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B Figure 1 Initial Thoracic Computed Tomography. A 27mm nodule in the
lower left lobe suggestive of the primary lesion [psiateral plewral thickering with
moderate plewral effusion and bilataral lung metastasis

Figure 1 Initial Thoracic Computed Tomography
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TABLE 1 Oncological outcomes of flrst and second-generation TKI'S studies In
the firsi-line setting compared with chemotherapy.

Chemotherapy Mutation mPFS(m)} ORR (%) OS5 (m)

IPASS [8, 9] Gafitinib Carboplatin / MSP a5vs 63 TFIvs4a7 21EVS 219
Paclitansl HR naa MNSD
P=0.001
First signal Gafitinib Gamcitablna / MSP a0wvs 63 B4afvs  223VS 2290
o] Clzplatin HR 054 arh NSD
P 0.001
NE)-002 [11] Gefitinib Carboplatin / EGFRm [+] 108vs 54 Favs3l ZF7FVS 266
Paclitansl HR 032 MSD
P<0.001
WITOG 2405 Gafitinib Clzplatin EGFRmM[+] ©92vsd83 &2vs3Z wWwBVST3
[12,13] docetaxel HR D48 MSD
P< 0.0001
OPTIMAL Eratinib Carboplatin / EGFRm [+] 13.1vs46 B3vs36 22BVSZ.2
14 15] Gamcitabing HR 18 MNSD
P< 0.0001
EURTAC [16] Eratinib Clz ar carbopla- EGFRm(+) 97wvsh52 53vs15 220VWS 1986
tin docetaxal or HR 037 M50
gamdtablne P 0.0001
Lux-Lung 3 Afatinib Clzplatin / pema-  EGFRm (+] 136vs69 BGvs23 2B2VS28.2
17, 18] trexed HR 047 MSD
P=0.001
Lux-Lung & Afatinlb Clzplatin £ EGFRm [+] 11vs66 G67vs23 23.1vs235
[14] Gemcitablne HR 028 MSD
P 0.0001

Phase 3 triaks with a direct comparison betwean chamotharapy and first or second generation TKF =
N5P=Nuon salected population, N5 D= Nonsignificant difference, PFS= Progmssion free sunvival, 05= Owarall sureival,
ORR= Owemall responss rate.

TABLE 1 Oncological outcomes of first and second-generation TKI'S studies in the first-line setting compared with chemotherapy.

B Figure 2 Initial central nervous system MRI. On the
cramial view; two ocoipital metastatic lesions without surrounding
adema are wsualzed (A) On the coronal view one of the
previously mantioned central occipital lesions with no surrounding
edama. Mo medial-ine daviation was abserved No other lasions

were visualzed (B).

Figure 2 Initial central nervous system MRI
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B Figure 3 Pathology images. Wel-diferentiated lung adenocarcinoma with a lepidic
growing pattern. {A) Neoplastic calls fne the alveolar septa showing moderate cyfologic
atypia. (B).

Figure 3 Pathology images
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TABLE 2 PFS & OS depending on initial therapy in EGFR mutated NSLC (mos)


https://www.cancernetwork.com/sites/default/files/0120cqFig3.png
https://www.cancernetwork.com/sites/default/files/0120cqTable2.png
https://www.cancernetwork.com/

B Figure 4 Evaluation of response. Thoracic
Computed Tomography After three months a CT scan
was performed and a 68% reducton size in target lesions,
compatible with partial response by RECIST criteria,

Figure 4 Evaluation of response. Thoracic Computed Tomography

B Figure 5 Evaluation of response. Central
nervous system MRL On the cranial view and (A)
Coronal view itis wsualized a complete response of
metastafic SNC lesions (B).

Figure 5 Evaluation of response. Central nervous system MRI

THE CASE

A 40-year-old woman presented with a productive cough and shortness of breath that limited her regular
activities. Her past medical history was relevant for hypertension since 2016; it is well controlled and
treated with enalapril 5 mg twice daily. She also revealed a past wood smoke exposure of 2 hours per day
for 10 years during her childhood.

A chest computed tomography (CT) scan was performed which showed a 30-mm lung nodule in the lower
left lobe and mediastinal and ipsilateral pleural thickening with moderate pleural effusion and several
bilateral lung metastases. The patient underwent a CT-guided lung biopsy. The pathology evaluation
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revealed a well-differentiated lepidic lung adenocarcinoma (positive for cytokeratin 7, thyroid transcription
factor 1, and napsin A). Brain magnetic resonance imaging with contrast revealed the presence of 2
occipital metastatic lesions without surrounding edema. She denied headaches, nausea, vomiting, visual
alterations or focalization symptoms.

