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Abstract: Non-small cell lung cancer (NSCLC) is one of the most efficient models for
precision medicine in oncology. The most appropriate therapeutic for the patient is chosen
according to the molecular characteristics of the tumor, schematically distributed between
immunogenicity and oncogenic addiction. For this last concept, advanced NSCLC with
epidermal growth factor receptor (EGFR) mutation is one of the most illustrative models.
EGFR-tyrosine kinase inhibitors (TKIs) are the therapeutic backbone for this type of tumor.
The recent development of a third-generation TKI, osimertinib, has been a new step forward
in the treatment of NSCLC patients. In this article, we first review the clinical development
of osimertinib and highlight its efficacy results. We then present the most frequent tumor
escape mechanisms when osimertinib is prescribed in first line: off-target (MET amplifica-
tion, HER2 amplification, BRAF mutation, gene fusions, histologic transformation) and on-
target mechanisms (EGFR mutation). Finally, we discuss subsequent biomarker-driven
treatment strategies.
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Introduction

Over the past 20 years, therapeutic innovation in oncology, i.e. targeted therapies or
immune checkpoint inhibitors, has literally exploded. Overall, the discovery of new
anticancer drugs was prompted in part by the identification of predictive biomar-
kers, but also fostered by innovative designs for early-phase clinical trials.
Consequently, international patient management guidelines evolve regularly to
adapt to the use of new targets and new drugs.' In particular, the development
of EGFR inhibitors has played a major role in the evolution of targeted therapeutic
approaches.* Most EGFR-mutated NSCLC patients respond to first- and second-
generation EGFR TKIs, but they develop resistance after an average of 1 year.” The
“gatekeeper” EGFR T790M mutation is the most commonly acquired resistance
mechanism in these tumors and is described in 50-60% of patients at progression.°
Third-generation TKIs have been developed to target mutant EGFR harboring this
T790M mutation. Osimertinib (AZD9291) is one of these. It is an oral, irreversible
EGFR tyrosine kinase inhibitor that is selective for EGFR tyrosine kinase inhibitor—

7,8

sensitizing mutations and the T790M resistance mutation. Its clinical
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development was initially performed in T790M patients
treated in a second-line setting in the AURA clinical trials,
subsequently being developed in a front-line setting.

The AURA Program

The AURA program, encompassing large Phase I and II
trials, fulfilled the criteria for a faster drug development
process in oncology.” The study design was qualified as
adaptive and sequential. Patients were eligible if they had
EGFR-mutated NSCLC, progressing after an EGFR-TKI
and expressing the T790M mutation in most cases. Initially,
patients were enrolled in a typical phase I schedule with
starting doses at 20 mg, doubling in increments to 240 mg.
Overall, 31 patients were treated, 6 patients at each dose level
of 20 mg, 40 mg, 80 mg, 160 mg, and 7 patients at 240 mg.
The protocol anticipated expansion cohorts in each subgroup
in case of objective response. Consequently, the 5 initial
cohorts were expanded for a total of 222 patients. The
EGFR T790M mutation was detected by tumor tissue biopsy
in 62% (138/222) of those patients. It was not detected, or
unknown, in 62 patients (28%) and 22 patients (10%),
respectively. The ORR was 61% for patients with EGFR
T790M with a very high rate of disease control (95%) and
a median PFS of 9.6 months (Table 1). The absence of the
T790M mutation led to a low ORR, 21% with a Disease
Control Rate (DCR) of 61% and a median PFS of 2.8
months. Based on these data, the Phase II extension of the
AURA study screened 401 patients with EGFR-mutated
NSCLC progressing after first- or second-generation EGFR-
TKIs.'® From 327 tissue samples, 207 were positive for the
T790M mutation and finally 201 patients received osimerti-
nib at the recommended dose of 80 mg. Efficacy results were
closed to the phase I data with an ORR of 62%, with no
difference between second and third-line or more (62% and
61%), and a DCR of 90%. The median PFS was 12.3 months.
Though ORRs were closed between patients with exon 19
deletion and L858R (64% and 57%), the median PFS
appeared to be a little better in the first subgroup, 12.5 versus
9.6 months. The AURA 2 is a multicenter Phase 2 study
involving the same eligibility criteria as the former study:
472 patients were screened, and 210 received osimertinib.'!
The ORR was 70% for the population evaluable for response
(n=199). Patients with tumors co-occurring with EGFR exon
19 deletion have a higher objective response rate than those
with EGFR L858R mutation, 77% versus 59%. The median
PFS was 9.9 months and the median duration of response was
11.4 months. Prescription of osimertinib, in second and later-
line settings did not impact the ORR (73% and 69%). A long-

