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Abstract

Mutations in the tyrosine kinase (TKD) domain of the epidermal growth factor receptor (EGFR) are involved in the
unfavorable therapeutic response through resistance to targeted molecular therapy. Data from the clinical expe-
rience of non-small cell lung carcinoma (NSCLC) treatment demonstrate the benefit of tyrosine kinase inhibitors
(TKIs) in cases of EGFR mutation. The next generation sequencing technique (NGS) allows the identification of hot
spots involved in mutations, exon 20 insertion being associated with the unfavorable response. Exon 20 insertions
are more common in head and neck squamous cell carcinoma (HNSCC) compared to NSCLC, which could explain
a resistance to targeted therapy in head and neck cancers. Taking into account the data reported in the NSCLC,
Amivantamab, a bi-specific EGFR-MET antibody with potential immune cell modulation of activity, but also other
innovative therapies validated in exon20 EGFR mutation could be part of the therapy of sino-nasal cancer, but also
of other HNSCC sites exon 20 mutant EFGR.
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Rezumat

Mutatiile in domeniul tirozin-kinazei (TKD) ale receptorului factorului de crestere epidermic (EGFR) sunt implicate
in raspunsul nefavorabil prin rezistenta la terapia moleculara tintitd. Datele obtinute din experienta clinica a
tratamentului carcinomului bronho-pulmonar non-microcelular (NSCLC) demonstreaza beneficiul terapiei cu
inhibitori ai tirozin-kinazei (TKI) pentru cazurile care prezinta mutatia EGFR. Tehnica secventierii de noua generatie
(NGS) permite identificarea "hot spoturilor” implicate in mutatii de tip insertie in exonul 20, mutatie asociata cu
raspunsul nefavorabil la tratamentul prin terapie tintitd si cu un prognostic nefavorabil. Insertiile in exonul 20 sunt
mai frecvent intalnite in carcinomul scuamos de cap si gat (HNSCC) in comparatie cu NSCLC, ceea ce ar putea
explica o rezistenta la terapia tintita in cancerele de cap si gat. Tinand cont de datele raportate in cazul NSCLC,
Amivantamab, un nou anticorp bi-specific cu actiune duala de inhibitie EGFR-MET si potential de modulare/activare
a imunitatii celulare, dar si alte terapii inovative validate in cazurile cu mutatii EGFR tip insertie in exonul 20 ar putea
face parte din terapia cancerelor rino-sinusale. O prevalenta inaltd a mutatiilor in exonul 20 al EFGR carateritsica
carcinomului rino-sinusal ar putea justifica identficarea si evaluarea in trialuri clinice a beneficiului TKI de generatie
noua in managementul acestui tip rar de neoplasm al capului si gatului, dar si a altor HNSCC purtatoare ale acestui
tip particular de mutatie.

Cuvinte cheie: cancere de cap si gat, TKI, EGFR, HNSCC, cancer bronho-pulmonar, NSCLC, Amivantamab, exon 20,
receptori tirozin-kinazici, cancer rino-sinusal.
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INTRODUCTION

Mutations in the tyrosine kinase (TKD) domain of the
epidermal growth factor receptor (EGFR) are involved
in the unfavorable response through resistance to mo-
lecular targeted therapy. Given the data obtained from
lung cancer patients proving that cases with mutations
in the TKD domain of EGFR respond to small-mol-
ecule inhibitors such as, Erlotinib, Gefitinib, Osimer-
tinib and Afatinib, the approach to identify potential
therapeutic targets involving this The receptor in head
and neck cancers is a topic of interest. The identifi-
cation of a particular subtype of HNSCC with better
response to multimodal treatment and better progno-
sis, a disease variant linked to Human Papilloma Virus
(HPV) infection make it necessary the personalization
of the therapy, including identification of new valid
biomarkers. Evaluating EGFR mutations in patients
with HNSCC, Perisanidis analyzed in a systematic re-
view of the literature the data regarding prevalence of
EGFR in HNSCC. A 2.8% percent of the 4,122 pa-
tients included in 53 clinical trials expressed a mutation
in EGFR. Approximately 90% of HNSCC express
EGEFR of the transmembrane cell surface receptor in
the tyrosine kinase receptor family. The over-expres-
sion of EGFR in HNSCC is associated with unfa-
vorable prognosis. EGFR is involved in pathways that
modulate carcinogenesis, being a therapeutic target of
current interest. Testing in fundamental and clinical
research of monoclonal antibodies and tyrosine kinase
inhibitors (TKIs) are strategies currently being evalu-
ated, but de novo or acquired resistance to these classes
of agents are the causes of therapeutic failures'.

