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A B S T R A C T   

Multiple EGFR-mutant and ALK-mutant lung cancers are rare, and standard treatment has not been established 
because of the small number of cases. A 79-year-old man was found to harbor nodular shadows in right S1, right 
S5, and left S3. He was surgically diagnosed with stage IIB (pT3N0M0) EGFR G719X-mutant lung adenocarci
noma in left S3 and stage IA1 (pT1aN0M0) ALK-mutant lung adenocarcinoma in right S5. Owing to the relapse of 
the EGFR-mutant adenocarcinoma, gefitinib treatment was commenced 3 months postoperatively. The tumor 
shrank temporarily; however, the nodular shadow in the right S1 and #3a lymph nodes were found to increase in 
size. He was diagnosed with adenosquamous carcinoma in right S1 and relapsing ALK-mutant adenocarcinoma in 
#3a lymph node. Gefitinib treatment was continued, but due to a renewed increase in the size of the #3a lymph 
node, the drug was changed to alectinib 16 months postoperatively. Subsequently, the EGFR-mutant adeno
carcinomas were found to increase in left S1 despite the decrease in the #3a lymph node size. Nineteen months 
after the first surgery, the treatment was changed to gefitinib, and repeated treatment with this drug and 
alectinib administered every 2 months was continued. This approach enabled 39 months of progression-free 
survival, and no serious adverse events were observed.   

1. Introduction 

Epidermal growth factor receptor (EGFR) mutation occurs in 40%– 
55% of Asian patients with lung adenocarcinoma [1], whereas 
anaplastic lymphoma kinase (ALK) rearrangements occur in 3%–5% of 
Asian patients with lung adenocarcinomas; G719X is a rare mutation 
comprising only 2%–3% of all EGFR mutations. Standard treatment for 
the cases with multiple EGFR-mutant and ALK-mutant lung cancers has 
not been established because of the small number of cases. We herein 
report the rare case of a patient with multiple EGFR-mutant and 
ALK-mutant lung adenocarcinomas who achieved long-term pro
gression-free survival (PFS) following repeated treatment with gefitinib 
and alectinib. 

2. Case report 

A 79-year-old man who was a smoker with a Brinkman index of 900 
was found to harbor nodular shadows in right S1, right S5, and left S3 
(Fig. 1). The diagnosis of all three lesions could not be confirmed by 
transbronchial biopsy. Therefore, we decided to continue patient follow- 
up because it was a pure ground glass nodule for right S1, and confirmed 
the diagnosis of the other two lesions by surgical biopsy. Although the 
possibility of contralateral lung metastasis was also considered, we 
decided to perform surgical biopsy of both lungs after consulting with 
the patient, considering that the two lesions may have different tumors. 
Two months later, he underwent partial upper left lobe resection and 
was diagnosed with stage IIB (pT3N0M0) EGFR G719X-mutant lung 
adenocarcinoma. The next month, he underwent right middle-lobe 
resection and was diagnosed with stage IA1 (pT1aN0M0) ALK-mutant 
lung adenocarcinoma. 

Abbreviations: ALK, Anaplastic lymphoma kinase; EGFR, Epidermal growth factor receptor; HRCT, High resolution computed tomography; LN, Lymph node; PFS, 
Progression-free survival. 
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Initially, postoperative adjuvant chemotherapy with cytotoxic anti
cancer drugs was planned; however, multiple nodular shadows 
appeared in left S1, and transbronchial biopsy was not possible. Clini
cally, EGFR-mutant adenocarcinoma was suspected because the patient 
had a 3 mm accessory nodule near the main tumor in the resected left S3 
and the lesion was in the same left upper lobe. Gefitinib was started 3 
months after the first surgery, and the tumors were found to be 
decreasing. Eleven months after the first surgery, the nodular shadow in 
right S1 and #3a lymph node (LN) were found to be increasing in size 
(Fig. 2). For #3a LN, we decided to perform a surgical biopsy because we 
were unable to determine the tumor from which it had metastasized. 
The surgical lung biopsy led to the diagnosis of adenosquamous carci
noma in right S1 and relapsing ALK-mutant adenocarcinoma in #3a LN. 

Gefitinib treatment was continued as it was, but due to an increase in the 
#3a LN size again (Fig. 3), it was changed to alectinib from 16 months 
after the first surgery. Nineteen months after the first surgery, the 
multiple nodular shadows in left S1 were increased despite a decrease in 
the #3a LN size. The treatment was changed to gefitinib, and the mul
tiple nodular shadows in left S1 were reduced. Then, repeated treatment 
with gefitinib and alectinib administered every 2 months was continued. 
At the last follow-up, the PFS duration after the initiation of gefitinib 
was 39 months, and no lesions suggestive of a new appearance of other 
lesions, including adenosquamous carcinoma, were observed. 

