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Background

• HNC 7th Common cancer – heterogeneous disease

• Addition of chemotherapy to loco-regional treatment – 4.5% 

benefit at 5 years (Pignon MACHNC update Radiother Oncol2009)

• Significant toxicity

• With improving local controls – systemic spread being 

witnessed

• Recurrent/ metastatic – poor prognosis



Side effect profile of active 
chemotherapeutic agents

• Marrow suppression

• Mucositis and dysphagia

• Sensori neural hearing loss

• Polyneuropathy

The ERBB receptor family network, comprising EGFR

(HER1, ERBB1), HER2 (ERBB2), HER3 (ERBB3), and

HER4 (ERBB4), plays an important part in tumorigenesis

Mitigating toxicity – an important goal



Introduction of Targeted agents in 
Head Neck Cancer treatment

• Several driver mutations and genetic aberrations have been 

identified in HNSCC

• Eg; EGFR over expression and amplification 

• Majority of mutations are in squamous epithelium (90%)

• No predictive biomarker identified to guide therapy

• Other pathways like p13K – being explored

• HPV tumors – distinct molecular tumor entity; consequences 

for targeted therapy merits exploration



Targeted therapy in HNC - types



Landscape of non surgical treatment of 
HNSCC



Epidermal Growth Factor

• Transmembrane protein belonging to ErbB1 or HER1 family 

of receptor tyrosine kinase (RTK) activity – most well 

described cancer drug target

• EGFR overexpression seen in 90% HNSCC

• Extracellular signals lead to altered intracellular responses such as cell

proliferation, apoptosis, angiogenesis, metastasizing potential.

• EGFR binds – homodimers/heterodimers with other members of ERB 

Family → activate signaling pathway

EGFR over expression - negative prognostic factor

Clinical implication –

Size ↑

↓radiosensitivity

↑ risk of recurrence



EGFR inhibitors – tumor activity / 
tolerable profile

• Monoclonal anti EGFR 

antibodies – attach to 

extracellular domain –

interferes with signal 

transmission inside the cell

• TKI act at cytoplasmic 

level. Inhibit 

autophosphorylation of 

EGFR. Interferes with 

transmission at lower 

intracellular level

• In rec/ mets setting -to be given until 

progression/ unacceptable side effects  



Cetuximab

• IgG1 monoclonal antibody exclusively against EGFR

• Binds to extracellular domain - inhibits ligand binding → 

block receptor dimerization, TK phosphorylation, signal 

transduction

• Preclinical studies – synergism with RT

• Induction of apoptosis

• Inhibit proliferation

• Inhibits angiogenesis

• Enhance response to chemoradiotherapy

• Does not add to radiation related toxicities

• High level of EGFR – worse prognosis

• Only clinical predictor – skin rash



EGFR TKI

• Modest clinical benefit

• Small molecules

• Gefitinib, Erlotinib, Afatinib, lapatinib

• Lack of biomarkers



Gefitinib and Erlotinib

• Oral quinazoline

• Highly selective EGFR TKI

• Dose schedule – 250mg daily

• 1-11% response rate

• Oral Erlotinib – 150mg daily – high toxicity rate



Historical seminal publication

Bonner etal Lancet Oncol 2010

• N=450 LAHNSCC

• RT+Cetuximab vs RT

• 45% vs 36%  5yr OS

• OS advantage -9%

• Esp in > Gd2 rash

• No CT arm



Targeted therapy as 1st line in R/M HNC



• 117 pts

• CDDP+Cetuximab vs 

CDDP+Placebo

• Endpoint PFS

• Objective response rates 

improved (26% vs 10%)

• Active as first line agent in 

RMHNSCC

Burtness et al, JCO2005



EGFR expression interpretations –ECOG 
study

• Tumor tissue assayed  for EGFR expression by IHC

• Intensity score -0-3; Density – proportions carrying highest 

intensity –increments of 10%

• High score – 3+ in >80% cells

• Low to moderate – anything less

Subset analysis –

•Response rate 27% EGFR (Low to mod) vs 9% EGFR (High)

•Low to moderate -41% (cetuximab) vs 12% (placebo) 9p=.03)

•High EGFR -12% vs 6% (p=ns)

Explanation for failure of cetuximab in high EGFR –

•Not all targets were covered with the drug. Need high dose?

