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Introduction

During the past decade, the emerging effect of targeted 
therapies had led to a therapeutic paradigm shift in lung 
cancer (1). Personalized targeted therapy for non-small cell 
lung cancer (NSCLC) is based on mutation status of the 
epithelial growth factor receptor (EGFR) and translocation 
of anaplastic lymphoma kinase (ALK). EGFR tyrosine 
kinase inhibitors (TKIs) such as gefitinib, erlotinib or 
afatinib and ALK inhibitors such as crizotinib, ceritinib or 
alectinib have been shown significant benefit in advanced 
NSCLC patients harboring these driver mutations (2). 
However, almost all patients treated with TKIs against these 
driver mutations inevitably develop progressive disease 
because of acquired resistance after about a median of  
12 months of disease control (3). An EGFR mutation 
and ALK translocation are generally considered mutually 
exclusive, and the coexistence of these two drivers has 

been reported in rare NSCLC cases and the effect on the 
response to targeted therapy is still unknown (4). Some 
studies have reported that these co-alterations are associated 
with a poor response to EGFR TKIs (5). 

Stopping an EGFR-TKI can induce sudden and rapid 
disease exacerbation within a short time, which has been 
called a disease flare (6). Moreover, patients who develop 
these disease flares after stopping an EGFR-TKI have 
shorter post-TKI survival and poorer overall survival (7).  
Although patients with disease flare have shorter 
progression free survival to initial administration of a TKI 
than that of no-flare patients, little is known about the 
clinicopathological factors predicting the occurrence of 
a disease flare (6,8). Here, we show an interesting disease 
flare case after a patient with lung adenocarcinoma and 
a concomitant EGFR mutation and ALK translocation 
discontinued gefitinib.
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Case presentation

A 63-year-old woman was admitted to the hospital due to a 
productive cough for 2 months. A chest X-ray and a chest 
computed tomography (CT) scan revealed a central lung 
mass in the right middle and lower lobes with multiple lymph 
node metastases (T4N3) (Figure 1A). Positron emission 
tomography-CT revealed a hypermetabolic mass in the right 
lower lobe and uptake by multiple lymph nodes (Figure 1B).  
We conducted a tumor biopsy under bronchoscopy. 
The pathological diagnosis was poorly differentiated 
adenocarcinoma, and cytokeratin-7 and thyroid transcription 
factor-1 were positive on an immunohistochemistry 
marker assay (Figure 2A,B,C). EGFR genotyping was 
performed using a peptide nucleic acid-mediated polymerase 
chain reaction clamping method, and fluorescent in situ 
hybridization assay (FISH) was performed on tumor tissues 
using a break-apart probe specific to the ALK locus. We 
request scoring of an additional 50 tumor cells in the case 

of an ALK FISH split rate of 10–50% on the first 50 tumor 
cells. The final rate of rearranged-positive cells is calculated 
based on the sum of the first and second scores. According to 
the two-step assessment, ALK FISH showed 15.1% of tumor 
cells positive for ALK translocation (Figure 2D), a sensitive 
EGFR mutation (L858R mutation in exon 21) was identified.

We decided to use gefitinib as first-line treatment but 
stable disease was achieved for only 4 months. We stopped 
the gefitinib due to disease progression, including growth of 
a mass and lymphangitic metastasis (Figure 3A,B) and treated 
her with pemetrexed. Crizotinib treatment was not covered 
with health insurance at that time of disease progression, 
and the patient refused to receive the crizotinib for that 
reason of the financial problem. The patient was admitted 
to the emergency room 22 days after stopping the gefitinib 
due to severe dyspnea and back pain. We found numerous 
hematogenous spreading nodules with cavitation and 
lymphangitic metastasis in both lungs on a chest X-ray and 

Figure 1 Chest computed tomography (CT) scans at the time of diagnosis. (A) CT scan shows right middle and lower consolidation with multiple 
enlarged lymph nodes; (B) positron emission tomography-CT scan shows hypermetabolic mass (maximal standardized uptake value, 10.8)  
and uptake by multiple lymph nodes.