Table | The AURA Program: Efficacy Results of Osimertinib in
EGFR-Mutated NSCLC

AURA Phase I/ | AURA Phase 2 | AURA
2’ Extension'® 2!
All patients
T790M | T790M | T790M Pos T790M
Neg Pos Pos
n 62 138 201 210
ORR (%) 21 6l 62 70
PFS (month) | 2.8 9.6 12.3 9.9
OS (month) | - - 243 283
Patients with EGFR Dell9 + T790M
n 77 27 140 137
ORR (%) 51 30 64 77
PFS (month) | — - 12.5 10.9
OS (month) - - 29.1 (pooled analysis)
Patients with EGFR L858R + T790M
n 42 19 49 66
ORR (%) 57 I 57 59
PFS (month) | — - 9.6 8.5
OS (month) | - - 21.4 (pooled analysis)

term follow-up was reported for both studies giving a median
OS of 24.3 months for the AURA extension and 28.3 months
for AURA 2."% In the pooled analysis of the two studies, the
median OS was clearly higher in patients with exon 19
deletion compared to L858R mutation, 29.1 and 21.4
months, respectively.12 The same pooled data also confirmed
the strong and sustained efficacy of osimertinib in brain
metastases.”> A total of 128 patients were included with
Central Nervous Lesions (CNS), 78 non measurable and 50
measurable. The CNS ORR was 54% (27/50) with a DCR of
92%. Osimertinib efficacy was also observed in the subgroup
of patients with leptomeningeal metastases as demonstrated
in the BLOOM study and in a pooled analysis of the AURA
studies. The AURA program was finalized by a randomized
Phase 3 study, AURA3, comparing osimertinib to platinum +
pemetrexed in 419 patients with FGFR-mutated NSCLC,
progressing after EGFR-TKI and expressing the T790M
mutation.'* Efficacy parameters were in favor of the oral
drug for ORR (71 versus 31%), and median PFS [10.1 vs.
4.4 months (HR 0.30; 95% CI, 0.23 to 0.41)], except for
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Table 2 Randomized Phase 3 Studies with Osimertinib in EGFR-Mutated NSCLC

AURA 3 EGFR T790M NSCLC'*

FLAURA Untreated EGFR-Mutated NSCLC'""'8

All patients
Osimertinib PLATINUM-pemetrexed Osimertinib Gefitinib/erlotinib
n 279 140 223 210
ORR (%) 71 31 80 76
PFS (month) 8.5 42 18.9 10.2
HR PFS 95% CI 0.30 (0.23-0.41) HR PFS 95% CI 0.46 (0.37-0.57)
OS (month) 26.8 225 386 31.8

HR OS 95% CI 0.87 (0.61-1.12)

HR OS 95% Cl 0.80 (0.64-1.00)

Patients with cerebral metastasis

n 75 41 6l 67
CNS ORR (%) 40 17 66 43
PFS (month) 85 4.2 NR#** 13.9%*

PFS HR 95% Cl 0.32 (0.21-0.49)

PFS CNS HR 95% CI 0.48 (0.26-0.86)

OS (month) - -

OS HR 95% CI 1.19 (0.79-1.83)

OS HR 95% CI 0.83 (0.53—-1.30)