•Other independent of ligand binding mechanism start to play

• ?Cetuximab resistance



• Poor PS/ heavily treated 

270 R/M pts

• Weekly docetaxel +placebo 

vs docetaxel +gefitinib

• No synergism/ improved 

therapeutic efficacy

• Outcomes remain poor

Argiris et al, JCO2013



Extreme trial

• 440 pts untreated RM HNC

• Pr end point -OS

• Median OS - 7.4mo vs 10.1 mo

• Significant OS benefit

•Best outcomes were seen in <65yrs, fit, 

well to mod  diff Oral cavity cancers who recd Cisplatin;

EGFR >40% +

Vermorken et al; EXTREME Trial, NEJM, 2008



• 657 patients

• CDDP+5FU+Panitu

mumab vs 

CDDP+5FU

Vermorken et al; SPECTRUM Trial, Lancet Oncol, 2013



Tremplin trial

• Prev untreated LAHNSCC

• Ind CT – responders – CRT 

vs Cetuximab +RT

Cetuximab+ RT is comparable to Cisplatin + RT in concurrent setting

Both CRT and BRT are difficult to deliver after Induction CT

Local failures – less in CRT

Salvage surgery – BRT

OS similar 

Lefebvre et al; TREMPLIN Trial, JCO, 2013



• Oral Afatinib is irreversible small molecule ERB2 family 

blocker.

• Outcomes  comparable to cetuximab – previous 

experience

• Multicentric phase II included previously treated 128 R/M 

HNSCC

• Afatinib vs Cetuximab

• Comparable

• Can be used sequentially – lack of cross resistance

• Useful in enteral feeding patient too



• 486 patients

• Oral Gefitinib 250 vs 

500 vs methotrexate

• Favorable toxicity 

profile with Gefitinib

Stewart et al,  JCO 2009



Targeted therapy as 2nd line in R/M HNC



Lux HN

• 483 patients

• Afatinib versus Methotrexate

Macials et al; Lux  HN 1 Trial, Lancet Oncol, 2015



Harrington et al, Eur J Cancer 2013

Oral Lapitinib (conc/ maintenance CRT)

improves PFS in P16 negative cases



• 365 RMHNC

• VEGF antibody

• CDDP doublet with or without 

Bev (till progression)

• ORR- 35% vs 24% (p=.01)

• OS – 12mo vs 11mo (p=ns)

• Treatment related deaths -9%



Targeted therapy as in HPV positive HNC



HPV tumors of oropharynx

• Favorable histology ; young age at diagnosis

• Independent prognostic value – remains doubtful

• Predictive value - better response to treatment

• Toxicity concerns are greater

Fakhry et al, JNCI 2008



RTOG 1016 trial

• Non inferiority trial; n=987 

HPV (+)

• IMRT -70Gy/35fr/6wks

• CDDP replaced by 

Cetuximab

• End point - OS

RT+ conc Cisplatin – remains the standard of care

Gillison et al, RTOG 1016, Lancet 2018



• 334 HNC 

• RT+ Cisplatin vs RT+ Cetuximab

De-escalate trial

Mehanna et al, DeEScalate, Lancet 2018

•Immediate implications in clinical practice

•Even approved drugs must undergo randomized

comparison

RT+ conc Cisplatin – remains the standard of care



• Recursive 

partitioning analysis

• HPV (+) vs HPV (-) 

subset 

• CBRT+CDDP vs  

SFRT+CDDP

• 3yr OS – 82% vs 

57% 

• HPV and smoking are 2 important non-anatomical predictive factors



New kids on the block



• Check point inhibitor. Anti 

PD1 monoclonal antibody

• N=361 RMHNC failed 

within 6 mo of CDDP th.

• End pt-OS; 2:1

• Std th – MTX, Doce etc

• 7.5mo vs 5.6 mo Med OS

• SAE-13% vs 35%

• OS benefit with Nivolumab

Max benefit – Young <65yrs; Fit patients; cetuximab naïve; non DDP failed; prelim 

Better outcomes in PD L1 >1% and p-16 positive

Ferris et al, NEJM 2016



Low dose Immunotherapy- Randomized 
study – TMH study

• Rec HNC or LAHNSCC to be treated with palliative intention

• 160patients; Arm A (metronomic therapy) 

:MTX+Celecoxib+Erlotinib vs low dose Nivolumab

• 6.7mo vs 10.1mo OS

• SAE 50% in both arms

VM Patil et al JCO 2023



Harrington et al Keynote 048; JCO 2022



Development of resistance with 
targeted therapy

• Inevitable

• Identification of mechanisms of secondary resistance need to 

be understood to bypass it.

• Another reason why not so successful in HNC



• Host of target molecules

• Hold promise towards personalized medicine

• Heterogeneity in HNC

• Need predictive biomarker driven studies –cMET mutations 

• TKI in metronomic therapy

• HPV positive disease needs further exploration – possibly 

cetuximab +Immunotherapy with checkpoint inhibitors

• Checkpoint inhibitors – a new promise

Take home message



Thank you
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