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HNSCC is Multiple Diseases 

https://www.cancer.gov/types/head-and-neck

https://www.cancer.gov/types/head-and-neck
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The Journey of EGFR Targeted Therapy

Yarden et al, Nature Reviews, 2012 
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Extreme Trial- the standard between 2008 -2019
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SIGNIFICANT BENEFIT REPORTED WITH 
EXTREME REGIMEN

Progression-Free Survival

NEJM 2008:359:1116

Hazard ratio (95% CI): 0.80 (0.64‒0.99)
P=0.04

Overall Survival
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Cetuximab activates PBMC to a greater extent 
than panitumumab

Cetuximab treated 
PBMC express 
significantly higher 
activation markers 
CD69, CD16, CD107a 
and CD137 compared 
to panitumumab

Cetuximab significantly 
enhanced ADCC compared 
to panitumumab

Trivedi S , CCR 2016 
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1- Binds to to EGFR and CD16 receptor on NK and dendritic cells 
2- Leads to tumor death, through ADCC (innate immunity) and T cell priming (adaptive immunity)
3- Can also set off feedback immunosuppressive mechanisms through Treg, and expression of 
immune checkpoints

Mechanism of cetuximab-mediated immune activity.
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TLR 8 agonist augments anti-tumor effect of 
cetuximab and increase T cell infiltration 

Cheng Y, Scientific reports 2021 
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The Active 8 Randomized Study 

JAMA Oncol. 2018;4(11):1583–1588. doi:10.1001/jamaoncol.2018.1888
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The Active 8 Randomized trial 
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Checkmate- 141- New Standard for RMD  

Ferris et al, NEJM 2016 
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Checkmate 141- Pretreated incurable

13
Ferris et al, NEJM, 2016 
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15

Burtness et al, Lancet 2019 
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Cetuximab and anti HER3 (MM121)combination inhibited TU212 tumor growth in vivo

Comparison P-value
Cetuximab vs.Control 0.0063
MM-121 LD vs.Control <.0001
MM-121 HD vs.Control <.0001
Comb. LD vs. Control <.0001
Comb. HD vs.Control <.0001
MM-121 LD vs.Cetuximab 0.0132
MM-121 HD vs.Cetuximab 0.0005
Comb. LD vs. Cetuximab <.0001
Comb. HD vs.Cetuximab <.0001
MM-121 HD vs.MM-121 LD 0.2841
Comb. LD vs.MM-121 LD 0.0046
Comb. HD vs.MM-121 LD 0.0008
Comb. LD vs.MM-121 HD 0.0765
Comb. HD vs.MM-121 HD 0.0218
Comb. HD vs.Comb. LD 0.5994

Jiang N, Mol Cancer Ther, 2014
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CDX-3379 and Cetuximab in Recurrent/Metastatic, HPV-Negative, Cetuximab Resistant HNCA 

Bauman J, et al, Cancers, 2022 
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Ficlatuzumab (HGF antibody) with and without Cetuximab in RMD

Bauman et al, ASCO 2021 
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Rationale For Combining EGFR MoAb with ICI 

Ferris, et al. Cancer Treatment Reviews, 2018
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Monalizumab and Cetuximab in RMHNSCC following ICI and cisplatin therapy 

Cohen RB, ASCO 2020

IgG4 Inhibitor of 
NKG2A receptor 
expressed on NK cells 
and CD8+ T cells 
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Pembrolizumab and Cetuximab in patients with RMHNSCC 

Sacco AG, Lancet Oncology 2021
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Pembrolizumab + Cetuximab

Sacco AG, Lancet Oncology 2021
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NCCN Guidelines ; Pembrolizumab + Cetuximab 



Incurable patients with recurrent and/or metastatic 
(R/M) head and neck squamous cell carcinoma 

(HNSCC): N=116

Excluded, did not receive 
at least one dose of 
combination cetuximab 
and nivolumab after lead-
in cetuximab: N=5