Patients with EGFR Dell9

n 68 62

158 155

PFS HR 95% CI 0.34 (0.24-0.46)

0.43 (0.32-0.56)

OS HR 95% CI -

0.68 (0.51-0.90)

Patients with EGFR L858R

n 30 32 97 90
PFS HR 95% CI 0.46 (0.30-0.71) 051 (0.36-0.71)
OS HR 95% ClI - 100 (0.71-1.40)

Note: **CNS PFS.
Abbreviation: CNS, central nervous system.

median OS [26.8 versus 22.5 months (HR 0.87; 95% CI:
0.67-1.12)] (Table 2).

The FLAURA Study

Although it has been demonstrated that it could be
acquired through deamination of 5-methylcytosine
induced by TKIs,'> the EGFR T790M resistance muta-
tion is thought to be originally under-represented as
a minority clone and grows in 60% of cases under first-
or second-generation EGFR-TKI.'® Based on this ratio-
nale of a pre-existing T790M clone in non-TKI-exposed
osimertinib was

tumors, compared to gefitinib or

erlotinib in non-pretreated EGFR-mutated advanced
NSCLC.'""'® The FLAURA study is an international
randomized phase 3 study enrolling 62% of patients
from Asia and 38% from the rest of world. The median
PFS was 18.9 months in the osimertinib arm and 10.2
months in the standard arm with gefitinib or erlotinib
[HR95% CI 0.46 (0.37-0.57)] (Table 2). The 8-month
PFS advantage in favor of osimertinib could be translated
for OS, 38.6 months versus 31.8 months with first-
generation EGFR TKI [HR95% CI 0.799 (0.641-0.997)].
No difference was seen for the Asian population [HR95%
CI 0.995 (0.752-0.1.319)], contrary to the non-Asian
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population [HR95% CI 0.542 (0.378-0.772)]. In the osi-
mertinib arm, 47% of patients received first subsequent
(second line) anticancer treatment. In the first-generation
EGFR TKI arm, 65% of patients were treated at progres-
sion with a subsequent therapy, of which 47% with
osimertinib (corresponding to 31% of all patients rando-
mized in this standard arm).

Overall, osimertinib could be considered as the best choice
in light of all these relevant parameters according to
FLAURA. This is reinforced by the drug’s very good safety
profile, comparable to first-generation TKI: grade 3—4 rash,
1% versus 7%; grade 3—4 diarrhea 2% versus 2%; paronychia
1% versus 1%. The presence of brain metastasis (BM) at
diagnosis is another point to promote the use of osimertinib
first. FLAURA enrolled 61 (22%) patients with BM in the
osimertinib arm.'® There were 67 (24%) in the gefitinib or
erlotinib arm (Table 2). For this population, not stratified at the
inclusion, the median intracranial PFS was not reached with
osimertinib and limited to 13.9 months with first-generation
TKI (HR 0.48, 95% CI: 0.26-0.86). Moreover, the risk of an
exclusive CNS progression at 12 months was 8% with osi-
mertinib and 24% with gefitinib or erlotinib. In all patients
included in the FLAURA study, osimertinib markedly reduced
CNS progression (6% with osimertinib and 15% with first-
generation TKI). Overall, the median PFS of patients with BM

Table 3 Clinical Trials with Osimertinib

were 15.2 and 9.6 months (HR 0.47, 95% CI: 0.30-0.74) in the
osimertinib and first-generation TKI arms, respectively. The
HR for OS in this small subgroup of 116 patients with BM was
0.83 (0.53-1.30).

