
401

doi: 10.2169/internalmedicine.6385-20

Intern Med 61: 401-405, 2022

http://internmed.jp

【 CASE REPORT 】

Radical Resection for Second EGFR-mutated Primary Lung
Cancer Following Immune Checkpoint Inhibitor

Monotherapy for Stage IV Lung Adenocarcinoma
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Abstract:
A 78-year-old woman with multiple lung nodules, epithelial growth factor receptor (EGFR) exon 20 inser-

tion mutations, and diagnosed with advanced lung adenocarcinoma (cT4N3M1a, stage IVA), was referred to

our hospital. She received immune checkpoint inhibitor (ICI) therapy. The therapy showed remarkable antitu-

mor effects; only a single nodule remained in the right upper lobe. The nodule was diagnosed as adenocarci-

noma through a biopsy. We subsequently performed right upper lobectomy for multiple primary lung cancer

(MPLC). The surgical specimen contained EGFR exon 19 deletion mutations and not exon 20 insertion muta-

tions.
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Introduction

Lung cancer is the most common cause of cancer-related

deaths worldwide (1). In Japan, approximately 30% of lung

cancers are diagnosed at stage IV (2). In recent years, im-

mune checkpoint inhibitors (ICIs) have become the treat-

ment of choice for advanced non-small-cell lung cancers

(NSCLCs). Pembrolizumab has been shown to be effective

in the treatment of NSCLCs with a high expression of the

programmed death-ligand 1 (PD-L1) (3). When administered

with platinum-doublet chemotherapy, pembrolizumab has

been shown to be also effective in NSCLCs with low PD-L1

expression (4).

Because ICI therapy has improved the prognosis of pa-

tients with advanced NSCLC, the treatment for residual le-

sions following ICI therapy is expected to increase in the fu-

ture. We herein the remarkable antitumor effect of ICI ther-

apy on tissues with epithelial growth factor receptor

(EGFR)-mutated (exon 20 insertion mutations) stage IV

lung adenocarcinoma. We also successfully resected a nod-

ule thought to be multiple primary lung cancer (MPLC).

Case Report

A 78-year-old woman was referred to our hospital for

multiple lung nodules. No other personal medical history

was reported, except for an episode of goiter three years

earlier. She had no history of malignancy or collagen dis-

ease. She was a never-smoker.

Chest and abdominal computed tomography (CT) showed

a 55-mm mass on the left upper lobe, multiple nodules in

both lungs, and multiple enlarged mediastinal lymph nodes

(Fig. 1a-c). Laboratory examinations revealed elevated levels

of cytokeratin-19 fragments (CYFRA 4.8 ng/mL) and nor-

mal levels of cancer embryonic antigen (CEA), carbohydrate
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Figure　1.　Chest CT. (a, b)  Mass in the left upper lobe and many nodules in both lungs. (c) Multiple 
enlarged mediastinal lymph nodes. (d-f) Mass in the left upper lobe, multiple nodules in both lungs, 
and multiple mediastinal lymph nodes that were reduced following pembrolizumab therapy. 

a b c

d e f

Before pembrolizumab therapy

A er pembrolizumab therapy

antigen 19-9 (CA19-9), Sialyl Lewis X (SLX), and neuron-

specific enolase (NSE). A bronchoscopic biopsy was per-

formed on the left upper lobe. The pathologic diagnosis of

the biopsied specimens was poorly differentiated lung ade-

nocarcinoma (Fig. 2a). The tumor showed a high PD-L1 ex-

pression [tumor proportion score (TPS): 95%] (Fig. 2b). In

addition, EGFR exon 20 insertion mutations were detected.

She was ultimately diagnosed with lung adenocarcinoma

with cT4N3M1a (PUL), stage IVA.

Although the tumor was EGFR-mutated adenocarcinoma,

ICI therapy was used because of the EGFR exon 20 inser-

tion mutations and high expression of PD-L1. The patient

was administered pembrolizumab (200 mg/body, every 3

weeks). After 17 cycles, CT was performed that showed a

reduction in the size of all lymph nodes and disappearance

of the lung nodules (Fig. 1d-f), except for one nodule that

remained in the right upper lobe (Fig. 3a, b).

The therapeutic effect was evaluated as a partial response

based on the response evaluation criteria in solid tumors

(RECIST); however, the patient discontinued the pembroli-

zumab treatment because of nonbacterial cystitis, an

immune-related adverse event. After five months of pem-

brolizumab withdrawal, chest CT was performed that

showed enlargement of the remaining nodule in the right up-

per lobe (Fig. 3c). Fluorodeoxyglucose-positron emission to-

mography/CT was performed for the further evaluation, re-

vealing an increased fluorodeoxyglucose (FDG) uptake in

the nodule only (Fig. 4a, b). A bronchofiberscope biopsy

was performed, and the nodule was diagnosed as lung ade-

nocarcinoma. No lymph node metastasis or systemic metas-

tasis was observed. In addition, the right upper nodule had

an unclear border, unlike the other lung nodules. Therefore,

we considered the possibility of MPLC and performed radi-

cal resection of the right upper lobe.

Initially, video-assisted thoracic surgery (VATS) lung re-

section was performed. However, thoracotomy was required

because of the presence of intense adhesions around the

main pulmonary artery at the hilum and a lymph node at the

hilum and mediastinum. The operative time was 223 min-

utes, and the estimated blood loss was 30 mL. She received

no intraoperative blood transfusion and was hospitalized for

nine days after the operation.

After the operation, EGFR exon 19 deletion mutations

(TPS <1%) were identified on the surgical specimen and di-

agnosed as MPLC (Fig. 2c, d). The patient received tegafur-

uracil treatment as adjuvant therapy following the operation.

