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In the past ten years, small-molecular inhibitors have presented
exclusive promise on non-small cell lung cancer (NSCLC) and
long-term survival has been achieved (1,2). However, drug
resistance is still a huge blockade for clinical practice. Some recent
studies greatly encouraged clinical physicians due to favorable
outcomes obtained in NSCLC patients with disease progression
(PD) after re-challenge treatment of small-molecular inhibitors
such as crizitinib, gefitinib and erlotinib (3,4). It provided
important evidences to guide the standard of personal treatment.
However, there is still a long way to go.

The re-challenge treatment beyond PD has two available
strategy scenarios. The first one is continuation of inhibitor
including dose increments. Generally, treatment should be
terminated when PD is confirmed. However, some evidences
confirmed that it’s still able to achieve long-term survival after
continuation of inhibitors. In a prospective study by Camidge
et al., it suggested the implication of continuous using crizotinib
beyond PD in ALK-positive non-small-cell lung cancer (3).
It showed that 30.8% (12/39) of patients continued to use
crizotinib for >6 months from the time of their initial investigator
defined PD. We noted that in those patients, sites of initial
progression were composed of S in brain metastases (n=10), 4
in target lesion (n=21), 2 in solo lesion (adrenal grand or lung
nodules) and 1 in clinical progression. Moreover, there were 3
patients in group with initial status of stable disease (SD, n=10)
and 9 with partial response (PR, n=27). It revealed that 30%-
33.3% of ALK-positive patients with SD/PR would benefit from
continuation of crizotinib beyond PD. The best site benefited

from crizitinib treatment in those patients was brain metastases
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(50%, 5/10). Authors suggest those patients potentially amenable
to local treatment. The main reasons of acquired resistance were
primary pharmacokinetic failure in brain, classical mechanisms of
resistance and sole-clone evolution. However, some issues should
be addressed. Due to the limited tissue, ROS arrangement, MET
amplification and other popular factors such as G1269A mutation
were not examined, which may impact on the effect of ALK
inhibitor (5,6). Moreover, it's not clear whether other approaches
were added to those patients concurrently.

Anecdotally, continuous using gefitinib also contributed
to long-term survival. In a retrospective study by Nishie et al.,
64 patients with gefitinib-sensitizing EGFR mutations were
enrolled (4). Among them, 39 patients were included in the
group of continuing EGFR-TKI beyond PDj; 25 patients were
switched to the other group of chemotherapy alone. The median
Overall Survival (OS) were 32.2 versus 23.0 months, presenting
a significant difference between them (P=0.005). Cox analysis
confirmed it’s an independent prognostic factor in those patients
with activating mutations. Authors implied that continuation
of EGFR-TKI would be beneficial in reducing risks of adverse
effects caused by chemotherapy and reasonable for suppression
of EGFR-TKI sensitive clones. However, it should be cautious
due to the limited number of patients.

The second scenario of re-challenge treatment is re-starting
of inhibitor beyond PD with add-on approaches including
chemotherapy, radiotherapy and other inhibitors concurrently/
sequentially. Generally, it’s not rare. Recently, a retrospective
study by Namba et al. (ESMO 2012, Abstract 1253p) showed
a similar result that gefitinib re-starting treatment beyond PD
could prolong OS in advanced NSCLC patients (P<0.001),
and it’s well tolerable even for long-term administration. Some
regimens involved in patients” history. A patient with the longest
survival time of 3,867 days even received 11 regimens. In
addition, it’s reported that a 35-year-old patient with PD had an
effective effect after reintroduction of gefitinib (7). Moreover,
there were 3 cases with continuation of erlotinib in combination
with pemetrexed after PD. Of these, 2 had duration time post
add-on treatment beyond more than 3 months (7). Thus, adding
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drugs on TKI would be a promising option to those patients (8).

In the past, re-challenge treatment of chemotherapy was often
unsuccessful. Thus, the main questions are addressed: What is
the main mechanism of inhibitor re-challenge treatment? How to
identify the optimal treatment strategy beyond PD? Until now,
the mechanism is unknown. More and more evidences present
that it may be favorable to acquired resistance of inhibitors but
not to de novo resistance. Thus, acquired resistance is the first
thing needed to be clearly defined. Jackman et al. proposed 4
criteria for it (9). However, it’s still controversial (10). Activating
mutations examination is imperfective, because a proportion of
patients with TKI-sensitizing mutation has de novo resistance
and fails to treatment. Those patients with initial status of
PD should be excluded. Also, for exclusion of patients with
acquired resistance to gefitinib, 50% PD patients have T790M
mutation (11) and 22% have MET amplification (12). The
rest of them remain unclear. Moreover, even if T790M exists
but combines with activating mutations, the patients could still
achieve favorable outcome (10). In the case of failure of gefitinib,
continuous using erlotinib would have achieved 10% of tumor
response rate (13). It’s also documented that chemotherapy,
second-generation inhibitors and monoclonal antibodies could
overcome acquired resistance of inhibitors (14). In fact, patients
with inhibitor re-challenge treatment are frequently combined
with radiation treatment and might benefit from local control.
Taken together, we believe that other approaches should assist
inhibitor re-challenge. A variety of treatment regimens exist in a
patient’s history, and we have yet to uncover the interrelationships
of them all. Future studies should aim to warrant the sequence of
main approaches concurrently, sequentially or solely. Therefore,
dynamic treatment regimen analysis (DTRA) may promise to
achieve this. On the other hand, we speculate internal factors
should contribute to this action, such as ROS rearrangement,
MET amplification, T790M mutation, G1269A and so on. Other
external mechanisms such as microenvironment may be involved
as well (15,16). The existence of these popular factors and their
possible mechanisms should be elucidated. Additionally, cell
transformation from NSCLC to SCLC was documented (17).
It may be a new mechanism of drug resistance. Thus, re-biopsy
should be recommended.

The indication of inhibitor re-challenge is still unclear. We
suggest that NSCLC patients initially responded to small-
molecular inhibitors (CR, PR and SD) should be recommended
to receive inhibitors re-challenge treatment. Please note that the
meaning of responder is not equal to status of activating mutation.
The proportion of benefit is approximate 10-30%, maximum 50%.
PR and SD patients may have equal probability. CR patients are
under investigation. Those patients with sites of brain metastases
may be the best candidates. Patients with PD sites of target lesion
may have unfavorable outcomes. However, dose increments

or other add-on approaches may be alternative to overcome it.

Additionally, we suggest patients in old age or poor Performance
Status (PS) scores should have higher priority (3,4).

In conclusion, to date, many studies have shown that small-
molecular inhibitors promise to contribute a long-term survival. It
is possible that other add-on approaches and unknown external/
internal factors may impact it. Gaining a detailed understanding
of the mechanism will possibly help physicians to manipulate the
personal treatment strategy. Thus, more attentions should be paid
to re-challenge treatment of small-molecular inhibitors after PD. It
deserves further investigations.
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