A mutational profile was performed and was positive for the presence of an epithelial growth factor
receptor (EGFR) mutation (exon 19 deletion).

Based on the most recent data, which of the following would be the best initial therapy for this
patient?

A. First-generation EGFR tyrosine kinase inhibitor (TKI; erlotinib or gefitinib)
B. Dacomitinib

C. Osimertinib

D. Combination therapy with gefitinib and platinum-based chemotherapy

E. Combination therapy with erlotinib and ramucirumab

CORRECT ANSWER: C. Osimertinib

Discussion

Lung cancer remains the most common malignancy (11.6% of all cases) and the leading cause of cancer
deaths worldwide (18.4%)." Non—small cell lung cancer (NSCLC) accounts for approximately 80% to 90%
of lung cancer cases, and adenocarcinoma has become the most predominant histotype (45%-55%).2
The discovery of activating mutations in the EGFR gene led to the development of TKls and resulted in a
paradigm shift in the treatment strategy. The EGFR gene comprises 28 exons, but activating and
sensitizing mutations occur in exons 18 through 21, which encode the site for adenosine triphosphate
binding within the tyrosine kinase (TK) domain. Somatic activating mutations in the TK domain of EGFR
act as oncogenic drivers leading to ligand-independent activation of receptor downstream signaling,
favoring cell proliferation, survival, and cell migration.3

EGFR oncogenic mutations were found in 32.4% of cases of NSCLC from the worldwide population.*
Nonetheless, many studies have demonstrated marked variations in prevalence depending on ethnic
races. EGFR mutations were reported in approximately 10% to 15% of the Caucasian population and
nearly 50% of Asian patients with advanced NSCLC.®

Three generations of TKls are approved for frontline treatment in this group of patients based on multiple
studies which demonstrated considerable superiority in progression-free survival (PFS) and overall
response rate (ORR) with a decrease in the toxicity profile compared with chemotherapy. Answers A and


https://www.cancernetwork.com/

B referred to first and second-generation TKls that have demonstrated a favorable PFS and an important
ORR in numerous phase lll trials compared with the historic standard of care (SoC)—chemotherapy
(Table).8-'® Furthermore, these TKIs were associated with lower rates of adverse events (AEs) and better
symptom control. Despite a remarkably high ORR of approximately 60% to 75% to such treatments, all
patients will develop secondary resistance, with average median PFS ranging from 9 to 15 months.
Additionally, none of the first-generation TKls have proved an overall survival (OS) benefit, so answer A
is not the best answer with the available information.

Particularly focusing on answer B, second-generation TKls (afatinib and dacomitinib) have also
demonstrated a PFS advantage compared with chemotherapy and first-generation TKis in the first-line
setting (Figure).'820-23 These drugs are irreversible inhibitors forming covalent bonds with the kinase
domains of EGFR and other human epidermal growth factor receptor family receptors. The first head-to-
head comparison between 2 TKls was conducted in the LUX-Lung 7 trial, a phase IIB study, in first-line
advanced EGFR-mutated patients (Del19 or L858R only), that assessed afatinib versus gefitinib. The
primary outcome was median PFS, so the study did not have enough power to demonstrate an overall
survival difference. Approximately 15% of patients in both arms had controlled brain metastasis before
randomization. The median PFS was marginally better in the afatinib arm, 11.0 versus 10.9 months
(hazard ratio [HR], 0.73; 95% Cl, 0.57-0.95; P = .017), but it was not clinically meaningful.>* Even though
the ORR was higher in the afatinib arm (70% vs 56%; P = .0083), differences in median OS for both arms
were not significant, 27.9 months in the afatinib arm versus 24.5 months in the gefitinib arm.?® Grade 3 to
4 AEs were more common with afatinib than gefitinib, especially rash or acne (9% vs 3%) and diarrhea
(13% vs 1%), respectively. Also, a higher rate of serious AEs occurred (11% vs 4%) in the afatinib arm.?*
One of the greatest drawbacks of this study was the marginal benefit in PFS at the cost of increased
toxicity, so in general, afatinib is not considered a better option compared with a first-generation EGFR-
TKI.

