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Non-small cell lung cancer (NSCLC) represents the 
leading cause of death for cancer (1). In 2004, for the 
first time Lynch et al. demonstrated that a subgroup of 
NSCLC patients (10–15%), harboring somatic mutations 
in the epidermal growth factor receptor (EGFR) gene, 
showed sensitivity and clinical benefit to a novel class of 
drugs targeting the tyrosine kinase domain; the so called 
tyrosine kinase inhibitors (TKIs) (2). After five years, Mok 
et al. showed, in the phase III IPASS trial, the superiority 
of the first generation TKI gefitinib in comparison with 
a standard-of-care regimen (carboplatin-paclitaxel) in 
patients carrying the EGFR mutation (3). The 12-month 
rates of progression-free survival (PFS) were 24.9% with 
gefitinib respect to 6.7% treated with chemotherapy 
with the evidence of a hazard ratio (HR) of 0.48 [95% 
confidence interval (CI): 0.36–0.64; P<0.001) (3). Similar 
results were obtained by Rosell et al. in the European 
EURTAC study, in which erlotinib (first generation TKI) 
showed its superiority respect to standard chemotherapy 
(median PFS was 9.7 versus 5.2 months, respectively; HR 
0.37, 95% CI: 0.25–0.54; P<0.0001) (4). Differently from 
the first generation, the second generation TKIs (afatinib 
and dacomitinib) irreversibly bind the EGFR. In the LUX-
Lung studies 3 and 6, the efficacy of afatinib was analyzed 
respect to standard chemotherapy. In these studies, either 
Asiatic and non-Asiatic patients showed an improvement in 
PFS versus chemotherapy. In the LUX-Lung 3 the median 

PFS was 11.1 versus 6.9 months, respectively (HR 0.58, 
95% CI: 0.43–0.78; P=0.001), while in the LUX-Lung 6 
median PFS was 11.0 versus 5.6 months, respectively (HR 
0.28, 95% CI: 0.20–0.39; P<0.0001) (5,6). In the ARCHER 
1050, dacomitinib was compared with gefitinib showing 
an increase in PFS in the dacomitinib versus the gefitinib 
group (14.7 versus 9.2 months, respectively; HR 0.59, 95% 
CI: 0.47–0.74; P<0.0001) (7). Moreover, median overall 
survival (OS) was significantly longer with dacomitinib than 
with gefitinib being 34.1 versus 26.8 months (HR 0.76, 95% 
CI: 0.582–0.993; P=0.0438) (8). In nearly 50% of cases, 
the acquired resistance to first- or second-generation TKIs 
was represented by the onset of a new EGFR mutation, the 
exon 20 T790M. To overcome this resistance, osimertinib, a 
third generation TKI, was developed. In the AURA3, Mok 
et al. demonstrated the superiority of osimertinib versus 
pemetrexed plus carboplatin or cisplatin in NSCLC patients 
harboring EGFR exon 20 T790M both in patients without 
(median PFS 10.1 versus 4.4 months; HR 0.30, 95% CI: 
0.23–0.41; P<0.001) and with central nervous system (CNS) 
metastasis (median PFS 8.5 versus 4.2 months; HR 0.32, 
95% CI: 0.21–0.49) (9). The FLAURA phase III trial 
randomized untreated EGFR mutated advanced NSCLC 
patients to receive osimertinib or gefitinib/erlotinib. The 
median PFS was 18.9 months in the osimertinib arm versus 
10.2 months in the gefitinib/erlotinib arm (HR 0.46, 95% 
CI: 0.37–0.57; P<0.001) (10).
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In the Journal of Thoracic Disease, Kato et al. (11) report 
a retrospective analysis of 31 patients with T790M-positive 
NSCLC and acquired resistance to initial EGFR-TKIs who 
received osimertinib therapy. As reported by the Authors, 
the identification of T790M-positive NSCLC patients 
in this study was carried out by using the SCORPION 
ARMS probes in Real-Time PCR. Despite this approach 
is considered a well-established method to analyse DNA 
derived from tissue samples, its sensitivity is still limited 
to better define the real T790M positive population 
on circulating tumour DNA (ctDNA). Today, other 
approaches, such as digital PCR or specific adapted ultra—
deep Next Generation Sequencing panels are preferred for 
liquid biopsy setting (12-14).

Several clinical features were associated with patients’ 
age and Eastern Cooperative Oncology Group (ECOG) 
performance status (PS) as potential confounding factors. 
Most of the retrieved patients (74%) were aged ≥65 years 
and ECOG PS was 2–4 in 32% of them. In this patients’ 
series, ECOG-PS and age were the only clinical features 
associated significantly with the prognosis of patients on 
osimertinib therapy at univariate analysis for PFS, with a 
median of 3.5 months in young patients and 6.4 months in 
the elderly (HR 2.41; P=0.041). Median OS was 5.3 and 
19.4 months, respectively (HR 2.58; P=0.067). The PFS in 
patients with good ECOG-PS was 9.1 versus 5.5 months 
reported in those with poor ECOG-PS (HR 0.39; P=0.071) 
while OS was not reached versus 6.6 months, respectively 
(HR 0.39; P=0.061). The objective response rate (ORR) 
was 53.3% in all patients. A trend towards higher ORR was 
reported in favor of elderly versus younger patients (56.5% 
versus 37.5%; P=0.43) and those with poor versus better 
ECOG-PS (70% versus 42.9%; P=0.25). At the multivariate 
analysis, both age and ECOG-PS were independent 
predictors of osimertinib treatment efficacy (11) (Table 1). 

