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A strategy to overcome EGFR p.T790M cis p.L792F
induced resistance to osimertinib
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Lung cancer is the leading cause of death for cancer
worldwide.” From a histological point of view, non-small
cell lung cancer (NSCLC) represents the vast majority
(about 85%) of cases.” As a general rule, a high percent-
age of patients were diagnosed in advanced stages
(IIIB/C-IV). In the past, for advanced stage NSCLC
patients the only therapeutic choice was represented by
chemotherapy. Currently, technological and therapeutic
developments, with the introduction of tyrosine kinase
inhibitors (TKIs) and immunotherapy, have led to a sig-
nificant improvement in the survival outcomes of these
patients.” The epidermal growth factor receptor (EGFR)
gene mutations play a key role for the administration of
EGFR-TKIs, and the advent of third-generation TKIs,
such as osimertinib, define a new milestone in the
upfront treatment of classical mutations subtypes (Exon
19 deletions and p.L858R) with a median patients’ sur-
vival near to 40 months, as shown in the FLAURA clini-
cal trial.#

However, the development of acquired resistances
to upfront osimertinib represents a relevant clinical
issue, and a deeper understanding of molecular alter-
ations underlying resistance mechanisms is crucial
to the development of biomarker-drive therapeutic
strategies. Beyond the EGFR exon 20 p.Cy97S point
mutations (Figure 1), a plethora of different altera-
tions have been identified at the time of disease pro-
gression to osimertinib, leading to the investigation
of novel drugs and combinations in the context of
clinical trials.’

In this article of eBioMedicine, Sun and col-
leagues focused the attention on the role of acquired
EGFR exon 20 p.L7y92F and the specific molecular
mechanism by which this alteration induced resis-
tance to osimertinib.® As a general rule, EGFR exon
20 p.Ly92F point mutation is generally found in cis
with the EGFR exon 20 p.Ty9oM, and according to
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the University of Texas MD Anderson Lung Cancer
Moonshot GEMINI and Moffitt Cancer Center lung
cancer databases, up to 26% of EGFR exon 20 p.
L792X point mutations were discovered in EGFR
exon 20 p.T79oM positive patients treated with osi-
mertinib.” Overall, EGFR exon 20 p.Ly92F point
mutation inhibits the interaction between osimerti-
nib and EGFR protein.® In their experience, the
Authors showed that EGFR exon 20 p.Ly92F in cis
with EGFR exon 20 p.Ty9oM point mutation may
represent an independent driver mutation. Based on
the X-ray structure of osimertinib the Authors were
able to predict that EGFR exon 20 p.Ly92F in cis
with EGFR exon 20 p.Ty9oM point mutation, is
characterized in a blocker with a benzene or imidaz-
ole ring of hydrophobic side chain. In fact, the
change of amminoacid in codon 792 strongly dimin-
ishes the affinity of osimertinib with the EGFR pro-
tein and is crucial to osimertinib resistance.® This
mechanism seems to be related to the modification
within tumor microenviroment (TME). The Authors
showed that EGFR exon 20 p.Ly92F in cis with
EGFR exon 20 p.T790M point mutation determines
an upregulation of Jak and STAT3 phosphorylation
and amplified IL-4 production. As a consequence,
M2 macrophages polarization is promoted within
TME,® resulting in osimertinib resistance.®

The identification of this mechanism may lead to the
development of specific drugs useful in the treatment of
advanced stage NSCLC patients who develop resistance
after osimertinib administration. In particular, drugs
able to target STAT3 with a subsequent inhibition of
L4 secretion and thus blocking M2 macrophages polar-
ization may be adopted in this patient to overcome osi-
mertinib resistance. Among these drugs, dupilumab
seems to be promising in asthma and atopic dermati-
tis,'® but a possible adoption in advanced stage NSCLC
patients need to be confirmed by clinical trials.

The findings reported in this interesting paper add to
our knowledge relevant data to better understand the
relationship among EGFR exon 20 p.Ly92F in cis with
EGFR exon 20 p.Ty79oM point mutation, TME and osi-
mertinib resistance mechanism. Prospective clinical tri-
als evaluating STAT3 inhibitors with a subsequent
inhibition of IL4 secretion and thus blocking M2 macro-
phages polarization are welcomed.

Check for
updates
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EGFR EXON 20
SNV
NC AC
aa 762 ¢2207TT>C pM766T
€2300C>T p.AT6TV
€2303G>A p.S768N
¢2303G>T p.S7681
¢2305G>A p.V769M
¢2305G>T p.V760L
€2306T>C p.V769A
c2308G>A p.D770N
¢2316C>T pPI72=
¢2318A>C pH773P
c23184>G pHITR
€2318A>T pHITAL
¢2320G>A p.V774M
€2320G>T p.N774L
¢2326C>A pR7768
€2326C>T pR776C
c2327G>A pRIT6H
¢2330T>A pL777Q
€2334G>T pL778=
€2335G>A p.G7798
€2335G>T p.G779C
2336G>A p.G779D
¢2339T>C pI780T
€2339T>G p.17808
€2342G>T p.CT8IF
¢2348C>T p.T7831
¢2350T>C p.S784P
¢2351C>T p.ST84F
€2353A>C p.T785P
€2354C>T p.T78511
€2356G>A p.V786M
¢2359C>A p.Q787K
¢2360A>G p.QISTR
¢2369C>T p.T790M
¢2374C>G pL792V
¢2374C>T pL792F
c2375T>A pL792H
¢2375T>C pL792P
¢2375T>G pL792R
€2380C>T p.P7948
c2384T>G pF795C
¢2386G>A p.G796S
€2386G>C p.GT96R
€2387G>A p.G796D
€2387G>C p.G796A
c2389T>A p.C7978
c2389T>G p.C797G
€2390G>A p.C797Y
¢2390G>C p.C7978
€2392C>G pL798V
¢2392C>T pL79SF
c2393T>A pL798H
¢2398G>A p.DSOON
€24024>G p.YS01C
c2404G>A p.V8021
c2404G>T p.VSO2F
€2405T>C p.VS02A
c2410G>A p.ES04K
c2416A>G p.KSO06E
c.2419G>A p.DSOIN
€2428G>A p.G810$
c2429G>A p.G810D
€2429G>C p.G810A
€2432C>T p.SSIIF
c2441T>C pL814P
c2445C>T pL815=
2477 p.N826S
aa 829 €2485G>A pES29K

Figure 1. In the figure were reported the complete list of EGFR
exon 20 point mutations (COSMIC, last access 07/26/2022).
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