Another head-to-head comparison was the ARCHER 1050 study. This phase lll trial performed in Asia
and some countries in Europe compared dacomitinib with gefitinib in EGFR-mutated naive patients with
advanced NSCLC. Results demonstrated a PFS benefit of 14.7 months versus 9.2 months (HR, 0.59;
95% Cl, 0.47-0.74; P <.0001) favoring dacomitinib, but a nonsignificant difference in ORR of 75% versus
72% (P = .4234), respectively.?® An update at 31.3 months follow-up reported a median OS of 34.1
months versus 26.8 months (HR, 0.76; 95% CI, 0.582-0.993; P = .0438) favoring dacomitinib.20 At the
European Society of Medical Oncology (ESMO) Asia 2019 Congress, OS data were updated with a cutoff
in May 2019 and the differences were maintained over time. Moreover, it is important to highlight that
patients with brain metastases were excluded from the study even if they were adequately treated before
randomization. Consequently, patients included in the ARCHER 1050 study had a better prognosis than
those in the LUX-Lung 7 study. The exclusion of this population may limit the applicability of these results
in real-world practice where brain metastases are common in this population. Brain metastasis as the
main site of progression occurred in 1 patient in the dacomitinib arm while 11 patients were affected in the
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gefitinib arm, suggesting a protective effect in with dacomitinib. Noteworthy, this was not a preplanned
analysis and a small number of patients were involved. Further studies are necessary to establish the
CNS activity of dacomitinib.

Less than 50% of patients in the dacomitinib arm received second-line treatment and chemotherapy was
the most prescribed therapy in less than one-third of patients. Few patients in both arms received
osimertinib, 9.7% in the dacomitinib group and 11.1% in the gefitinib group. Median OS was 36.7 months
in the group of patients who received dacomitinib followed by osimertinib, the ideal sequence in patients
who started with a second-generation TKI. Thus, the results should be interpreted with caution
considering the low number of patients that underwent the ideal sequence, as AURAS study results do not
represent the real-world practice nowadays. Noteworthy, the percentage of patients who developed an
EGFR T790M mutation was not reported in ARCHER 1050.

On the other hand, tolerability is essential for any treatment, and dacomitinib was often associated with
significantly more toxic AEs than gefitinib. Grade 3 to 4 AEs were 53% with dacomitinib versus 32% with
gefitinib; AES of note with dacomitinib were dermatitis acneiform (14%), diarrhea (8%) and paronychia
(7%). Serious AEs were twice as high with dacomitinib compared with gefitinib (9% vs 4%) and 2
treatment-related deaths occurred in the dacomitinib group. Dose reductions (66% vs 38%), temporary
discontinuations (78% vs 54%) and permanent discontinuations (10% vs 7%) were more common with
dacomitinib than gefitinib, respectively. Finally, among the 66% of patients given dacomitinib who needed
a dose reduction, almost 30% of them received the lowest permitted dose of 15 mg per day.26
Surprisingly, results from a subanalysis presented at the ESMO Asia Congress 2019, revealed that the
best OS outcomes occurred in the populations who received the lowest doses. The exclusion of patients
with CNS disease, limited access to second-line treatment in more than a half of the patients, and
remarkable toxicity and low tolerability with the initial dose does not support dacomitinib to be the best
available option. Thus, answer B is not the best considering the CNS affection in our clinical case.

Some physicians have argued the benefit of combination strategies, answers D and E. First-generation
TKils (gefitinib with pemetrexed-based chemotherapy and erlotinib with an antiangiogenic) represent the
most robust available information of combination treatments in the first-line setting. In a preclinical study,
simultaneous treatment with gefitinib and pemetrexed favored cell growth inhibition, death, and prevented
the appearance of resistance mediated by the EGFR T790M mutation.?” Moreover, it appears that
combination therapy prevents epithelial-to-mesenchymal transition, suggesting a positive synergistic
effect on the tumor’s microenvironment. In another study, thymidylate synthase levels were decreased
with the use of an oral TKI, which may enhance pemetrexed efficacy.?®