Figure 2 Pathological examinations of the tumor tissue. Hematoxylin-eosin staining of the primary tumor shows adenocarcinoma (A) 
and positive immunohistochemical (IHC) staining for cytokeratin-7 and thyroid transcription factor-1 (B,C) (×400). Fluorescent in situ 
hybridization assay (FISH) for anaplastic lymphoma kinase shows 15.1% positive tumor cells with break apart signals (arrowheads) and cells 
with isolated orange signals (red arrows) (D).
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Figure 3 Radiologic changes after stopping gefitinib. (A,B) Chest X-ray and CT scan on the day gefitinib was stopped; (C) chest X-ray on 
the day the patient was admitted to the emergency room shows multiple lung nodules and increased interstitial markings in both lungs; (D) 
computed tomography (CT) scan shows numerous lung nodules with cavitation and lymphangitic metastasis.

CT scan (Figure 3C,D) as well as extensive bone metastasis. 
Aggravation of respiratory failure and progression of multiple 
organ dysfunction led to death on admission day 4, which 
was 26 days after discontinuing the gefitinib.

Discussion

Patients with lung cancer who receive first-line TKI 
treatment for an EGFR mutation or ALK translocation 
have improved overall response and longer progression-free 
survival rates than those receiving standard chemotherapy 
(9,10). The concomitant occurrence of these two mutations 
is more frequent than expected, despite that they are 
conventionally considered mutually exclusive (11,12). Two 
EGFR/ALK co-mutant tumors demonstrated that genetic 
intratumoral heterogeneity coexists in both single-driver 
and EGFR/ALK co-adenocarcinoma and that mutant 
oncogenic drivers in spatially separate subclones of the same 
tumor might be different (13). However, EGFR/ALK co-
mutant patients show diverse responses to EGFR-TKIs and 
crizotinib, and some cases respond poorly to EGFR-TKI (14). 

Disease flare is defined as hospitalization or death 
attributable to tumor progression after stopping a TKI and 
before initiating subsequent therapy. The incidence of a 
disease flare in patients with EGFR-mutant lung cancer is 
4–23%, and median time to disease flare after stopping a 
TKI is about 8 days (6-8). The disease flare mechanism is 
not yet fully understood. We suggest that when the EGFR-
TKI is stopped in patients with EGFR activating mutations, 
cell growth is accelerated in the sensitive clones, resulting in 
rapid and symptomatic progression (15). Although disease 
flares have not been associated with EGFR mutation status, 
a specific TKI, age, sex, or tobacco use, patients with a 
shorter response to initial TKI administration and pre-
existing brain or pleural metastasis tend to have disease 

flares after stooping the TKI (6,7). 
In this patient, discontinuing gefitinib led to fatal multi-

organ failure due to hematogenous lung metastasis and 
extensive bone metastasis, which was compatible with the 
previously reported poor prognosis (7). Pleura, lung, brain, 
and bone are known progressive sites in patients with a 
disease flare (6). EGFR TKI rechallenge or ALK inhibitors 
could be one of therapeutic options for disease flare in this 
patient. However, it was not available due to the financial 
problem. We selected the pemetrexed as a second-line 
therapy as pemetrexed has been known to be an effective 
option for patients with NSCLC harboring sensitive EGFR 
mutation after gefitinib failure in retrospective studies (16,17).

The ALK translocation is detected by FISH based 
on the first clear cut-off criterion (≥15% of tumor cells) 
for split or single red signals (18). Our FISH results met 
the criteria of at least 50 cells counted and at least 15% 
of the counted cells, as described previously (12). We 
hypothesized that the co-altered ALK translocation might 
influence short progression free survival compared with the 
average response to an EGFR-TKI. Additionally, despite 
the intratumoral heterogeneity observed with the EGFR/
ALK co-mutation, the patient’s EGFR pathway had strong 
oncogene-addiction, which led to rapid deterioration and 
poor clinical outcome.

In conclusion, we experienced a rare case of disease flare 
after stopping gefitinib in a patient with lung adenocarcinoma 
and a concomitant activating EGFR mutation and ALK 
translocation. A disease flare should be considered after 
stopping an EGFR-TKI in patients with the EGFR/ALK  
co-mutation.
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