Cohort B: N = 48
No prior therapy for R/M 

HNSCC N=48

Cohort A: N = 47
Prior therapies for R/M HNSCC: N=36

Persistent/refractory HNSCC after radiation 
or chemoradiation: N=11

Excluded, did not 
receive at least one 
dose of combination 
cetuximab and 
nivolumab after lead-in 
cetuximab: N=2

Excluded, did not have at 
least one post-treatment 
scan for response 
assessment: N=1

Cohort B
Evaluable for overall 

survival: N = 43

Cohort A
Evaluable for overall survival: N = 45

31/45 (69%) patients had prior exposure to 
either checkpoint inhibitors or cetuximab

Excluded, did not have 
at least one post-
treatment scan for 
response assessment: 
N=2

Cohort B
Evaluable for response rate: 

N = 42
Cohort A

Evaluable for response rate: N = 43

Excluded due to screen 
failure: N=21

Phase I/II clinical trial: concurrent cetuximab and nivolumab in patients with 
recurrent and/or metastatic HNSCC

Chung C, et al, Cancers 2021CCR 2022
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Overall Response Rate

Cohort CR/PR SD/PD p-value#

Cohort B p16 IHC 
N=42 (%)

Positive 5 (12) 13 (31) 0.192
Negative 11 (26) 13 (31)

PD-L1 IHC N=39 (%) CPS < 1 1 (3) 6 (15) 0.153
CPS >= 1 14 (36) 18 (46)

Cohort A + B p16 IHC 
N=85 (%)

Positive 7 (8) 32 (38) 0.017
Negative 19 (22) 27 (32)

PD-L1 IHC N=76 (%) CPS < 1 1  (1) 13 (17) 0.025
CPS >= 1 23 (30) 39 (51)

Prior cetuximab or immunotherapy 
exposure*
N=85 (%)

Yes 6 (7) 23 (27) 0.119
No 20 (24) 36 (42)

Platinum resistant disease+
N=85 (%)

Yes 5 (6) 7 (8) 0.281
No 21 (25) 52 (61)

TTMV DNA in plasma 
N=35 (%)

> median (high) 0 (0) 17 (49) 0.019
< median (low) 6 (17) 12 (34)

*Exclude cetuximab given with radiation
+Relapse within 6 months of platinum containing curative therapy
#p value is derived from one-side Fisher’s exact test.

Chung C, et al, Cancers 2021CCR 2022
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Cohort A: Second line and beyond therapy for R/M HNSCC
Overall response rate: 22.2%

CR: 2 (4.4%), PR: 9 (17.8%), SD:19 (42.2%), PD: 16 (35.6%)

+: Prior exposure to PD-1 inhibitors
-: No prior exposure to PD-1 inhibitors

Chung C, et al, Cancers 2021CCR 2022
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Cohort B: First line therapy for R/M HNSCC
Overall response rate: 37% (16/43)

+: p16 IHC positive
-: p16 IHC negative

Chung C, et al, Cancers 2021CCR 2022
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Progression-free Survival (Months)

N Event Censored Median PFS (95% CI)   1-Year PFS (90% CI)

43 24 (56%) 19 (44%) 6.15 (3.06, NA)               0.43 (0.30, 0.55)
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Overall Survival (Months)

N Event Censored Median OS (95% CI)   1-Year OS (90% CI)

43 14 (33%) 29 (67%) NA (10.16, NA)               0.61 (0.45, 0.74)
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Cohort B: First line therapy for R/M HNSCC
Survival analyses by Kaplan-Meier method 

Chung C, et al, Cancers 2021CCR 2022
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Cohort A and B: Survival based on p16 Status
Pr

op
or

tio
n 

of
 P

ro
gr

es
si

on
-f

re
e

0.0

0.2

0.4

0.6

0.8

1.0

PFS(months)
0 3 6 9 12 15 18 21 24 27 30

Median PFS (95% CI)
5.6 (3.1, 10.8)
4.1 (2.0, 7.5)

p16 Statue
Negative
Positive

N
48
40

Event
31 (65%)
30 (75%)

