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The role of salvage surgery in the treatment of a gefitinib-resistant
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Introduction

Studies have revealed that the epidermal growth factor
receptor (EGFR) mutation is one of the driving mutations
in non-small cell lung cancer INSCLC) (1,2). Thus,
EGEFR tyrosine kinase inhibitors (TKIs) gradually have
become one of the most widely used targeted therapies for
advanced NSCLC patients (3,4). Compared with standard
adjuvant chemotherapy, gefitinib is considered to improve
the progression-free survival (PFS) for NSCLC patients
harbouring EGFR mutations (5).

However, approximately 65% of EGFR-TKI-sensitive
NSCLC patients eventually developed into acquired
resistance after 9-13 months of treatment (6). The
mechanisms for EGFR-TKI resistance are controversial,
Xiang and colleagues found that EGFR sensitive mutation
and KRAS mutation might coexistence which triggered
EGFR-TKI resistance (7). If patients develop gefitinib
resistance, the best choice among subsequent treatment
options still remains unclear. We present one case of salvage
resection in the treatment of a gefitinib-resistant NSCLC
patient. We present the following article in accordance with
the CARE reporting checklist (available at https://dx.doi.
org/10.21037/jtd-21-171).

© Journal of Thoracic Disease. All rights reserved.

Case presentation

A 49-year-old woman was diagnosed with stage IB
adenocarcinoma (Figure 1A4) after open right middle lobe
(RML) resection and systematic lymph node dissection
in 2011. She received four cycles of adjuvant Navelbine
and cisplatin chemotherapy after surgery. Four years
after surgery, the patient was found to have ipsilateral
lung metastasis (Figure 1B). Gene detection of specimen
revealed an exon 21 Leu858Arg substitution (L858R),
and an oral gefitinib targeted therapy was applied to the
patient. Three months after target therapy, chest computed
tomography (CT) scan showed that the metastatic lesion
was significantly reduced (Figure 1C), and a 3-month
interval CT scan follow-up showed the lesion was in a
stable condition. Twenty-seven months after target therapy,
the metastatic lesion began to grow (Figure 1D), which was
considered as a sign of resistance to gefitinib. After multiple
disciplinary team (MDT) discussion, the patient received
salvage surgery of video-assisted thoracoscopic surgery
(VATS) wedge resection of the metastatic lesion. The
postoperative pathological result and gene analysis indicated
adenocarcinoma (Figure 2) with EGFR L858R and T790M
mutations. However, osimertinib was not available in China
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Figure 1 CT scan of the primary lesion (black arrow) and metastatic lesion (white arrow). (A) A 4-cm mass in the right middle lobe. (B)
Right lower lobe metastasis after surgery and adjuvant chemotherapy. (C) Three months after gefitinib therapy, the metastatic lesion was

significantly reduced. (D) The metastatic lesion began to grow again, and drug resistance was clinically confirmed.

Figure 2 Pathological findings indicate a metastatic lesion along
with papillary and micropapillary adenocarcinoma (HE staining;
magnification x100).
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at that time, and the patient refused chemotherapy. MDT
discussion suggested that the patient should continue
gefitinib maintenance therapy after surgery. The patient
developed into brain metastasis 10 months after surgery,
and osimertinib combined with stereotactic radiosurgery
was applied. Twelve months after the combined therapy,
the patient was found to have bone and liver metastasis,
along with progression of the brain metastatic lesion.
Though the patient was given the best supportive care,
she died of multiple organ dysfunction 9 months later.
Written informed consent was obtained from the patient’s
family members for publication of this case report and all
the affiliated images. All procedures performed in studies
involving human participants were in accordance with
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the ethical standards of the institutional and/or national
research committee(s) and with the Helsinki Declaration (as
revised in 2013).

iMDT discussion
Department of Oncology

When compared with standard chemotherapy, the first-
generation EGFR-TKIs have proven to be an effective
first-line treatment (8,9), which can increase the tumor
response rate (10). Notably, in a number of studies, it
was confirmed that EGFR-TKIs could offer a significant
improvement in chemotherapy (9,11,12). This firmly
supports the wide application of targeted therapy for initial
treatment for EGFR-mutated NSCLC patients. There is
also evidence indicating that EGFR-TKIs involve a lower
frequency of a serious adverse events (13). In this case,
postoperative adjuvant chemotherapy yielded 4 years of
PFS, and after progression, gefitinib successfully controlled
the development of the disease and provided another
27 months of PFS. Recent studies have suggested that N1
and N2 EGFR-mutated NSCLC patients might benefit
from postoperative adjuvant target therapy (14). However,
in the early stage of EGFR-mutated NSCLC patients,
first-line adjuvant EGFR-TKI target therapy after surgery
should be applied with care.

