/2 Study of Lirilumab + Nivolumab (NCT01714739) 



All Patients
(N = 159)

Median age (range), years 60 (21–85)

Male, n (%) 98 (61.6)

ECOG performance status, 
n (%)

0
1
2

57 (35.8)
101 (63.5)

1 (0.6)

Tumor type, n (%)
Melanoma
SCCHN
NSCLC*
HCC
CRC
Other

55 (34.6)
41 (25.8)
37 (23.3)

9 (5.7)
9 (5.7)
8 (5.0)

46

*Open histology; 1 patient with squamous NSCLC was enrolled.

Patient Demographics and Disease Characteristics in All 
Patients Treated With Lirilumab + Nivolumab



Overall survival in all 
patients, % (95% CI)

At 6 months
At 12 months

90‡

60§

55.6 (48.9, 61.8)
36.0 (28.5, 43.4)

13

NCT01714739 (Phase 
1/2)

Lirilumab + Nivolumab

CheckMate 141 (Phase 
3)1,2

Nivolumab
Monotherapy

ORR, n/N (%) 
Complete response
Partial response

7/29 (24.1)*
3 (10.3)*
4 (13.8)*

32/240 (13.3)
6 (2.5)

26 (10.8)

DCR, n/N (%) 15/29 (51.7) NR

1. 

ORR and BOR With Lirilumab + Nivolumab
(NCT01714739) or Nivolumab Monotherapy (CheckMate
141) in Evaluable Patients With SCCHN



Unsupervised Cluster Analysis
549 Gene panel Edgeseq from FFPE

KIR, HLA, T-Cell Genes Differentially Expressed

HLA

KIR

T cell

n = 13 n = 4

Preliminary Heat Map Analysis in Patients With SCCHN (n 
= 17): Lirilumab + Nivolumab Responders, Non-
Responders Have Distinct Expression Patterns
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Latest from ASCO 2017

• ML and IFN-gamma signature predictor of 

response in HPV and EBV neg

• In IFN-gamma signature constitutive

resistance through GM/CSF and Myeliod

Derived Suppressor cell (MDSC) markers

• IDO1: resistance



Conclusions

• Effective in H&N cancer

• Biomarkers?

• Best integration with curative 

modalities


