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Adding chemotherapy to TKI: can we improve first-line treatment
for EGFR-mutated NSCLC patients?
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In The Fournal of Clinical Oncology, Ying Cheng and
colleagues (1) have recently reported the results of a phase
II randomized trial comparing pemetrexed plus gefitinib
vs. gefitinib in treatment-naive, East Asian patients, with
advanced non-squamous non-small cell lung cancer
(NSCLC) and activating epidermal growth factor receptor
(EGFR) mutations. The study met its primary end-point
in the intent-to-treat population, showing a significantly
longer median progression free survival (PFS) in favors of
the combination arm (15.8 months) compared to single
agent arm (10.9 months) [hazard ratio (HR): 0.68; 95%
CI, 0.48 to 0.96; one-sided P=0.014; two-sided P=0.029].
The significant improvement in PFS was independent from
the specific type of mutation (EGFR exon 19 deletion vs.
EGEFR exon 21 L858R point mutation). The addition of
pemetrexed to gefitinib resulted also in a significantly longer
time to progressive disease (16.2 vs. 10.9 months; HR:
0.66; 95% CI, 0.47 to 0.93) and duration of response (15.4
vs. 11.3 months; HR: 0.74; 95% CI, 0.50 to 1.08), while
no differences in response rate (RR: 80% vs. 74%) were
observed between the two treatment arms. As attended, the
percentage of patients who reported grade 3—4 drug-related
adverse-events (AEs) was significantly higher (42% uvs.
19%) in the combination arm, as well as the proportion of
patients who discontinued treatment because of AEs nearly
doubled with pemetrexed plus gefitinib compared to single
agent arm.

Several randomized phase III studies (2-10) previously
showed that EGFR-tyrosine kinase inhibitors (TKIs)
significantly improve both RR, PFS and quality of life (QoL)
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compared to platinum-based doublets chemotherapy as
first-line treatment of EGFR-mutated NSCLC patients.
Subsequently a pooled analysis of both LuxLung3 and
LuxLung6 trials has also shown an overall survival (OS)
benefit in favor of the EGFR-TKI Afatinib, even if it was
limited to the subgroup of patients with EGFR exon 19
deletion (9). Overall, the results of all such studies
convincingly and consistently demonstrated that for the
subgroup of patients whose tumors harbor an EGFR
activating mutation, the optimal strategy is starting with an
EGFR-TKI, including gefitinib, erlotinib, or afatinib (11,12).

The trial conducted by Ying Cheng and colleagues (1)
suggests that the addition of chemotherapy to the EGFR-
TKI may further improve the outcomes of EGFR-mutated,
non-squamous NSCLC patients.

Pre-clinical studies have shown a potential synergism
between the EGFR-TKI, erlotinib, and the multi-targeted
antifolate pemetrexed in NSCLC cell-lines (13,14). The
modulation of both EGFR and Akt phosphorylation,
together with a significant decrease of thymidylate synthase
(TS) expression and activity in all NSCLC cells, represent
the molecular mechanisms underlying such synergistic
interaction. Later, early phase I-II studies demonstrated both
a promising activity and a tolerable safety profile of EGFR-
TKI plus pemetrexed combination in pre-treated NSCLC
patients (15), with a significantly longer PFS compared to
either drug alone in a clinically selected population of never-
smokers with non-squamous histology (16).

Several phase III studies investigated the efficacy of
EGFR-TKI in combination with chemotherapy in first-
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line treatment (17-20), showing no survival benefit with
combinations, likely because wild-type patients were also
enrolled. Among these, CALGB30406 study (21) evaluated
erlotinib with and without platinum-chemotherapy
in clinically selected patients with advanced lung
adenocarcinoma who were never or light former smokers,
showing similar efficacy between the two treatment arms
in the overall study population. A subsequent EGFR-
mutation analysis revealed that patients with EGFR-
positive tumors were most likely to benefit, reaching
a median PFS of 14.1 months, and OS of 31.3 months
with erlotinib, even higher (PFS: 17.2 months, OS:
38.1 months) in the combination arm. Such data
suggested that EGFR-TKIs synchronously combined with
chemotherapy could improve survival in molecular selected
subsets of patients. Similarly the FASTACT?2 randomized
phase III study (22) also showed a survival benefit of
a first-line intercalated regimen of chemotherapy and
erlotinib in EGFR-mutated NSCLC patients.