The results of the FLAURA study could be also
explored according to the type of EGFR mutation,
L858R and Del19. For the L858R mutation, the magnitude
of the benefit seemed to be less pronounced. The median
PFS was 21.4 months (osimertinib) versus 11.0 months
(gefitinib or erlotinib) in patients with exon 19 deletion
(HR 0.43, 95CI: 0.32-0.56) and 14.5 months versus 9.5
months in patients with exon 21 L858R mutation (HR
0.51, 95CI: 0.36-0.71) (Table 3)."” More striking was the
median OS, largely superior with osimertinib for exon 19
deletion (HR 0.68, 95% CI: 0.51-0.90) in contrast to
L858R mutation (HR 1.00, 95% CI: 0.71-1.40)."® This
subgroup analysis leaves unresolved the issue of the multi-
line strategy for L858R EGFR-mutated advanced NSCLC.

The question of the osimertinib effect was raised in
patients with uncommon EGFR mutations. A multicenter
phase 2 study was conducted with osimertinib in 36
patients with uncommon EGFR mutations.”” The median
PFS was 9.5 months with a PR in seven patients (77.8%)
with L861Q, 10 (52.6%) with G719A/C/D/S/X mutation
and three (37.5%) with S768] mutation. Responses to

Treatment Patient Selection Phase | Line n Trial
Number

A. At progression on osimertinib

Osimertinib + savolitinib MET amp After progression on previous 192 | NCT03778229

osimertinib therapy (SAVANNAH)

Osimertinib + tepotinib MET amp 22 90 NCT03940703
(INSIGHT 2)

Osimertinib + T-DMI HER2 amp or 22 58 NCT03784599

overexpression (TRAEMOS)

Osimertinib + savolitinib MET amp L2 post osimertinib 150 | NCT03944772
(ORCHARD)

Osimertinib + gefitinib EGFR C797X

Osimertinib + necitumumab EGFR amp

B. Front-line combination

Treatment Patient Selection Phase | n Trial Number

Osimertinib + gefitinib EGFR mut 64 NCT03122717

Osimertinib + cisplatin/carboplatin + | EGFR mut, TP53 and RBI 30 NCTO03567642

etoposide alterations

12596 submit your manuseript Cancer Management and Research 2020:12

Dove


http://www.dovepress.com
http://www.dovepress.com

Dove

Denis and Bennouna

EGFR-mutated
advanced
non squamous
NSCLC

Front-line
osimertinib
treatment

Mechanisms of
resistance

amplification

small cell

C797s

new EGFR mutations

others

Figure | The tree structure of main resistance mechanisms to first-line osimertinib in advanced EGFR-mutated NSCLC.

osimertinib in patients with EGFR exon 20 insertion were

only mentioned in clinical case reports.”'*?

Resistance Mechanisms

Despite the clear clinical benefit of osimertinib, most
patients finally escape. Many studies and clinical cases
have reported mechanisms of resistance to osimertinib in
EGFR-mutated patients previously treated with first-
or second-generation TKIs and harboring the resistance
EGFR T790M mutation. A variety of molecular alterations
explaining the relapse of these patients have been
described in this setting.**** Many on-target EGFR muta-
tions have been described. The most common being EGFR
C797S,>%*® though many other EGFR mutations have
been reported.’’*° Off-target mechanisms of resistance
have also been described, including mutation,®>’ gene

1932 and gene fusion.*** Finally, histologic

amplification
and phenotypic transformation from NSCLC to Small Cell
Lung Cancer (SCLC) has also been described.

These different alterations have been described in
research articles and collected in several recent
reviews.>>*® Some have also been identified when osimer-
tinib is administered as a first-line treatment, and they will

be described in greater detail below (Figure 1).

Resistance to Front-Line

Osimertinib
With practice changing and approval of osimertinib for
front-line treatment, the identification of mechanisms of

resistance in this setting is important, both to select the
best therapeutic option in subsequent lines of treatment, or
in combination with osimertinib, to prevent the appearance
of these resistance mechanisms.