Department of Thoracic Surgery

Osimertinib is widely accepted as a standard treatment for
T790M-mutated gefitinib-resistant NSCLC. In this rare
case, although the T790M mutation was detected after
the resection of the metastasis, the patient did not receive
osimertinib as the drug was not available at that time.
This provided us an opportunity to observe the effect of
surgery in the treatment of TKI-resistant NSCLC. Salvage
resection offered the patient a 10-month PFS. Furthermore,
the resected specimen allowed us to more clearly and deeply
explore the mechanism of resistance. For resectable EGFR-
TKI-resistant NSCLC patients, salvage surgery may be
an option after MDT discussion. However, there is scarce
evidence for the efficiency of the surgery after EGFR-TKI
resistance is confirmed. Hence, further research is needed
to clarify this issue.
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Further issues for discussion regarding the diagnosis and
treatment of this patient

Question 1: In this case, due to the mutation detected,
should targeted therapy have been applied right after
her first surgery instead of chemotherapy?

Expert Opinion 1: Dr. Hidehito Horinouchi

Yes, I agree to continue gefitinib after salvage surgery.
There are two main reasons which should be considered.
First, although T790M resistant mutation was detected
in surgical resected specimen, gefitinib still suppressed
other lesions and could offer the patient further PFS after
surgery. Second, chemotherapy could be applied even after
emergence of other gefitinib resistant lesions if the patient
observed cautiously.

Expert Opinion 2: Dr. Jun Hanaoka

Here, considering the primary site, clinical stage, and
age, postoperative adjuvant therapy is recommended.
However, as reported by BR.19, the safety and effectiveness
of molecular-targeting agents for postoperative adjuvant
chemotherapy have not yet been established; hence,
treatment with cytotoxic anticancer agents is recommended.
Molecular targeted drugs have excellent therapeutic
effects, and become key drugs for post-recurrence therapy.
If there is no difference in prognosis even if treatment
is started after recurrence, and complete resection is
achieved, adjuvant treatment with molecular-targeting
agents is considered unnecessary. However, for disease-free
survival (DFS), post-operative administration of erlotinib
or gefitinib was reported to be useful. Furthermore,
favorable effects of osimertinib were reported in American
Society of Clinical Oncology conference of 2020. Based
on these reports, there is a high possibility of molecular-
targeting therapeutic agents being also used for adjuvant
chemotherapy after surgery.

Expert Opinion 3: Dr. Kazuhbito Funai

No. I believe that targeted therapy should not have been
performed right after her first surgery. Raphael et al.
showed that adjuvant EGFR-TXKI therapy extends the
DFS in patients with EGFR-mutant NSCLC but does not
improve the overall survival (OS) in their systematic review
and meta-analysis (15). Therefore, the use of adjuvant
TKIs is not recommended due to the lack of OS benefits.
In fact, the use of an EGFR-TKI in postoperative adjuvant
chemotherapy is not recommended by the Japanese
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guidelines.

Expert Opinion 4: Dr. Noriaki Sakakura

The final follow-up data of the CTONG1104 trial that
was shown in ASCO 2020 demonstrated that patients with
resected pN1-N2 NSCLC could obtain longer DFS and
similar OS after postoperative gefitinib administration,
compared with the outcomes after standard platinum-based
chemotherapy in an adjuvant setting. Furthermore, the
ADAURA trail currently suggests that adjuvant osimertinib
can provide effective treatment for patients with EGFR-
mutated stage IB, II and IITA NSCLC after complete
resection. In the future, there will be more data showing the
value of postoperative TKIs. For this case, it seems that a
reasonable choice was made at that time.

Question 2: After gefitinib resistance was evident
following salvage surgery, should a later generation
EGFR-TKI have been immediately applied?

Expert Opinion 1: Dr. Hidebito Horinouchi

Yes, I do use osimertinib at the point the patient developed
definite progression after gefitinib as maintenance therapy
following salvage surgery.

Expert Opinion 2: Dr. fun Hanaoka

Later generation EGFR-TKI should not necessarily apply
immediately. Here, considering the possibility of localized
acquired resistance, restart of Gefitinib maintenance
therapy as in this case is acceptable after complete resection
of the recurrent site. With close follow-up, if there is a sign
of recurrence, it is possible to switch treatment based on the
mechanism of resistance detected.

