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Case Report

A case of osimertinib-resistant lung adenocarcinoma responded 
effectively to alternating therapy
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Abstract: We report a case of initial lung adenocarcinoma in which transformation to small cell 
lung carcinoma (SCLC) was observed after acquired resistance to the 3rd generation epidermal growth 
factor receptor tyrosine kinase inhibitor (EGFR-TKI) osimertinib and alternating treatment between 
chemotherapy and osimertinib was effective. A 61-year-old woman with EGFR mutation positive stage 
IV lung adenocarcinoma was administered 1st generation EGFR-TKI for 8 months as the first line 
therapy, then chemotherapy and 2nd generation EGFR-TKI after progressive disease (PD). Four years 
after initial diagnosis, EGFR T790M was detected in a metastatic lesion of the right thoracic wall and 
osimertinib was prescribed. Although partial response (PR) was achieved, a new metastatic lesion appeared 
in the right pleurum near the diaphragm, in which SCLC characteristics were observed with elevation of  
pro-gastrin-releasing peptide (pro-GRP) at the time of PD under osimertinib. Osimertinib was discontinued 
and carboplatin plus irinotecan chemotherapy was chosen as the next treatment, leading to PR after  
2 cycles. Subsequently, the right thoracic wall tumor harboring T790M and the right pleural tumor near the 
diaphragm showing transformation to SCLC exhibited opposite responses to therapy alternating between 
osimertinib and chemotherapy. It is concluded that extended disease control can be achieved by combining 
appropriate treatments according to the mechanisms of resistance inferred from precise genetic and 
pathological examination in real time.
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Introduction

Transformation to small cell lung carcinoma (SCLC) is 
one mechanism of tumor resistance to osimertinib (1-5).  
Although treatment targeted on small cell carcinoma 
has been effective, improved prognosis has not been 
achieved (6,7). In addition, due to tumor heterogeneity, 
the mechanism of resistance varies depending on the site 
of the tumor, and multiple resistance mechanisms can  

co-exist (8,9), making treatment more difficult. We 
experienced a case in which transformation to SCLC 
was observed after acquired resistance to osimertinib. 
Chemotherapy was effective against sites that transformed 
to SCLC, whereas osimertinib was effective against sites 
harboring T790M mutation. This case is a useful example 
of how disease control can be maintained over a long period 
by alternating therapies.
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Case presentation

A 61-year-old woman with no smoking history presented 
with complaints of cough and sputum at her primary 
hospital. A tumor shadow was observed on the right 
upper lung field of a chest X-ray and she was referred to 
our hospital because of suspected lung cancer. Computed 
tomography (CT) showed a 40 mm mass in the upper 
lobe of the right lung, right pleural dissemination, and 
right pleural effusion. Magnetic resonance imaging (MRI) 
revealed multiple brain metastases. Positron emission 
tomography with computed tomography (PET/CT) showed 
intense uptake in the lung mass, pleural dissemination, and 
mediastinal lymph nodes. Serum levels of carcinoembryonic 
antigen (CEA) and sialyl Lewis X (SLX) tumor markers 
were high at 7.8 ng/mL and 22.6 U/mL, but pro-gastrin-
releasing peptide (pro-GRP) was within normal range at 
25.0 pg/mL. A CT guided biopsy from the primary lesion 
was performed and diagnosed as lung adenocarcinoma 
(Figure 1A), in which immunohistochemical stains were 
positive for thyroid transcription factor-1 (TTF-1) and 
negative for p63. In addition, Figure 1B shows the second 
biopsy specimen and Figure 1C,D,E show the third biopsy 
specimen (details will be described later). Epidermal growth 

factor receptor (EGFR) L858R was positive and stage was 
cT4N2M1b, IV (M: brain, pleural dissemination, UICC-7).  
Gefitinib was administered as the first line therapy, 
with a subsequent switch to erlotinib because of grade 3 
aspartate aminotransferase (AST)/alanine aminotransferase 
(ALT) elevation; this resulted in partial response (PR). 
After 8 months without progression, chemotherapy with 
carboplatin, pemetrexed, and bevacizumab was given, 
followed by maintenance with pemetrexed and bevacizumab 
for 1.5 years. Subsequently, after 6 months of afatinib 
treatment the right pleural dissemination began to grow 
(Figure 2A).

Osimertinib was marketed 4.2 years after initial treatment 
of this patient, so at that time re-biopsy was performed 
from the metastatic lesion in the right chest wall. 
Proliferation of malignant cells showing tubular structures 
was observed (Figure 1B); these were TTF-1 positive and 
p40 negative. Since T790M was identified by the cobas 
EGFR mutation test v2 (Roche Molecular Diagnostics, 
Pleasanton, CA, USA) in addition to L858R, osimertinib 
was administered. The overall response was assessed as 
PR, and disease control was maintained for approximately  
10 months (Figure 2A,B,C,D), during which time there was 
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Figure 1 Pathology of initial biopsy and re-biopsy (2nd, 3rd) tissue. (A) Papillary proliferation of malignant cells is observed in the biopsy 
specimen obtained from the primary tumor at the time of initial diagnosis (hematoxylin and eosin, ×200); (B) re-biopsy specimen obtained 
from the metastatic lesion of the thoracic wall shows that malignant cells proliferated with formation of tubular structures (hematoxylin and 
eosin, ×200); (C) third biopsy specimen obtained from the pleural tumor near the right diaphragm, which was resistant to osimertinib, shows 
dense proliferation of naked nucleoid malignant cells with highly increased chromatin (hematoxylin and eosin, ×200). In immunohistological 
analysis, synaptophysin (D), and CD 56 (E) were both positive (×200).
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no increase in brain metastases. Although shrinkage of the 
pleural dissemination within the right thorax was achieved 
(Figure 2E), the right pleural effusion gradually increased 
in size, and there was also a rapid increase in the pleural 
tumor near the right diaphragm (Figure 2F). The patient 
was hospitalized due to exacerbation of dyspnea and right 
abdominal pain; shortly after hospitalization, re-biopsy 
(third biopsy) was performed from the pleural tumor near 
the right diaphragm and transformation to SCLC was 
confirmed (Figure 1C). In immunohistochemical staining, 
synaptophysin (Figure 1D) and CD56 (Figure 1E) were 
positive as well as TTF-1. T790M and C797S were not 
detected in the tissue but L858R was. Features of small cell 
carcinoma were also observed in cytological examination of 
the right pleural effusion, co-existing with T790M. Tumor 
marker pro-GRP was high: 4,229 pg/mL. After 2 cycles 
of combination chemotherapy with carboplatin (CBDCA) 