EGFR exon 20 insertions targeting —lesson to learn
from NSCLC

Next-generation sequencing tests (NGS) are used to
detect EGFR exon 20 insertions, mutations that may
confer special therapeutic features compared to exon
19 deletions, mutations encountered in most cases. The
National Comprehensive Cancer Network (NCCN)
also supports NGS testing for all cases, taking into
account data on differences in disease progression for
NSCLC subtypes classified based on EGFR mutation
types and the fact that conventional PCR detection
methods have a rate of over 50% to omit the correct
identification of EGFR mutations. In head and neck
cancers, mutations in the TKD tyrosine kinase domain
of exon were identified in exon 18, exon 19, exon 20

and exon 21 in percentages of 9.4%, 41.5%, 32.1% and
17%, respectively. A percentage of 5% of EGFR mu-
tations represent insertions in exon 20, a type of mu-
tation that benefits from a new therapy in non-small
cell lung carcinoma. The missense T790M mutations
in exon 20 are associated with resistance to TKI. It is
worth mentioning the higher percentage of insertions
in exon 20 in the case of HNSCC compared to NS-
CLC (5% vs 3%) which justifies the interest for a pos-
sible implementation of the innovative target therapy
used in lung cancer. Three clinical trials analyzed the
results of platinum-based chemotherapy in HSCLC
with EGFR mutation in exon 20. With a progression
free survival (PFS) between 6.4 and 7.6 months, plati-
num-based chemotherapy was associated with an over-
all response. Lower rates of ORR (approximately 19%)
compared to Pemetrexed-based treatment (41.6%). In
terms of PF'S, Pemetrexed based chemotherapy was in-
ferior (5.5 months) to platinum based chemotherapy.
Although overall survival (OS) was analyzed only in
one clinical trial that included platinum-based chemo-
therapy, the results were inferior to Pemetrexed (19.9
vs. 25 months). Three generations of TKI were tested
in combination with EGFR-mutated NSCLC chemo-
therapy in exon 20: Gefitinib, Erlotinib and Icotinib,
first-generation TKI, Afatinib and Dacomitins, sec-
ond-generation TKI, and Osimetrinib, a third-gener-
ation targeted therapy*™.

Platinum-based chemotherapy was the treatment of
choice forlung cancer before the identification of EGFR
mutations and before the implementation of TKI in
clinical practice. For this category of patients carrying
the EGFR mutation, the use of TKI brings benefits in
tumor control being preferred compared to platinum-
based chemotherapy. However, for the subgroup of
patients with common mutations (EGFR ex19del
and EGFR L858R) they have a better prognosis and
respond better to TKI. NSLC patients carrying exon
20 insertion have an unfavorable prognosis and, even if
TKIs have been approved for this category of patients,
they will have minimal benefit to the target therapy,
being also patients with an unfavorable prognosis.

A French multicenter study that included rare mu-
tations identified a higher rate of exon 20 mutations
in patients who never shared smokers with exon 18
mutations, and metastatic survival was almost dou-
ble for non-smokers vs. smokers (21 months vs. 14
months). Patients treated with TKI had a median OS
of 14 months, but clinical results were more favorable
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in cases with exon 18 mutations or complex mutation
compared with patients which expresses EGFR exon
20 mutation alone. Clinical data validated the hypoth-
esis from preclinical studies regarding the benefit of
high doses of Osimertinib in cases of EGFR T790M
resistance time insertion in exon 20. POSITION20 of
single arm phase II showed a modest benefit of high
doses of Osimertinib, median ORR being 28 % with
acceptable toxicity. Piotrowska et al. performed a sin-
gle-arm phase II study with Osimertinib 160 mg in
NSCLC patients with EGFR exon 20 insertion muta-
tions. Of the 20 patients with EGFR mutant insertion
in exon 20 tested in a phase II study for high doses of
Osimertinb (160 mg), the ORR rate was 25% of which

one was fully responsive in term of disease control®”.