Expert Opinion 3: Dr. Kazuhito Funai

If the T790M mutation is positive, I give the patient
Osimertinib immediately, as Osimertinib had a significantly
greater effect than platinum-Pemetrexed in chemotherapy
patients with T790M-positive advanced NSCLC in whom
the disease had progressed during first-line EGFR-TKI
therapy (16).

Expert Opinion 4: Dr. Noriaki Sakakura

This depends on whether other small metastatic lesions
were present at the time of partial resection of the right
lower lobe. In other words, that depends on whether there
were other lesions that were responsive to gefitinib. If there
were such lesions, gefitinib should have been continued.
In the absence of such other lesions, osimertinib would
probably be the better option to use. However, at that time,
standard chemotherapy was a possible option.
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Question 3: Is salvage surgery suitable for all the
patients who develop targeted therapy resistance, or
are there selection criteria for this kind of patient?
Expert Opinion 1: Dr. Hidebito Horinouchi

No, I don’t think salvage surgery for all EGFR-mutant
patients who develop resistance. I agree that salvage surgery
as well as other local ablative therapies are options even in
patients with advanced NSCLC. Salvage surgery and local
ablative therapies should be considered in such patients
whose expected prognosis is apparently shorter than that
of systemic therapies. For example, if patient developed 1st
and 2nd generation EGFR-TKI resistance with T790M
additional mutation, osimertinib should be the first choice
rather than local therapies.

Expert Opinion 2: Dr. Jun Hanaoka

Patients with indication to surgery can be considered
as candidates for salvage surgery, and development
of treatment strategies for the recurrence type can be
contemplated. However, if the possibility of recurrence
after surgery is high, chemotherapy should be preferred
over surgery, especially where effective drugs for gene
mutations are known and available. If salvage surgery is
performed, cases wherein postoperative activities of daily
living (ADL) may be significantly reduced or continuation
of chemotherapy may be difficult to tolerate should be
avoided. Complete resection is the best treatment modality;
however, if the treatment of recurrence site is possible by
combining with radiation therapy, tumor reduction by
surgery is also acceptable.

Expert Opinion 3: Dr. Kazubito Funai

I do not believe that salvage surgery is suitable for all
patients who develop targeted therapy resistance. In
cases with solitary lung metastasis, as in this case, salvage
surgery may be indicated for differentiating metachronous
primary lung cancer. There is the additional advantage of
T790M mutations being able to be confirmed by salvage
surgery.

Although there is no clear evidence, I personally think
that salvage surgery for resectable patients who develop
targeted therapy resistance could be an option. However,
even in such cases, I feel that systemic treatment is essential.

We previously reported on “Surgical resection after gefitinib
treatment in patients with lung adenocarcinoma harboring
epidermal growth factor receptor gene mutation” (17). This
patient is currently alive at 160 months after surgery
without recurrent lesions.
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Expert Opinion 4: Dr. Noriaki Sakakura

At present, the indications for local treatment of
oligometastasis are not uniform and vary from one case
to another. In a salvage setting, the indication for surgery
would be expanded. On the other hand, despite the lack of
evidence, salvage surgery may be less indicated clinically for
patients with obvious mediastinal lymph node metastases.
It should be noted that salvage surgery after TKI treatment
often requires a level of skill that is higher than simple
partial resection, such as that in the present case. Local
treatment should include not only surgery but also
stereotactic radiotherapy, as suggested in the SINDAS trial.
Opverall, this case appears to have been treated well.

Conclusions

Multidisciplinary discussion with the participation of
board certificated thoracic surgeon, oncologist, plays an
irreplaceable role in the treatment of targeted therapy
resistant advanced NSCLC patients. It is crucial important
for clinicians to re-obtain molecular testing results for
actionable or drug resistant biomarkers before initiating
the subsequent therapy. CT guided percutaneous biopsy
and fluid biopsy are effective methods to obtain samples for
analysis. However, for patients who can tolerate surgery,
salvage resection can not only provide enough sample for
gene detection, but also prolong progression free survival.
For resectable EGFR-TKI-resistant NSCLC patients,
salvage surgery may be an option after MDT discussion.
However, there is scarce evidence for the efficiency of the
surgery after EGFR-TKI resistance is confirmed. Hence,
further research is needed to clarify this issue.
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