and irinotecan (CPT-11) were conducted, pleural effusion 
decreased and the pleural tumor near the right diaphragm 
shrank markedly, and pro-GRP was within normal range. 
Dyspnea and right abdominal pain were also improved 
gradually within two weeks after starting chemotherapy. 
However, pleural dissemination within the right thorax once 
again progressed (Figure 2G,H), and SLX which decreased 
once after administration of osimertinib, increased again 
after two cycles of chemotherapy (Figure 2). Osimertinib 
was re-administered, and pleural dissemination within 
the right thorax again shrank (Figure 2I). On the other 
hand, the pleural tumor near the right diaphragm, which 
had shrunk under chemotherapy, again became enlarged 
(Figure 2J). When treatment was changed from osimertinib 
to chemotherapy, pro-GRP declined. Alternating therapy 
between osimertinib and chemotherapy has continued for 
one year after occurrence of SCLC transformation. 

Figure 2 Clinical course from the administration of osimertinib is shown. Green arrows indicate points at which the CT examinations were 
performed. The upper part of the CT images (A,C,E,G,I) shows change of the right pleural dissemination and the lower part (B,D,F,H,J) 
shows change of the pleural tumor near the right diaphragm. SLX, sialyl Lewis X; pro-GRP, pro-gastrin-releasing peptide; SCLC, small cell 
lung carcinoma; CT, computed tomography.
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Discussion

Frequency of transformation to SCLC as a 1st generation 
EGFR tyrosine kinase inhibitor (EGFR-TKI) resistance 
mechanism is reported in 2–14% of cases of EGFR-
mutated non-small cell lung cancer (10-13). Although the 
mechanism of acquired resistance to 3rd generation EGFR-
TKI has not yet been elucidated, there are some reports of 
transformation to SCLC (1-5). In our case reported herein, 
the two lesions—one that transformed to SCLC and one 
that was T790M positive—grew differently depending 
on the treatment; the former at progressive disease (PD) 
to osimertinib and the latter at PD to chemotherapy. We 
are led to believe that the adenocarcinoma component 
harboring T790M, which was controlled by osimertinib, 
increased in size during administration of the cytotoxic 
agents. Because concurrent administration of EGFR-TKI 
and chemotherapy is not covered by medical insurance 
in Japan, we alternated therapy between osimertinib and 
chemotherapy, with the result that the disease condition 
is still stable. As far as we know, this is the first case where 
lesions with both adenocarcinoma and transformed SCLC 
have been controlled for a long period by alternating 
therapy.

There are several case reports showing that chemotherapy 
for SCLC was successful against transformation to SCLC 
after acquired resistant to 1st generation EGFR-TKI. 
However, in two reviews, response rates were good but 
prognosis was poor (6,7). Jiang et al. reported that the 
median survival time after confirmed transformation to 
SCLC was 7.1 months (6) and Roca et al. reported that it 
was 6.0 months (7). One of the causes of poor prognosis 
despite the good response to chemotherapy is multiple 
resistance mechanisms, which include tumor heterogeneity. 
Two types of tumor heterogeneity have been reported 
in terms of T790M and transformation to SCLC as 
mechanisms of acquired resistance to 1st generation EGFR-
TKI. One is that T790M positive adenocarcinoma and 
transformation to SCLC reciprocally exist in multiple 
metastatic lesions, which were shown in autopsies of 
patients whose tumors had acquired resistance to 1st 
generation EGFR-TKI (8,9). The other is that histological 
change from adenocarcinoma to SCLC occurs in the same 
lesion after it has acquired resistance to 1st generation 
EGFR-TKI (14). For both situations, combination of 3rd 
generation EGFR-TKI and chemotherapy against SCLC 
would theoretically be effective. Although the use of a 
combination of osimertinib and cytotoxic agents has not 

been reported, it has been reported that disease control was 
achieved with a combination of alectinib and CPT-11 in a 
case of ALK-positive non-small cell lung cancer that had 
transformed to SCLC during alectinib treatment (15). 

We performed alternating therapy with chemotherapy 
and osimertinib for a patient in whom transformation to 
SCLC was observed when the tumor acquired resistance 
to osimertinib. Considering this case, we think that it is 
important to perform genetic and pathological examination 
to precisely characterize the lesions in real time. A 
combination strategy, such as molecular targeted therapy 
and cytotoxic agents, will be required, since multiple 
resistance mechanisms arise in response to multiple 
treatments.

Conclusions

In addition to transformation to SCLC, various other 
mechanisms of acquired resistance to osimertinib have been 
reported. Due to the presence of tumor heterogeneity, it 
is conceivable that multiple resistance mechanisms may 
be present simultaneously or sequentially in an individual 
patient. Real time genetic and pathological examination 
to precisely characterize the lesions is indispensable for 
deciding the next course of treatment. 
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