Amivantamab — a dual EGFR and MET inhibitor
with promising potential

Amivantamab, a double-acting antibody on both
EGFR mutation and mesenchymal epithelial transi-
tion factor receptor (MET) activity and on immune
cells was evaluated in the clinic in the phase I study
of CHRYSALIS including EGFR NSCLC cases
with exon20 insertion. The study established the rec-
ommended dose for phase II trials in order to keep
toxicities within normal limits. Administration of
Amivantamab at a dose of 1050 mg (1400 mg >80 kg)
given once a week for the first 4 weeks and then every
2 weeks from week 5, after platinum-based chemo-
therapy. The 40% response rate including 3 complete
responses from 40 patients and a median response
time of 11.1 months recommends treatment as effec-
tive after progression of NSCLC cases with exon 20
EGFR insertion. Rash, infusion reactions, paronychia,
hypokalemia, pulmonary embolism, neutropenia and
diarrhea have been reported as toxicities, with dose
reductions and treatment discontinuations reported in
13% and 4% of cases, respectively. Vyse et al. hypoth-
esizes that Amivantamab, being a large molecule, will
not cross the brain blood barrier and will have reduced
activity on brain metastases, but through its extracel-
lular action will help delay the onset of resistance to
other therapies. Amivantamab also demonstrates ben-
efit in patients with NSCLC MET exon 14 skipping
mutation (METex14) previously treated with MET
inhibitors. Thus ORR was 33% 46 and 21% for naive
treatment cases, with no previous MET inhibitors, re-
spectively for the patient previously treated with MET
inhibitors!®%.

Pozitinib, a next-generation TKI for targeting
exon2( aberration in EGFR

Pozitinib, a next-generation TKI demonstrated effi-
cacy in the treatment of NSCLC with aberrations in
EGFR exon 20. A case of a 62-year-old patient who
progressed after surgery and adjuvant chemotherapy
showed a favorable, long-term response after pozitinib
therapy, the patien being in the metastatic stage of dis-
ease at the moment of TKI treatment initiation. Data
from the ZENITH20 trial mention alopecia, skin rash,
conjunctivitis as well as diarrhea and xerostomia asso-
ciated with Pozitinib as toxicities.

Amivantamab and chemotherapy — a successful
partnership?

By now, the safety profile of Amivantamab has been
evaluated in 250 cases and the PAPILLON phase III
trial aims to identify a possible benefit of the combi-
nation of Amivantamab and Carboplatin-Pemetrexed
versus Carboplatin-Pemetrexed. The trial includes pa-
tients with EGFR mutants with exon 20 insertion in
advanced or metastatic NSCLC. The results of this tri-
al will determine the value of an association between
EGFR-MET therapy and chemotherapy in this sub-
group of patients™ .

EGFR exon 20 insertion — a surprising predomi-
nance in sino-nasal cancers

Recurrent mutations involved in EGFR activation
have been reported in squamous cell carcinoma, a rarer
form of head and neck cancer but with a mortality of
over 40% at 5 years. Although in most HNSCC muta-
tions other than NSCLC associated with exon 19 de-
letion and L.858R mutation predominate, in the case of
sino-nasal carcinoma it is noted by the predominance
of exon 20 insertion. By analogy with data obtained
from lung cancers we can assume that this mutation is
associated with pathogenesis as well as with treatment
resistance and testing the strategies validated in NS-
CLC would open new therapeutic perspectives for this
subtype of cancers. Pacini and colleagues also mention
the possible involvement of mutated EGFR by insert-
ing exon 20 into the conversion of inverted sino-nasal
papilloma, a locally aggressive benign tumor, into si-
no-nasal carcinoma'’.

Perisanidis also mentions the major difference be-
tween EGFR mutations in NSCLC and HNSCC,
noting an association of lung cancer with hot spots in
exons 18 and 21. Head and neck cancers also involve
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hot spot regions in exons 19 and 21. Given that some
studies have reported only mutations in exons 19 and
21 it is possible that there is an under-reported preva-
lence of EGFR mutations in HNSCC. In the system-

atic review, the author identifies a 2.8% prevalence of
EGFR mutations in HNSCC with a minor variation
between geographic regions’.

CONCLUSIONS

The NGS technique will play an essential role in
accurately detecting the type of mutation and the
exon involved in the detailed characterization of the
EGFR mutation in HNSCC. Taking into account the
data reported in HSCLC, Amivantamab, a bispecific
EGFR-MET antibody with potential immune cell
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