NEJO09 was an Asian, open-label, phase Il trial, that evaluated the efficacy of gefitinib, carboplatin, and
pemetrexed (GCP) for up to 6 cycles followed by pemetrexed and gefitinib maintenance versus gefitinib

alone in 345 patients harboring EGFR-activating mutations (del19, L858R, and uncommon mutations). A
total of 25% of patients with asymptomatic brain metastases were included in this analysis. Median PFS,
progression-free survival following initiation of second-line therapy (PFS2), and OS were analyzed as
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primary end points according to a hierarchical sequential testing method. Median PFS was superior in the
combination arm, with an absolute benefit of 9 months (20.9 vs 11.9 months) (HR, 0.493; 95% CI: 18.0,
24.2; P <.001). The ORR rate was significantly higher in the combination group (84% vs 67%; P <.001)
with complete responses of 4%. PFS2 showed a nonsignificant difference (20.9 vs 18.0 months; HR,
0.81; P =.092). Even though median OS was much longer in the combination arm (52.2 vs 38.8 months;
HR, 0.722; P = .021), the study was not sufficiently powered to test these differences. In general, this
combination strategy was much more toxic than gefitinib alone. The rate of grade 3 to 4 AEs with the
combination was more than double that with gefitinib (65% versus 31%) and one death was reported
associated with combination treatment.29 Osimertinib was received as a second-line treatment in 19% of
the patients in the overall population, 23% in the gefitinib arm and 22% in the combination arm. The long-
term quality of life analyses was not different, even after 36 months of follow-up.3°

An Indian phase Il study evaluated the same combination (GCP vs gefitinib alone) in patients with
advanced NSCLC harboring an EGFR-sensitizing mutation (Del19, L858R, and exon 18 mutations).
Chemotherapy in the combination arm was administered for 4 cycles followed by maintenance
pemetrexed and gefitinib until progression. A total of 18% of patients had brain metastases and 21% had
a performance status of 2. The radiologic response rate was superior in the combination group (75% vs
63%) (P = .01), almost reaching 3% of complete responses. The estimated median PFS and PFS2 were
doubled in the combination therapy arm, 16 months versus 8 months (HR, 0.51; 95% CI, 0.30 to 0.66; P
<0.001) and 23 months versus 14 months (HR, 0.69; 95% CI, 0.53 to 0.92; P <.001), respectively. Also,
median OS was not reached in the combination group, it was estimated to be significantly longer
compared with gefitinib monotherapy (17 months; HR, 0.45; 95% CI, 0.31 to 0.65; P <.001). Additionally,
the rate of grade 3 or higher AEs was 75% versus 49% in the combination arm and gefitinib arm,
respectively, and serious adverse events occurred in 50.6% versus 25.3% (P <.001).31 Quality of life
reports are not presented in this publication and will be reported in the future.

The combination strategy with gefitinib and chemotherapy emerged as an interesting frontline strategy
based on the PFS and OS outcomes that consistently demonstrated a delay in the appearance of
secondary resistance. However, these findings need to be explored in a future confirmatory analysis. A
considerable limitation of these studies is that the strongest evidence comes from specific populations,
Asians and Indians, respectively. In the case of the Indian study, the evidence came from a single
institution, so extrapolation of this benefit to other races is not be advised. Until now, we did not have a
clear OS benefit with the combination strategy of chemotherapy and a TKI. Premature results need to be
confirmed from the Indian study with a longer follow-up. Additionally, the NEJOQ9 study is a negative trial
for OS based on its hierarchical design. Moreover, the Indian study showed a median PFS and OS inferior
to that of historical records in previous trials with gefitinib monotherapy in first-line setting. The study
investigators justify these results with the inclusion of patients with more aggressive disease, including
18% of patients with brain metastases and 21% of patients with a performance status of 2. A higher
toxicity profile must be assumed with a combination strategy. The rate of grade 3 or higher AEs was
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higher in the combination arm, especially hematologic toxicities. More multicentric clinical trials are
needed to clarify the role of combination therapy with chemotherapy and a TKI, so answer D cannot be
considered as the correct answer with the available information.