Recently the NEJ0O5 randomized phase II study (23)
prospectively compared concurrent gefitinib plus
carboplatin/pemetrexed regimen vs. sequential alternating
regimen in East-Asian, EGFR-mutated NSCLC patients.
The results of such study showed a favorable trend in
PFS (18.3 vs. 15.3 months; HR: 0.71; 95% CI, 0.42-1.20;
P=0.20) and a significant improvement in OS (41.9 vs.
30.7 months; HR: 0.51; 95% CI, 0.26-0.99; P=0.042), in
favor of the concurrent regimen arm, first demonstrating
the superiority of the upfront combination of gefitinib and
carboplatin/pemetrexed, which is currently investigated in
the ongoing phase III NEJ009 study. The trial conducted
by Ying Cheng and colleagues (1) suggested that adding
single-agent chemotherapy to EGFR-TKI in first-
line may be sufficient to improve outcomes of EGFR-
mutated patients. The results are intriguing, but need
to be interpreted in light of the recent NEJ0OOS5 study.
The PES improvement is consistent across both studies,
and is more favorable in comparison to the 9-10 months
PFS observed in previous studies of first-line gefitinib
monotherapy in EGFR-mutated NSCLC patients (2). It
could be likely related to the activity of early concurrent use
of cytotoxic agents against de-novo resistance alterations,
but the lack of tissue samples collection for biomarker
analysis, limited the possibility to evaluate molecular data.
However, it will be important to see whether the addition
of pemetrexed to gefitinib will also lead to an OS benefit.
Indeed, OS improvement is crucial in order to evaluate the
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optimal treatment sequence in this setting of patients, and
ultimately accept the increased adverse events and cost of
a potential upfront combination. Even if authors declare
that “platinum-based therapies may still be used after
progression”, the patients included in the experimental arm
will never receive the standard treatment option, which is
platinum-pemetrexed combination followed by pemetrexed
maintenance therapy (24), and this could negatively affect
their final OS.

Furthermore we need to discuss the clinical benefit
obtained with chemotherapy plus gefitinib combination
considering the other promising treatment option emerging
in this setting.

The addition of bevacizumab to the EGFR-TKI,
Erlotinib, reached a median PFS: 16 vs. 9.7 months
of erlotinib monotherapy, with about 50% significant
reduction of the risk of progression [HR: 0.54 (0.36-0.79)],
in East-Asian, EGFR-mutated patients (25). Waiting for
the randomized phase III studies currently ongoing both
in Asian and Caucasian populations, such combination has
recently received the approval by both Food and Drug
Administration (FDA) and European Medical Agency
(EMA) as first-line treatment. Even more exciting are the
data emerging from the first-line cohort of AURA phase I
trial (26), which showed an impressive activity of the third
generation EGFR-TKI osimertinib, with a median PFS:
19 months and an ORR: 77%, leading to the ongoing phase
III randomized FLAURA trial comparing osimertinib vs.
gefitinib/erlotinib in first-line. Despite immunotherapy
with anti-PD1/PDLI single agent seems to be not effective
in NSCLC harboring EGFR-mutations (27), several
trials are currently investigating potential combinations of
checkpoint-inhibitors with EGFR-TKI, in order to further
improve the outcomes of these patients.

In conclusion the study of Cheng et 4/. represent
a significant attempt to the improvement of first-line
treatments for EGFR-mutated NSCLC patients. The PFS
benefit together with a modest increase in toxicity suggest
that adding chemotherapy to EGFR-TKI may represent
an effective treatment option in this setting. However,
as mentioned before, OS benefit is crucial in order to
confirm the effectiveness of Pemetrexed plus Gefitinib
upfront combination. Finally, considering the advent of new
promising drugs/combinations, the main challenge will be
how to combine all these agents and ultimately define the
optimal treatment sequence for EGFR-mutant NSCLC
patients.
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