Fig. 1. Image findings before the first surgery. 
(a) The chest high resolution computed tomography 
(HRCT) scan showed a ground glass nodule in right 
S1. F18 fluorodeoxyglucose positron emission to
mography (FDG-PET) scan showed a low uptake. 
(b) HRCT scan showed a 10 × 10 mm2 nodular 
shadow in right S5. FDG-PET scan showed a high 
uptake with a maximal standardized uptake value 
of 4.2. 
(c) HRCT scan showed a 30 × 15 mm2 nodular 
shadow in left S3. FDG-PET scan showed a low 
uptake. 
(d) The #3a lymph node (LN) was small and flat, 
with no apparent swelling. FDG-PET scan showed a 
low uptake.   
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3. Discussion 

Chemotherapy for patients with multiple EGFR-mutant and ALK- 
mutant lung cancers has not been established because of the small 
number of cases. Fan et al. reported that 4.71% of multifocal lung ad
enocarcinomas have EGFR/ALK co-alternations [2]. However, these 

were surgical cases and few treatment cases have been reported. To date, 
two treatment cases similar to the current case have been reported [3,4]. 
Tsunezuka et al. reported a case in which EGFR-mutant and ALK-mutant 
double cancer was diagnosed by surgical resection [3]. Ten months after 
administering adjuvant chemotherapy, alectinib was administered 
owing to the relapse of ALK-mutant adenocarcinoma. He mentioned that 

Fig. 2. Image findings before the third surgery 
(a) 11 months after the first surgery, the nodular shadow in right S1 was found to be increased. FDG-PET scan showed a low uptake. 
(b) The #3a LN size was found to be increased. FDG-PET scan showed a high uptake with a maximal standardized uptake value of 15.1. 

Fig. 3. The course of EGFR-mutant and ALK-mutant adenocarcinomas from before starting alectinib to the first year of repeated therapy 
(a) 16 months after the first surgery, the #3a LN size was found to be increased again. 
(b) 18 months after the first surgery, treatment with alectinib decreased the #3 LN size. 
(c) 30 months after the first surgery, the #3a LN size indicated “stable disease.“ 
(d) 16 months after the first surgery, the nodular shadows in left S1 were not apparent. 
(e) 18 months after the first surgery, the nodular shadows in left S1 were found to be increased. 
(f) 30 months after the first surgery, the nodular shadows in left S1 indicated “stable disease.”. 
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in previous reported cases, it was unclear whether two tumors each with 
one genetic alteration developed simultaneously or a single tumor ac
quired both oncogenic drivers during its development [5–7]. In the 
present case, EGFR mutations and ALK rearrangements were detected in 
different surgically resected tumors rather than in the same tumor. 
Because each of these tumors has a different oncogenic driver, it is 
believed that the development process is different, and it might be 
impossible to control tumors with EGFR-TKI or ALK-TKI alone. Zhao 
et al. mentioned that the response rate of TKIs in double-positive pa
tients was 63.6% for EGFR-TKIs and 55.6% for ALK-TKIs. They have a 
lower response rate than that of a single-mutant patient [8]. Yokoyama 
et al. mentioned two possible mechanisms for low response rates [9]. 
The ALK rearrangement may be associated with resistance to EGFR-TKI, 
and the EGFR mutation and ALK rearrangement within the same cell 
may be heterogeneous and affect therapeutic effect. However, these 
discussions are about the concomitant mutation in the same cell. In the 
present case, ALK-mutant adenocarcinoma progresses when EGFR-TKI is 
used, and EGFR-mutant adenocarcinoma progresses when ALK-TKI is 
used. Because there is a concern that the concomitant use of TKI may 
increase the risk of adverse events, such as drug-induced lung injury, 
repeated therapy was selected. To the best of our knowledge, no similar 
cases have been reported. Therefore, it was necessary to discuss the 
treatment cycle interval. Alectinib treatment was started 16 months 
after the first surgery, and multiple nodular shadows of left S1 had 
increased 19 months after the first surgery. Hence, we judged that tu
mors that were not treatment-targeted increased in 3 months, and the 
cycle interval was set to 2 months. This is the first case showing the 
benefit of repeated therapy with two TKIs every 2 months. 

In conclusion, in a patient with multiple EGFR-mutant and ALK- 
mutant lung cancers, repeated treatment with gefitinib and alectinib 
achieved a long-term PFS of 39 months without serious adverse events. 
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