Preclinical studies have demonstrated increased signal transducer and activator of transcription 3
(STAT3) mediated by interleukin-6 in NSCLC with both activating-EGFR and T790M mutations. STAT3
has been correlated with an upregulation of VEGF expression by an independent way of the mitogen-
activated protein kinase and AKT pathway.3? Thus, there is good rationale to try a combination therapy in
EGFR-mutated NSCLC with an antiangiogenic. A European phase |l study (BELIEF) reported a median
PFS in the whole cohort of 13.2 months with the combination of erlotinib and bevacizumab (E+B) at a 15
mg/kg dose. The study met its end point only in the pretreatment T790M mutation-positive population,
with a median PFS of 16 months compared with 10.5 months in the T790M-negative patients (HR, 0.52;
95% Cl, 0.30-0.88; P = .016). Patients with CNS metastases were not allowed in the study.33

The first phase Il trial to evaluate the combination of erlotinib with bevacizumab compared with erlotinib
monotherapy was NEJ026, a Japanese, open-label trial in patients with EGFR-mutations (del 19 and
L858R). The median PFS benefit in the first interim analysis (16.9 vs 13.3 months; HR, 0.605; 95% Cl,
0.417- 0.877]; P = .016) favored the combination arm. The ORR was not different between strategies
(72% vs 66%; P = .31). Noteworthy, 88% and 46% of grade 3 or higher AEs occurred in the combination
and monotherapy groups, respectively.?’

The RELAY study is a worldwide, phase Il trial designed to explore the combination of erlotinib and
ramucirumab versus erlotinib alone in the EGFR-mutated (del19 or L858R) population. Patients with brain
metastases were excluded from the study. Median PFS was considerably higher in the combination group
compared with erlotinib alone, 19.4 months versus 12.4 months (HR 0.59; 95% ClI, 0.46-0.76; P <.0001).
ORR was similar between groups, 76% with ramucirumab plus erlotinib and 75% with erlotinib alone. OS
analysis was immature at data cutoff. More than half of the patients per arm received subsequent
medication. An increase in grade 3 to 4 AEs and serious AEs predominated in the erlotinib and
ramucirumab arm compared with the erlotinib arm (72% vs 54%). The most common grade 3 to 4 AEs in
the combination group were hypertension (24%) and dermatitis acneiform (15%). Serious AEs were more
common in the combination arm compared with erlotinib alone (29% vs 21%) and 1 treatment-related
death occurred in the combination group.??

Considerable toxicity is a major problem with combination therapies and is was common in the 5 studies
previously mentioned. Both combination strategies (chemotherapy and antiangiogenic combinations) are
pendant from a quality of life analysis, which should be considered, based on the approval of other
options with much fewer adverse events. Despite the exciting results in the RELAY study, patients with
brain metastases were excluded and the benefit cannot be extrapolated to the real-world population.
Presence of CNS metastases is an adverse prognostic factor, thus this trial may have been enriched with
patients with a better prognosis. A longer follow-up is needed than in the RELAY study for the combination
of erlotinib and ramucirumab to be considered a standard of treatment. Nevertheless, the improvement in
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terms of PFS, especially for the L858R-mutated population, is noteworthy. This mutation is historically
associated with poorer outcomes compared with the exon 19 deletion. A resistance mechanism after
combination therapy is not well defined, but the number of patients with a T790M mutation after
progression was similar between groups in the RELAY study. More multicentric evidence is necessary,
ideally, to make head-to-head comparisons with a third-generation TKI (eg, osimertinib), which recently
demonstrated an OS benefit compared with a first-generation EGFR-TKI (gefitinib or erlotinib) with an
improvement in the toxicity profile. In conclusion, Answers D and E are not the best options with the
available information.

Osimertinib is a third-generation EGFR-TKI that binds selectively and irreversibly to the tyrosine-kinase
domain (C797 residue), blocking the downstream proliferation signal. Osimertinib inhibits both EGFR-TKI-
sensitizing and T790M resistance mutations and has shown efficacy in patients with CNS metastases.
Osimertinib was approved based on data from the AURAS trial, in the second-line setting after
progression with a first-generation TKI (gefitinib or erlotinib), exclusively in the EGFR-mutated population
with the T790M positive mutation. Median PFS was longer in the osimertinib group compared with the
platinum-based chemotherapy group, 10.1 months versus 4.4 months (HR, 0.30; 95% ClI, 0.23-0.41; P
<.001), with an absolute benefit of 5.7 months.34 Recently, at the ESMO Asia Congress 2019, OS results
did not confirm the PFS benefit seen in the first publication. The median OS in the osimertinib group was
26.8 months compared with 22.5 months in the chemotherapy group (HR, 0.87; 95% CI, 0.67-1.12; P =
.227). The percentage of patients who crossed over to osimertinib as a third-line therapy was 86% of
those randomized to the chemotherapy arm. Meanwhile, 59% of patients in the osimertinib arm received a
third-line therapy; for most of them (65%), chemotherapy was the preferred line.