The age cutoff to define the elderly population is still 

debated. The age of 65 years is usually considered as a cut-
point to select elderly population from the epiemiologists’ 
standpoint. In fact, many trials used 65 years as the 
reference point for the age subgroup analysis. Conversely, in 
clinical trials prospectively addressed to examine treatment 
efficacy in elderly patients, 70 years is considered the age 
commonly used as lower limit for patient selection because 
the incidence of age-related changes starts to increase 
at that age (16). Therefore, it is difficult to compare the 
results coming from retrospective analyses with those 
from prospective trials performed in elderly patients. The 
activity of osimertinib reported by the retrospective analysis 
of the study by Kato et al. (11) was lower in younger than 
in elderly patients. The results from the AURA3 trial, in 
which the range of age for osimertinib was 25–85 years, 
showed that the benefit of osimertinib was maintained 
among all age subgroups (cutoff age of 65 years) (9). The 
activity of osimertinib was the same regardless of the cutoff 
age of 65 years also as first-line treatment as reported in 
the FLAURA trial in which the range of age of patients 
enrolled was 26–85 (10). Furthermore, it is important to 
underline that, in these trials (9,10), almost all patients 
carried common EGFR mutations, deletions of exon 19 or 
point mutation of exon 21 (L858R), like those enrolled in 
the study by Kato et al. (11). The largest, international, real-
world treatment study of osimertinib in EGFR T790M-
positive NSCLC (ASTRIS study), enrolled 3,014 patients 
(69% were Asian) and provided also outcomes in predefined 
patient subpopulations of interest such as elderly (age cutoff 
≥75 years) and those with ECOG PS 2. The preliminary 
results showed a median PFS of 11.0 months, which was 
similar regardless of patients’ age (range of age: 27–92), with 
younger patients (<75 years; n=2,618) showing a median 
PFS of 10.9 months and elderly ones (≥75 years; n=396) 
of 11.8 months (15) (Table 1). Overall, controversial data 
speculating on a differential activity and efficacy of EGFR-

Table 1 Osimertinib outcomes stratified by age and ECOG PS from main real-world studies

Trial

Total population Age subgroups ECOG PS subgroups

No. pts
ORR 
(%)

PFS 
(mos)

OS 
(mos)

Age 
cutoff

No. pts
ORR 
(%)

PFS 
(mos)

OS 
(mos)

PS No. pts
ORR 
(%)

PFS 
(mos)

OS 
(mos)

ASTRIS (15) 3014 56.1 11.0 NR <75 2618 NA 11.8 NR <2 2695 NA 11.1 NR

≥75 396 NA 10.9 NR 2 318 NA 6.9 NR

Kato (11) 31 53.3 5.6 19.4 <65 8 37.5 3.5 5.3 <2 21 42.9 9.1 NR

≥65 23 56.5 6.4 19.4 ≥2 10 70 5.5 6.6

ECOG, Eastern Cooperative Oncology Group; PS, performance status; No. pts, number of patients; ORR, objective response rate; PFS, 
progression-free survival; OS, overall survival; mos, months; NR, not reached; NA, not available.
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TKIs according to age in EGFR-mutant NSCLC patients 
were reported, although clear mechanisms or rationale 
responsible for this effect have not been showed. Thus, 
no clear conclusion can be drawn in absence of specific 
prospective trials.

Performance status represents the most important 
predictor of outcome in advanced NSCLC. Patients with 
a PS of 2 tend to tolerate treatment poorly and have a 
significantly inferior OS compared with those with a PS of 
0 to 1. For this reason, PS 2 patients have been historically 
excluded from clinical trials (17). In the study by Kato  
et al. (10), 32% of analyzed patients were PS 2–4 showing 
median PFS and OS of 5.5 and 6.6 months, respectively. 
In the ASTRIS trial, 318 patients were PS 2 and showed a 
median PFS of 6.9 months respect to 11.1 months showed 
by 2,695 patients with PS 0–1 (15) (Table 1). The role of 
PS 2 as a negative prognostic factor is true regardless the 
molecular characteristics of advanced NSCLC. However, it 
is important to underline that patients addressed to receive 
a targeted agent on the basis of a genomic abnormality (i.e., 
in oncogene-addicted disease), do benefit from treatment 
regardless of PS, while such effect is not reproducible for 
patients with poor PS (for example PS 3–4) selected to 
receive chemotherapy (i.e., non oncogene-addicted disease). 
Therefore, this lower efficacy of osimertinib in PS 2–4 
NSCLC patients is not related to the drug but it is an effect 
of this subgroup of patients.

Kato et al. concluded that poor ECOG-PS and younger 
age were associated with lower efficacy of osimertinib in 
T790M-positive NSCLC (11). However looking to other 
studies, many other factors were identified as negative 
predictors of efficacy by EGFR-TKIs in EGFR-mutated 
NSCLC (18-20). For this reason, all the available data 
must be considered just as speculative information and no 
therapeutic choice can be driven upon this basis. At the 
same way, the lower activity and efficacy of osimertinib in 
younger and ECOG PS 2 patients as shown by the study 
from Kato et al. cannot be considered as a definite and 
robust evidence. 

The very small number of analyzed patients and the 
retrospective nature represent the main limits of the 
present study. Nevertheless, such kind of analyses may help 
in generating hypotheses to be potentially proven in the 
context of larger trials or patient series more similar to real-
world contexts, such as phase IIIB studies or expanded-
access-series. In this regard, the final results of the ASTRIS 
trial would add more robust evidence for clinical practice to 
the potential factors influencing negatively the efficacy of 

osimertinib. Moreover, only prospective well-designed trials 
can really provide information that can influence clinical 
practice choices.
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