MET Amplification

The first indication of MET amplification came from the
analysis of circulating tumor DNA (ctDNA) in patients
enrolled in the FLAURA trial. Of the 279 patients in the
osimertinib arm, plasma was collected at progression in
91 patients who tested positive in plasma at baseline for
the activating EGFR mutation.®” ctDNA was analyzed by
next-generation sequencing (NGS, Guardant Health;
Guardant360 73 gene panel or Omni 500 gene panel).
The most frequent alteration was amplification of the
MET (hepatocyte growth factor (HGF) receptor) gene
(15% of cases). Since plasma-based techniques are
assumed to have a lower sensitivity than tissue-based
techniques to assess copy number changes, this alteration
might be even more frequent. Indeed, in a very recent
report, MET amplification was found to occur in 66% (n
= 6/9) of first-line osimertinib-treated patients.*®
Analyses of larger series of patients are required to
achieve a more precise indication of the frequency of
this alteration. This is the primary endpoint of the
ongoing MELROSE trial *°

MET is expressed on the epithelial cells of numerous
organs where it is involved in regulation of angiogenesis,
cell survival, invasion, and proliferation. Binding of the
ligand HGF to its receptor activates the MET tyrosine
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kinase, leading to the initiation of a cascade of downstream
signals including activation of the Ras/Raf/MEK/ERK and
PI3K/Akt pathways.** Activating MET mutations have been
reported in a variety of tumors.*'** MET amplification has
been described at baseline in patients with NSCLC, and also
proposed as one of the off-target mechanisms of resistance
to first- and second-generation EGFR TKIs.®***°

MET is an interesting target as several inhibitors have
been described and are being studied in clinical trials (Table
3). The SAVANNAH trial is currently enrolling patients that
have been treated with osimertinib and presenting a MET
amplification (as determined by FISH and/or NGS) or
a MET overexpression (IHC). MET-amplified patients can
also be enrolled in one cohort of the ORCHARD trial. In
both cases, patients are treated with a combination of osi-
mertinib and savolitinib (AZD6094, HMPL-504, volitinib),
a potent and highly selective small-molecule inhibitor of
MET tyrosine kinase.***’ An interesting positive signal
recently came from the expansion cohorts of the Phase 1b
TATTON study.*® Adult patients with locally advanced or
metastatic, MET-amplified, EGFR  mutation-positive
NSCLC who had progressed on EGFR TKIs were enrolled.
There were 138 patients in expansion cohort B (osimertinib
80 mg and savolitinib 600 or 300 mg daily). Objective
partial responses were observed in 66 (48%; 95% CI
39-56) patients. In cohort Bl (patients previously treated
with a third-generation EGFR TKI) the response rate was
30% (20-43; 21/69 patients).*®

Tepotinib, another highly selective, type Ib and orally
administered MET inhibitor*’ is also being investigated in
combination with osimertinib in EGFR-mutated, MET-
amplified, locally advanced or metastatic NSCLC that
has acquired resistance to prior EGFR TKI in the
INSIGHT 2 study (NCT03940703) (Table 3).

EGFR Mutations

Acquired EGFR mutations have also been described in the
FLAURA trial. In the osimertinib arm, there was no evi-
dence of acquired EGFR T790M, but the EGFR C797S
mutation was detected in the plasma of 6 patients (6/91;
7%).2” In their analysis of resistance mechanisms to osi-
mertinib in a French multicentric retrospective study,
Mehlman et al described the existence of a C797S muta-
tion in 2 out of the 3 patients treated in first line.>°

The C797S mutation was initially described in EGFR
T790M patients progressing on osimertinib.>> The substi-
tution of the cysteine on which osimertinib covalently
binds to the ATP-binding site of mutant EGFR’ explains

its loss of efficacy in this case. When used in EGFR
T790M patients, the efficacy of 1st or 2nd generation
EGFR TKI is very limited, due to this resistance mutation.