Censored
17 (35%)
10 (25%)

Log-rank p = 0.2009

p16 Statue Negative
Positive

Progression-free Survival (Months)

p16 status N Event Censored Median PFS (95% CI)

Negative 48 31 (65%) 17 (35%) 5.6 (3.1, 10.8) 
Positive40 30 (75%) 10 (25%) 4.1 (2.0, 7.5)

Pr
op

or
tio

n 
Pr

og
re

ss
io

n-
Fr

ee

Log-rank p=0.20

Negative
Positive

Pr
op

or
tio

n

0.0

0.2

0.4

0.6

0.8

1.0

OS(months)
0 3 6 9 12 15 18 21 24 27 30

Median OS (95% CI)
12.4 (9.7, 14.5)
15.3 (8.0, 19.9)

p16 Statue
Negative
Positive

N
48
40

Event
26 (54%)
21 (53%)

Censored
22 (46%)
19 (48%)

Log-rank p = 0.7598

p16 Statue Negative
Positive

Overall Survival (Months)
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Chung C, et al, Cancers 2021CCR 2022
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Cohort A and B: Survival based on TTMV DNA 
in p16 positive HNSCC (median 1,230 copies/mL)

Chung C, et al, Cancers 2021CCR 2022



A Phase II trial of Pembrolizumab and 
Cabozantinib in Patients With Recurrent 
Metastatic Head and Neck Squamous Cell 
Carcinoma
Nabil F. Saba, Asari Ekpenyong, Ashley McCook-Veal, Mihir Patel, Nikki Schmitt, Bill 
Stokes, James Bates, Soumon Rudra, Marin Abousaud, Jameel Muzaffar, Kedar Kirtane, 
Yong Teng, Conor Steuer, Dong M. Shin, Liu Yuan, Christine H. Chung 

Abstract 6008

Nabil F. Saba, MD 



VEGFR, MET, and TAM Family Receptor Tyrosine
Kinases Are Expressed on Different Cell Types

CTLA-4 = cytotoxic-T-lymphocyte associated protein 4; DC = dendritic cell; Mφ = macrophages; MDSC = myeloid-derived suppressor cells; MHC-I = major histocompatibility complex I; NK = natural killer cells; TAM = 
Tyro3, AXL, MER receptor family; Treg = T regulatory cells. 
1. Li Y, et al. Cancer Biol Med. 2015;13:206-214. 2. Benkoucha M, et al. J Immunol. 2014;193:2743-2752. 3. Peeters MJW, et al. Canc Immunol Immunother. 2020;69:237-244. 4. Qin W, et al. Front Immunol. 2019: Epub. 
5. Walker L, et al. Trends Immunol. 2015;36:63-70. Lu C, et al. Oncoimmunology. 2016;5:e1247135; Bergerot et al. Mol Cancer Ther. 2019;18:2185-93.

Antigen processing and 
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Nabil F. Saba, MD 
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Nabil F. Saba 

Study Design 

Patients with R/M HNSCC
Inclusion criteria
• Inoperable, refractory or metastatic R/M HNSCC
• RECIST v1.1 measurable disease
• ≤1 prior radiation therapy to the HN allowed 
• Life expectancy >3 months
• ECOG performance status 0–1
Exclusion criteria
• HPV negative unknown primary disease
• Cavitating lesions or recent bleeding history

Pembrolizumab 200 mg IV Q3W 
+

Cabozantinib 40 mg PO QD

Statistics
• ORR was tested based on the reported ORR for single-agent pembrolizumab of 18%

• Estimated that ORR will improve to ≥35% with pembrolizumab + cabozantinib, yielding a type 
1 error of 0.05 and a power of 80% when the true response rate is 35%

• For single-arm design with null hypothesis of ORR ≤15% vs one-sided alternative, 34 patients with 
evaluable responses are needed

• If the number of responses is ≤9 out of 34, the trial will be claimed as not promising