Subsequently, the FLAURA trial evaluated osimertinib in the first-line setting in patients with EGFR
mutation-positive (exon 19 deletion or L858R) advanced NSCLC. Osimertinib demonstrated a greater
benefit in terms of median PFS compared with a first-generation EGFR-TKI (erlotinib or gefitinib) (18.9 vs
10.2 months; HR, 0.46; 95% CI, 0.37-0.57; P <0.001). This difference was significant independent of other
clinical factors (eg, EGFR mutation, CNS disease, race, or age).35 No significant difference in ORR was
observed but it was numerically higher in the osimertinib arm (80% vs 76%). The median OS was
presented at the ESMO Congress 2019, and the median OS was 38.6 months in the osimertinib group
and 31.8 months in the comparator group (HR, 0.799; 95.05% CI, 0.641-0.997; P = .0462), an absolute
benefit of almost 7 months.?® Moreover, osimertinib was well tolerated, with fewer grade 3 or higher AEs
compared with first-generation EGFR-TKIs (42% vs 47%), the most common being rash, diarrhea, and
dry skin. Rates of drug interruptions, drug reductions, and permanent discontinuation of treatment
because of AEs were very similar between the groups.?3

It is noteworthy that among all the patients who underwent randomization, 31% of patients in FLAURA
study did not receive a second-line treatment in the osimertinib group and 30% in the comparator group,
most of them because of deaths in approximately 22% of patients in both groups. In real-world data
presented at the ESMO Congress 2019, about 25% of patients died without receiving subsequent therapy
after progression with a first- or second-generation EGFR-TKI. These data were supported last year in the
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Flatiron Health electronic health records database, where 22% and 40% of patients died before receiving
a second- or third-line treatment, respectively.3EGFR T790M mutation is the most common mechanism
of acquired resistance for a first- or second-generation EGFR-TKI in 50% of the patients, whereas MET
amplification, human epidermal growth factor receptor 2 amplification, and small cell transformation occur
less frequently.37 As a result, one-third of the patients who started with a first- or second-generation
EGFR-TKI and develop a T790M mutation will be candidates to receive the best drug in this scenario. For
a majority of patients, the first-line option would be the only shot they have in the course of their disease,
supporting the idea to use the best drug as an up-front treatment.

Referring to second-line treatments, 48% of patients in the osimertinib group and 65% in the comparator
group received subsequent therapy. Chemotherapy was the most frequent second-line treatment in the
osimertinib group (68%). Otherwise, osimertinib was administered to 27% of the those who received a
subsequent treatment in the comparator group (65% of patients). Thus, just 17.5% of the total cohort in
the comparator group received osimertinib as a first subsequent therapy.?2 This percentage of osimertinib
crossover in the first subsequent therapy was less than expected, considering the historical one-third of
patients that develop a T790M mutation and receive osimertinib as a second-line treatment. Nevertheless,
the investigators argued a 31% crossover considering the additional number of patients who received
osimertinib as a second subsequent anticancer therapy.

Many questions remain to be solved. One is the biological response of the tumor microenvironment and
clinical behavior (secondary resistance to osimertinib) after first-line osimertinib. Plasma genotyping
analyses have highlighted differences in the frequency and preponderance of resistance mechanisms
depending on the line of osimertinib therapy, underlying the discrepancies in selection pressure and clonal
evolution. Approximately 15% of patients will develop MET amplification as the most common resistance
mechanism for osimertinib in the up-front setting. Meanwhile, C797S mutation is the most common when
osimertinib is followed by a first- or second-generation TKI.37 In a FLAURA post-progression analysis at
the first data cutoff, 26% of patients had second progressions. The median PFS2 was not reached in the
osimertinib arm and it was 20 months in the SoC EGFR-TKI (HR, 0.58; 95% ClI, 0.44-0.78; P = .0004),
suggestive of no aggressive biological change or resistance to subsequent therapies that would lead to
rapid disease progression.38

