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Abstract
The use of tyrosine kinase inhibitors to treat advanced stage non-small cell lung cancer tumors harboring epidermal growth factor receptor (EGFR) activating 
mutations can result in improved response rates and progression-free survival compared with cytotoxic chemotherapy. However, most patients will have progression 
of their cancer within 8 to 12 months. Down-staging of inoperable disease after tyrosine kinase inhibitor therapy may permit an attempt at resection of the primary 
tumor. However, most patients’ disease will progress after surgery even with the use of adjuvant tyrosine kinase therapy. We report the case of a patient with cT1N3M0 
non-small cell lung cancer harboring an epidermal growth factor receptor activating mutation. Radiologic down-staging to N0 disease with gefitinib allowed surgical 
resection of the primary lung tumor 4 years after initiating TKI therapy. The patient received adjuvant gefitinib for 8 months following her surgery, but then 
discontinued the drug. Twenty-two months after surgery and 11 months after discontinuing gefitinib there is no evidence of recurrent cancer.  Lung cancer patients 
with prolonged eradication of metastatic disease while receiving tyrosine kinase inhibitors may benefit from surgical resection of their primary tumors.

Abbreviations: NSCLC: non-small cell lung cancer; SABR: stereo-
tactic ablative radiotherapy; EGFR: epidermal growth factor receptor; 
TKI: tyrosine kinase inhibitor; CT: computed tomography; FDG-PET: 
fluorodeoxyglucose-positron emission tomography; DFS: disease-free 
survival

Introduction
Lung cancer remains the leading cause of cancer related deaths 

[1]. Unfortunately, the majority of patients will present with advanced 
stage disease [1]. In the case of non-small cell lung cancer (NSCLC), 
there is evidence to support the use of neoadjuvant combined modality 
radiation and chemotherapy in stage IIIA disease [2]. Although there 
may be benefit for neoadjuvant therapy followed by surgery in selected 
cases of cT4N2 stage IIIB disease, cTxN3 cases are excluded from 
this approach and treated the same as stage IV disease with palliative 
chemotherapy and radiation [2]. 

The use of epidermal growth factor receptor (EGFR) tyrosine kinase 
inhibitors (TKIs) for EGFR activating mutation-positive advanced 
stage NSCLC has resulted in higher response rates and progression-free 
survivals when compared to cytotoxic chemotherapy, but the majority 
of patients will progress on treatment within one year [3,4]. Aggressive 
treatment of oligoprogression with focal therapies, such as stereotactic 
ablative radiotherapy (SABR), while continuing to use tyrosine kinase 
inhibitors can result in prolonged survivals, but few patients will be 
cured of their disease [5].  Here we present a case of biopsy proven 
cT1N3M0 EGFR mutation-positive NSCLC treated with an EGFR 
inhibitor resulting in radiological down-staging. Oligoprogression 
in the primary tumor was treated by surgical resection, followed by 
discontinuation of the EGFR inhibitor without evidence of recurrence 

two years after surgery.

Case presentation
A 78 year-old Caucasian female never-smoker with no prior history 

of cancer presented in 2009 with a nonproductive cough.  The patient 
had a history of hypertension and supraventricular arrhythmias, 
both managed with medication.  A computed tomography (CT) scan 
demonstrated a 1.5 cm spiculated nodule in the posteromedial segment 
of right lower lobe of the lung.  A bronchoscopic biopsy confirmed 
the suspicion of non-small cell lung cancer, adenocarcinoma. A 
fluorodeoxyglucose-positron emission tomography (FDG-PET) scan 
revealed FDG-avidity in a 2 cm nodule in the right lower lobe and a 
subcarinal lymph node (Figures 1A and 1B). Mediastinoscopy was 
performed and demonstrated metastatic involvement of a sternal 
notch lymph node. CT scan of the brain was negative for metastatic 
disease. The final staging was cT1aN3M0 (IIIB).  The patient was 
offered chemotherapy but declined in favor of close observation.  
EGFR mutational analysis was performed four months later and was 
positive for an exon 19 deletion. The patient was started on gefitinib 
250 mg daily and responded well with a marked decrease in the size 
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of the primary lesion from 3.5 to 2.1 cm after six weeks on treatment. 
The 1.6 cm subcarinal node noted at the start of gefitinib was no longer 
enlarged. The dose of the gefitinib was later changed to 250 mg every 
day except Sunday due to diarrhea. The patient continued on close 
surveillance and had no radiological evidence of disease progression 
until 3.5 years from the start of gefitinib when a slight increase in the 
size of the lung lesion was noted. The patient continued to take gefitinib 
with further slow progression even on full doses. A FDG-PET scan 5 
months later confirmed the progression of the disease in the right lower 
lobe but no evidence of disease in the mediastinum or outside the chest 
(Figures 1C and 1D). The patient was offered a choice of radiation to 
the RLL mass or surgical resection, and the latter was selected. A right 
lower lobectomy was performed and tolerated well by the patient. The 
pathology showed a 3 cm focally necrotic mass with visceral pleural 
involvement, but negative resection margins. The tumor was a poorly 