Tumors were 
assessed by RECIST 
v1.1 criteria by 
CT/MRI every 9 
weeks 

ECOG = Eastern Cooperative Oncology Group; HPV = human papillomavirus; RECIST = Response Evaluation Criteria in Solid Tumors

Phase II, open label, multi-center, single arm trial

Primary objectives
• Determine the safety and tolerability 

of  pembrolizumab + cabozantinib in 
this patient population

• Determine the objective response 
rate ORR per RECIST v1.1

34



Patient Characteristic 
N=36 
n (%)

Age, median (range), years 62 (54-67)

Gender Male
Female

30 (83)
6 (17)

ECOG performance status, % 0
1 

18 (50)
18 (50)

Primary site Oropharynx
Oral cavity
Hypopharynx
Larynx
Nasopharynx

22 (61)
2 (6)
2 (6)

4 (11)
6 (16)

HPV (p16) Positive
Negative 
Unknown 

17 (47)
12 (33)
7 (20)

Prior therapy Radiation 
Cisplatin 
Cetuximab  

31 (89)
36 (100)

3 (8)

PD-L1 CPS score (total of 34) CPS <1
CPS 1-19
CPS ≥20 

2 (6)
15 (44)
17 (50)

Patient Characteristics

Nabil F. Saba, MD 
35



Most Common Grade ≥3 Treatment-Related 
Adverse Events 

Treatment-Related Adverse Event (Grade ≥3)
N=36
n (%)

AST increase 3 (8.3)

Hyponatremia 3 (8.3)

GGT increase 2 (5.6)

Lipase increase 2 (5.6)

Oral mucositis 2 (5.6)

ALT/AST increase 1 (2.8)

Bilirubin increase 1 (2.8)

Hypertension 1 (2.8)

Nabil F. Saba, MD 

ALT = alanine aminotransferase; GGT = gamma-glutamyl transferase

There were no grade 5 treatment-related AEs

36



Best Overall Response in Evaluable Patients 

37
Nabil F. Saba, MD 

CR = complete response; ORR = overall response rate; PD = progressive disease; PR = partial response; SD = stable disease 
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Efficacy in Patients Evaluable for Response 
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Progression-Free Survival and Overall survival  

N Event Censored
mPFS (95% 

CI), mo
1-yr PFS

(95%CI), %
Median follow-
up (95% CI), mo

36 16 
(44%)

20 (56%) 14.6 (8.2–
19.6)

54.0 (31.5–
72.0)

10.6 (7.8–16.5)

Nabil F. Saba, MD 
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1-yr OS 

(95%CI), %
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36 12 
(33%)

24 (67%) 22.3 (11.7–
32.9)

68.4 (45.1–
83.5)
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Nabil F. Saba, MD

Overall Survival by CPS Score 

CPS category N Event Censored mOS (95% CI), mo 1-yr OS (95%CI), %
Median follow-up (95% 

CI), mo P value

<20 17 8 (47%) 9 (53%) 14.6 (8.2–NE) 54.9 (24.5–77.5) 21.9 (6.7–31.4)
0.2638

≥20 17 4 (24%) 13 (76%) 32.9 (6.9–32.9) 83.6 (48.0–95.7) 9.7 (4.5–13.1)

NE = not estimable
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Pre-existing CD8+ T-cell Tumor infiltration (26 
patients)  

41Nabil F. Saba MD
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Updates in Immunotherapy and EGFR inhibition 

• There has been no recent changes in the SOC for the use of either 
EGFR inhibitors or ICI in HNCA 

• Cetuximab in combination with ICI appears to have promising activity 
• Cetuximab based therapy appears to be most effective in HPV 

unrelated disease (phase II data) 
• Encouraging phase II of ICI with TKI (Pembrolizumab+ Cabozantinib) 

deserves further evaluation 
• The post ICI or Chemo-ICI failure is an opened space for novel new 

standards 
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HPV Vaccination is Probably One of the Most Effective 
Cancer Prevention Tools

The identification of a 
single necessary cause 
for any cancer provides 

a rare and perhaps 
extraordinary 

opportunity for cancer 
prevention



Thank You 
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