Brain metastases are a poor prognostic factor in the course of the disease, and it is known to confer a
deterioration in the quality of life. Particularly in EGFR-mutated patients, the CNS is involved in 20% to
25% of patients at the diagnosis of advanced disease.3® However, CNS progression occurs in
approximately 35% to 50% of patients treated with a first- or second-generation EGFR-TKI.*° Data from
preclinical and large-scale studies support the ability of osimertinib to cross the blood-brain barrier and
penetrate CNS.41 In a pooled analysis of data from 2 AURA (extension trial and phase 2 trial) studies the
ORR was 59% in patients with CNS involvement, with a median PFS of 8.2 months versus 12.4 months in
those without brain metastases.*? The AURA 3 study randomized 34.5% of patients with CNS
metastases. In those with CNS involvement, the ORR was 7% and the median PFS was longer among
patients receiving osimertinib than chemotherapy (8.5 vs 4.2 months; HR, 0.32; 95% CI: 0.15-0.69; P =
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.004). Finally, the FLAURA study included 21% of patients with controlled CNS metastases. Among
patients with documented CNS metastases, median PFS was 9.6 months with standard EGFR-TKIs and
15.2 months with osimertinib (HR: 0.47; 95% CI: 0.30-0.74; P <0.001), reflecting good penetration in
patients with CNS affection at diagnosis. A total of 6% of patients without brain metastases at diagnosis
had CNS progression in the osimertinib arm, compared with 15% in the control arm, suggesting a
preventive effect in patients with no CNS involvement at diagnosis.35

In conclusion, there are 2 accepted sequences in the use of osimertinib. Nonetheless, upfront osimertinib
has demonstrated an OS benéefit, but not in the second-line setting. A prespecified subanalysis of OS in
the FLAURA study showed scarce benefit in Asian patients [HR: 1.0 (95% CI: 0.75-1.32)] and L858R
mutation carriers [HR: 1.0 (95% CI: 0.71-1.40)]. Despite this emergent information, these subgroup
analyses were not sufficiently powered to show statistical differences. Nevertheless, it generates an
interesting hypothesis about how to individualize available treatment options in a short future. On the
other hand, the higher expression of commutation drivers could be a theoretical explanation of the
absence of benefit in L858R carriers. Surprisingly, no differences have been reported between these 2
populations with other treatment strategies, like those in the RELAY study.

First-line therapy with osimertinib targeted the total population with EGFR-sensitive or resistant mutations.
Future cost-effectiveness analyses are appropriate. This is especially needed for developing countries,
where up-front treatment with osimertinib for a median of almost 19 months will triple the costs compared
with sequential treatment. Interesting recent data were published from the GioTag study. This
observational study with real-world data analyzed patients with EGFR mutation-positive NSCLC who
received sequential treatment with afatinib and then osimertinib in those with a T790M mutation. The
exploratory median OS was 41.3 months in the entire cohort (n = 203) and 45.7 months in patients with
exon 19 deletion (n = 149). It seems proper to establish with future prospective studies which patients are
going benefit the most with osimertinib as frontline therapy and which patients can be treated with a
sequential strategy of a first- or second- generation TKI followed by osimertinib.

Results reported in the FLAURA study are some of the most relevant from the last decade for patients
with advanced EGFR-mutated NSCLC. The benefit with osimertinib has been observed in a multicenter,
phase Il trial compared with the SoC (a first- or second-line EGFR-TKI), with a positive impact in PFS,
OS, and CNS activity, and less toxicity despite more exposure to the drug. Undoubtedly, the study findings
are practice changing, and it is already approved for first-line treatment in 78 countries worldwide. Special
considerations and individualized recommendations are necessary for low-income or developing
countries, which most of the time have limited access to novel drugs, where social and economic barriers
exist. So, until now and if medication is available, it seems secure to bet for osimertinib as the best first-
line option (Answer C), especially for patients with brain metastases. Real-life data about osimertinib in
the frontline setting is necessary and may reinforce the benefit reported in controlled clinical trials. One
question is for the Asian population and L858R-mutated carriers, which in the subgroup analyses do not
have the same benefit as other populations. These populations must be studied in future trials with
different treatment strategies. A combination of treatments are being tested in many trials. In a first
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analysis of data from the RELAY study, differences in the type of mutation and race were not observed,
and erlotinib and ramucirumab represent a promising strategy. Many unanswered questions about
combination therapy have arisen and will probably guide the future clinical practice in this disease.

Outcome of the Case

The patient started treatment with osimertinib 80 mg per day. After 2 weeks of treatment, a significant
improvement of symptoms was achieved with good treatment tolerability.

At the last follow-up, the patient continues with a good functional status and is tolerating the treatment
properly with a PFS of 17 months.

Financial Disclosure: The authors have no significant financial interest in or other relationship with the
manufacturer of any product or provider of any service mentioned in this article.
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