No recurrence was observed in the patient one year after

right upper lobectomy.

Discussion

ICI therapy has revolutionized the ever-changing thera-

peutic landscape of some advanced lung cancers, such as

NSCLCs. In the present case, ICI therapy was effective in

treating the EGFR-mutated (exon 20 insertion mutations)

lung adenocarcinoma. EGFR exon 20 insertion mutations

account for up to 4-10% of EGFR mutations in lung cancers

(5). As opposed to other EGFR-mutated lung cancers, tu-

mors with exon 20 insertion mutations respond poorly to

EGFR tyrosine kinase inhibitors (6). Such treatments are
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Figure　2.　Pathological findings. The left upper lobe specimen by biopsy: (a) Hematoxylin and Eosin 
(H&E) staining, ×200, (b) PD-L1 staining, ×400. The right upper lobe specimen by lobectomy: (c) 
H&E staining, ×200, (d) PD-L1 staining, ×400. PD-L1 staining was used the 22C3 antibody. 
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Figure　3.　Chest CT. (a-c) Nodule in the right upper lobe grew slowly. 
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also not effective in EGFR-mutated cancers with high PD-L

1 expression (7). However, several studies have shown oppo-

site results. Masuda et al. reported that PD-L1 expression is

associated with the efficacy of ICIs in patients with EGFR

mutations. In the high-PD-L1-expression group, the objec-

tive response rate (ORR) was 29.4%, whereas it was 0% in

the low-PD-L1-expression group (8). Miyawaki et al. re-

ported that the ORR of pembrolizumab for uncommon

EGFR-mutated NSCLCs was 60% (9). Regarding EGFR

exon 20 insertion mutations, several studies have reported
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Figure　4.　(a, b) A FDG-PET/CT reveals the FDG uptake by the remaining nodule in the right upper 
lobe (arrow). 
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on the antitumor effect of ICI therapy (10, 11). Interestingly,

the subtypes of EGFR mutation and the PD-L1 expression

differed between left and right upper tumors; in addition, the

response to ICI therapy was also different between these tu-

mors. Although several biomarkers (such as the PD-L1 ex-

pression, tumor mutation burden, and tumor-infiltrating im-

mune cells) have been investigated to determine the ICI effi-

cacy, definitive prognostic factors are still not known. Fur-

ther studies are thus needed to evaluate these factors.

There are no generally recognized guidelines for MPLC,

although some diagnostic criteria are widely used in clinical

investigations (12-14). According to these criteria, MPLCs

can be divided into two groups: synchronous MPLC and

metachronous MPLC. These criteria show that the following

findings favor the synchronous MPLC: differences in the ra-

diographic appearance, metabolic uptake, and growth rates

and an absence in lymphatic or systemic metastases even

with the same histology. In our patient, the nodule in the

right upper lobe showed an unclear border with spiculation,

unlike other lung nodules in retrospect. Furthermore, no

lymphatic or systemic metastasis was observed. We therefore

diagnosed the nodule as MPLC before the operation. Some

reports indicated that positron emission tomography (PET)-

CT could distinguish between MPLC and intrapulmonary

metastasis (IM) based on the difference in the maximum

standardized uptake value (SUVmax) (15, 16). The difference

in the SUVmax between lesions was significantly higher in

patients with MPLC than in those with IM. However, we

did not perform PET-CT before the first-line chemotherapy.

If we had performed PET-CT, it might have helped us diag-

nose the MPLC before the operation by comparing the SU-

Vmax values of the left upper tumor and the right upper nod-

ule.

MPLC has been detected in approximately 0.5-0.97% of

patients with lung cancer at the diagnosis. It has been esti-

mated that the risk of developing second lung cancer in pa-

tients who survived resection of an NSCLC-affected tissue is

approximately 1-2% per year (17-19). ICI therapy has be-

come the first-line therapy for most NSCLCs. In addition,

several clinical trials of neoadjuvant and adjuvant ICI thera-

pies are also being conducted. We thus expect that, as the

use of ICI therapy increases, the consideration of pulmonary

resections for metachronous MPLC or oligometastasis fol-

lowing ICI therapy will increase as well.

While ICI therapy is considered promising for the treat-

ment of NSCLCs, few reports are available concerning pul-

monary resection in lung cancers following ICI therapy.

Chaft et al. were the first to report five cases with advanced

NSCLCs for which pulmonary resection was performed for

persistent local disease following ICI therapy. They showed

that pulmonary resection was feasible without any major

postoperative complications (20). Bott et al. reported 19

cases in which pulmonary resection was performed follow-

ing ICI therapy for unresectable lesions, such as distant me-

tastatic disease or extensive mediastinal lymphadenopathy.

Although dense adhesions at either the hilum or chest wall

existed in a few cases, they concluded that surgical resection

following ICI therapy is apparently safe, with mostly minor

complications. The outcomes from these cases were encour-

aging, as they showed reasonable survival rates during the

short-interval follow-up (21). Forde et al. reported that

neoadjuvant therapy with nivolumab in surgically resectable

disease, i.e. early NSCLC, was associated with few side ef-

fects. As a result, lung surgery was not delayed, and excess

postoperative complications were not observed (22). In our

case, thoracotomy was required because of intense adhesions
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at the hilum of the lung; however, no postoperative compli-

cations occurred, and the duration of hospitalization was

also short. It is thus important to pay adequate attention to

patients following ICI therapy in order to detect any recur-

rence of tumors at an early stage and consider radical resec-

tion if possible.

In conclusion, this report showed that a patient with

EGFR-mutated advanced lung adenocarcinoma, who re-

ceived ICI therapy as the primary treatment was able to un-

dergo radical resection of the residual disease because of the

remarkable antitumor effect.
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