differentiated adenocarcinoma. One of nine lymph nodes was involved. 
The final pathologic staging was ypT2aN1M0.  Six weeks after the 
surgery, the patient restarted gefitinib but at a reduced dose of 250 mg 
every other day, due to concerns over side effects. Four months after 
surgery a FDG-PET scan showed no active disease (Figures 1E and 
1F). She subsequently decided to discontinue using the gefitinib, after 
8 months of adjuvant use, because of concerns regarding side effects 
including diarrhea and fatigue. A CT scan performed 22 months after 
surgery and 11 months after discontinuing gefitinib shows no evidence 
of disease (Figure 2).

Discussion
Despite the convincing data to support the use of tyrosine kinase 

inhibitors in advanced NSCLC with activating mutations in EGFR, 
there is limited evidence to date to support the use of these agents in the 
neoadjuvant setting in early stage disease. Evidence has largely come 
from case reports and a small number of Phase II trials that focused 
mostly on response rates rather than survival [6,7]. 

The results of studies of adjuvant EGFR TKI therapy after 
chemoradiation or surgery for early stage NSCLC have also been 
inconclusive. Retrospective and prospective studies of adjuvant TKIs 
after surgical resections of stage I to IIIA disease have yielded conflicting 
outcomes. The negative results of the Canadian NCIC CTG BR19  study 
were difficult to interpret because patients were not selected on the basis 
of there EGFR mutational status [8]. There was an improvement in 
disease-free survival (DFS) in a more recent randomized, phase II trial 
of gefitinib after adjuvant chemotherapy in resected stage IIIA NSCLC 
[9]. A phase II study using erlotinib in resected early stage NSCLC with 
activating EGFR mutations demonstrated an improvement in DFS 
but the authors used a historical control group for comparison [10]. 
In a phase III study of stage IIA-IIIA NSCLC patients randomized to 
erlotinib versus placebo after surgical resection plus or minus adjuvant 
chemotherapy there was no statistical difference between the two study 
groups in the subset of patients who were EGFR mutation-positive 
[11].

There is limited evidence to support surgical resection of primary 
and oligometastatic lesions in more advanced stage inoperable NSCLC 
after treatment with EGFR TKIs [12-19]. Complete pathological 
responses have been reported after neoadjuvant use of EGFR TKIs and 
salvage surgery, but these are uncommon. In a report of nine patients 
with stage IIIA-IV disease only one patient with cT2N2M0 at diagnosis 
and three years of neoadjuvant gefitinib had a complete pathologic 
response after salvage surgery [12]. The patient did not receive adjuvant 
gefitinib, and developed brain metastases 28 months after surgery. The 
remaining group of patients, who had stage IIIB and IV at diagnosis, 
all had residual disease at surgery and a short medial progression-free-
survival of only 6 months. There was no survival advantage associated 
with adjuvant gefitinib in this series but the number of patients 
reported was small. Weber, et al. (2013) reported two cases of advanced 
lung cancer with activating mutations in EGFR (deletion exon 19), 
who underwent surgical resection of the lung primaries after treatment 
with erlotinib. Both patients had complete pathologic responses in 
their surgical specimens. At the time of publication, both patients 
had long disease-free intervals since surgery. One of the two patients 
discontinued the TKI after surgery but only after a lengthy interval of 
4 years. These cases are in contrast to our patient who had a residual 
tumor in the primary lung lesions and one lymph node at the time of 
salvage surgery and only received adjuvant gefitinib for 8 months, but 

Figure 1. Representative chest FDG-PET images at diagnosis pre-gefitinib, and before and 
after surgery.  A and B; FDG-avid primary tumor in the right lower lobe and subcarinal 
lymph node. C and D; Persistent FDG-avidity in the primary tumor with complete response 
in the subcarinal lymph node. E and F; FDG-PET four months after surgery demonstrating 
no evidence of FDG-avid disease. 

Figure 2. CT-scan images of the chest 22 months after surgery and 11 months after 
discontinuing gefitinib demonstrating no evidence of recurrent disease in the right lung 
(A) or the mediastinum (B).
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is still disease-free close to 2 years after surgery. 

Conclusions
Tyrosine kinase inhibitor therapy for the treatment of advanced 

stage NSCLC with activating mutations in EGFR may result in 
sustained radiologic down-staging, allowing for surgical resection 
of primary lung tumors that are deemed unresectable at diagnosis. 
Removal of the primary tumor in this setting may help to prevent the 
dissemination of TKI resistant tumor cells to more distant sites. This 
may result in an improvement in survival, and in some patients allow 
for the discontinuation of TKIs without evidence of recurrent disease 
after long-term follow-up.
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