When osimertinib is used front-line, the C797S muta-
tion appears in the absence of T790M. Cell lines expres-
sing exon 19 deletion and a C797S mutation have been
developed.”® These cells were resistant to WZ4002,
another third-generation EGFR TKI, but sensitive to gefi-
tinib and, to a lesser extent, to afatinib. These in vitro data
support the notion that patients with a C797S mutation
acquired during front-line osimertinib treatment may
respond to first-generation TKIs. The combination of osi-
mertinib and gefitinib in such patients is being investigated
in one cohort of the ORCHARD trial (Table 3). Similar
results were described with erlotinib and afatinib in mice
models.”’
described in patients progressing on osimertinib.
Similarly to what has been described for the C797S muta-
tion, some of these mutations have been found to respond
to EGFR TKI in cellular models.>

In vitro, combination of first-line osimertinib and erlo-

Many other EGFR mutations have been

tinib prevented the emergence of secondary EGFR
mutations.’’ The objective response rate of osimertinib in
in EGFR
advanced EGFR mutant lung cancer is being investigated
in the NCT03122717 phase 1/2 trial (Table 3).

Besides these two most common alterations, a number

combination with gefitinib inhibitor-naive

of other acquired modifications have been detected in the
FLAURA trial.

HER2 Amplification
Alterations of the human epidermal growth factor receptor
2 (HER?2) gene, a member of the ERBB family of tyrosine
kinase receptors, have been described in small subsets of
NSCLC patients. These alterations were initially identified
as oncogenic drivers. HER2 gene amplification accounts
for 1-3% of untreated NSCLC tumors,>**>* and mutations
(mainly located on exon 20), represent 2—4% of cases.”* ¢

Both HER?2 mutation and amplification have now been
described as resistance mechanisms to first-generation
EGFR TKIs. Amplification was detected in 12% of
EGFR TKl-resistant cell lines,”’ and in 13% of NSCLC
patients with acquired resistance to EGFR TKIL® HER2
mutations have been detected in 2% of patients treated
with osimertinib in the FLAURA trial.*’

Trastuzumab, a humanized monoclonal antibody direc-
ted against HER2, is approved for the treatment of breast
and gastric cancer patients. A single-arm phase II study
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evaluated the safety and efficacy of trastuzumab and pacli-
taxel in NSCLC patients expressing HER2 after progres-
sion on EGFR TKI. An objective response rate of 46%
was observed, with a 100% response observed in the 4
patients with an HER2 amplification (more than 10 copies/
nucleus).’® Another phase 2 study evaluated trastuzumab-
emtansine (T-DM1) treatment in NSCLC patients overex-
pressing HER2. Three of 4 responders had HER2 gene
ampliﬁca‘tion.59 Furthermore, in vitro experiments sug-
gested that T-DM1 can overcome HER2-mediated resis-
tance in patients with EGFR-mutated NSCLC.®® The
TRAEMOS trial, a single-arm open-label multi-center
phase II study, is investigating disease control rate after 3
months of treatment with trastuzumab-emtansine/osimerti-
nib combination therapy in patients with advanced EGFR
mutation-positive NSCLC with HER2 bypass track resis-
tance (Table 3).

BRAF Mutation

Acquired BRAF V600E mutations have been described as
resistance mechanism of T790M patients progressing on
osimertinib.®"**> A few cases of BRAF V600E mutation
acquired upon front-line osimertinib have also been
described.*”** Combined treatment using dabrafenib/tra-
metinib/osimertinib showed modest efficacy in EGFR
T790M patients with osimertinib-induced BRAF
V600E.%* Interestingly, however, cell lines that present
a BRAF V600E as a resistance mechanism to osimertinib
showed sensitivity to osimertinib and encorafenib, a BRAF
inhibitor already approved for the treatment, in combination
with binemitinib (MEK inhibitor), of advanced and meta-
static BRAF V600 melanoma.®' To our knowledge, there is
currently no clinical trial underway with the objective of
evaluating the combination of osimertinib + BRAF inhibi-
tor + MEK inhibitor in these patients.

Gene Fusions

Besides gene mutation and amplification, gene rearrange-
ments have been described in EGFR TKI-resistant NSCLC
patients.

