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The different path of T790M-positive EGFR-mutant lung cancer
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Approximately half of the cases of acquired resistance to
epidermal growth factor receptor-tyrosine kinase inhibitors
(EGFR-TKIs) are mediated by the secondary T790M
mutation (1,2). Distinct clinical course of patients with
T790M-positive lung cancer has been suggested, mostly
in the context of more indolent progression and favorable
prognosis (3,4). It is in line with the pre-clinical study
showing that EGFR-mutant cell lines with acquired T790M
mutation exhibit slower growth although the way how the
additional T790M mutation can affect the growth rate of
EGFR-mutant lung cancer cells remains unclear (5).
Gaut et al. compared the clinical characteristics of
patients with T790M-mediated resistance and the others
after 1st-line EGFR-TKI. The group with T790M-positive
lung cancer had a longer progression-free survival (PFS) on
1st-line EGFR-TKI (12.0 vs. 9.0 months, P=0.12) despite
the similar overall response rate. In addition, they showed
a longer PFS on initial chemotherapy (5.0 vs. 4.0 months,
P=0.025) while there was no difference in PFS on TKI
rechallenge (4.0 vs. 3.0 months, P=0.94) (6).
Li et al. demonstrated that patients with T790M mutation
had significantly longer PFS (6.3 vs. 2.6 months, P=0.002)
and overall survival (39.8 vs. 23.2 months, P=0.044) than
those without T790M by the continuation of EGFR-TKI
beyond progression (4). We can think the benefit of EGFRTKI after progression in two aspects. First, we acknowledge
that double mutant lung cancer with a sensitizing mutation
such as 19 deletion or L858R plus T790M is still dependent
on EGFR signaling given that osimertinib, a 3rd generation
EGFR-TKI can effectively control this form of lung cancer
by the suppression of EGFR signal (7). The proportion
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of T790M differs according to the degree of resistance
indicating that T790M positivity itself cannot directly link
to non-response to EGFR-TKI and there would be some
in which EGFR-TKI is still effective if the proportion of
T790M does not reach the certain level enough to bring the
actual resistance despite the positive result of T790M (8,9).
Next, as authors indicated, discontinuation of EGFR-TKI
can result in re-growth of TKI-sensitive clones having the
rapid growing potential compared to T790M containing
clones (10).
Then, does not this phenomenon apply to TKI rechallenge
as it could not significantly prolong PFS in the studies of
Gaut et al. Although it is possible that the intervening effect
of combined drugs or drug-free holidays in TKI rechallenge
brought the negative impact, it is more plausible to presume
that the effect of continuation of EGFR-TKI and rechallenge
is not so different in T790M-mediated resistance with
persistent dependence to EGFR. It is more likely that the
sample size was too small to prove the beneficial effect since
we can observe the tendency of higher response rate to TKI
rechallenge in T790M-positive patients.
However, the clinical implication of the continued
EGFR-TKI beyond progression or rechallenge of 1st-line
EGFR-TKI became less important since the emergence of
osimertinib because switching to osimertinib in the wake of
T790M is the best choice at present although those strategies
can be still working in T790M-negative patients. The
remaining issue on this regard is whether they can be applied
to osimertinib-resistance or not, especially when osimertinib
is being more popularly used as 1st-line therapy (11).
A retrospective study revealed that frontline EGFR-
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TKI significantly reduced the sensitivity of subsequent
chemotherapy, which led to worse overall survival of this
group compared with the control group receiving first-line
chemotherapy followed by second-line EGFR-TKIs (12).
Further, Gaut et al. showed that improved PFS on TKI
if TKI was given after chemotherapy (P=0.007). OS has
likewise been shown to be longer for patients receiving
frontline versus post-TKI chemotherapy. It contradicts our
current concept because we obviously prescribe EGFRTKI as 1st-line therapy in patients with EGFR-mutant lung
cancer and we think it’s the best for patients because the
most effective therapy should come first. However, we have
to admit that there is no well-performed comparison study
about the efficacy between 1st- and 2nd-line EGFR-TKI
for EGFR-mutant lung cancer whereas we could see many
clinical trials which compared EGFR-TKI and cytotoxic
chemotherapy as 1st-line therapy. Nevertheless, we seem
to doubt the necessity of launching the well-designed,
randomized study from now on comparing the 1st- and 2ndline EGFR-TKI therapy for EGFR-mutant lung cancer
unless more accumulated date would urge to do that.
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