In the FLAURA trial, one patient was found to present an
SPTBNI-ALK gene fusion at progression on osimertinib.*’
Offin et al reported two cases of NSCLC patients developing
EML4-ALK rearrangement at progression on osimertinib
after erlotinib-induced T790M mutation. Both patients
received clinical benefit from a combination of osimertinib
and an ALK inhibitor (crizotinib or alectinib).** Similarly,
Schoenfeld et al reported durable responses in two patients

with tumors that acquired ALK fusion that who were treated
with osimertinib and ALK inhibitors (crizotinib, alectinib
and lorlatinib).** The combination of an ALK inhibitor
with osimertinib in such patients warrants further
investigation.

Acquired BRAF rearrangements have also been described
as mechanisms of resistance to osimertinib.** Induction of
BRAF gene fusion in cell lines conferred resistance to growth
inhibition by osimertinib.®> Interestingly, a pan-RAF inhibi-
tor was demonstrated to block growth of all produced cell
lines with mutant EGFR and BRAF fusion.®

RET rearrangements have been described in 1-3% of
NSCLC.**®” KIF5B-RET and CCDC6-RET fusions have
been found in cases of EGFR-mutated NSCLC that had
progressed on first- or second-generation EGFR TKI.®®
CCDCo6-RET fusions have also been detected in 2 out of
41 patients with osimertinib resistance biopsies.*> The
authors treated two patients with EGFR-mutant NSCLC
and RET-mediated resistance with osimertinib and BLU-
667 (pralsetinib). The combination was well-tolerated and
led to rapid radiographic response in both patients. In vitro
experiments demonstrated that this osimertinib/BLU-667
combination was effective both in the presence and in the

absence of T790M.

Histologic Transformation

Finally, besides altered drug target and bypass track activa-
tion, morphological alterations have been described at pro-
gression in EGFR TKI treatment. Histologic transformation
of NSCLC into SCLC has been reported many times, both
in the case of treatment with a first-generation inhibitor® and
with osimertinib.®*%7° In this case, the therapeutic strategy
consists in using the reference treatments for SCLC. This
transformation appears to be more frequent in NSCLC
presenting, at diagnosis, an alteration of the 7P53 and
RB1 genes. It is therefore tempting to prevent transforma-
tion to SCLC by a combination of osimertinib, platinum
(cisplatin or carboplatin) and etoposide in patients with
EGFR/TP53/RBI alterations. The NCT03567642 phase 1
trial is intended to determine the safety and toxicity profile
of this treatment combination in metastatic EGFR mutant
lung cancers with concurrent RB/ and TP53 alterations. In
a systematic analysis of resistance mechanisms to first-line
in EGFR mutant
Schoenfeld et al identified histologic transformation in
15% of cases (9/62 patients), both in the first-line setting
and in the later-line setting.®* They described three cases of

osimertinib lung cancer patients,

small cell transformation and one case of pleiomorphic
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transformation. But the most frequent transformation they

reported was squamous cell transformation (five cases).®*

Varying treatment strategies were used and outcomes were

mixed with limited follow-up.

Conclusions
Other molecular alterations have been described in small sub-

sets of patients progressing on osimertinib.*>"** Systematic

analysis of tissue biopsies taken at progression will likely lead

to the identification of additional mechanisms of resistance.*’

The use of tissue biopsies is essential in this setting since

plasma genotyping cannot identify histological transformation

and gene amplification is more difficult to demonstrate due to

the background of normal genomic DNA. Recent work has

shown the benefit of combining a first-generation EGFR inhi-

bitor with platinum-based chemotherapy

1.72 . .
172 6r with an angio-

genesis inhibitor.”* Similar approaches combining osimertinib
with chemotherapy (FLAURA2; NCT04035486) or bevaci-
zumab (ECOG5182; NCT04181060) are being evaluated in
Phase III randomized clinical trials. The analysis of resistance

mechanisms in these settings will be of great interest.

Optimization of the first line of treatment and identification

of resistance mechanisms to guide subsequent treatments will

ultimately improve patient survival.
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