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Transformation From Adenocarcinoma to Pleomorphic 
Carcinoma as an Acquired Resistance to Epidermal  
Growth Factor Receptor Tyrosine Kinase Inhibitors

Kanako Nishimatsua, Seigo Minamia, c, Shoichi Iharaa, Hironao Yasuokab

Abstract

Pulmonary pleomorphic carcinoma is a very rare histological type of 
primary lung cancer, and usually provides aggressive clinical courses. 
A 65-year-old Japanese woman was diagnosed by transbronchial bi-
opsy of the primary tumor as c-stage IV (cT4N3M1b) of adenocar-
cinoma harboring L858R point mutation in the exon 21 of epidermal 
growth factor receptor (EGFR). She received EGFR tyrosine kinase 
inhibitors (TKIs) (gefitinib and erlotinib) and subsequently cyto-
toxic chemotherapies. Gefitinib achieved partial response, but was 
switched to erlotinib due to elevated serum aspartate transaminase. 
After resistance to EGFR-TKIs, the second transbronchial re-biopsy 
revealed pulmonary pleomorphic carcinoma. Both carcinomatous and 
sarcomatous components retained the L858R mutation, but did not 
acquire T790M mutation. This case suggested that the histological 
transformation to pulmonary pleomorphic carcinoma may be one of 
mechanisms of drug resistance to EGFR-TKIs.
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Introduction

Epidermal growth factor receptor tyrosine kinase inhibitors 
(EGFR-TKIs) are indispensable drugs for patients with non-
small cell lung cancer harboring active EGFR mutations. 
These drugs are superior in efficacy and survival benefit to 
conventional cytotoxic chemotherapy. However, the tumor 
becomes resistant to TKIs someday, and then progresses ap-

proximately 1 - 2 years after introduction of TKIs. Major ac-
quired resistance mechanisms to EGFR-TKIs include T790M 
point mutation [1], overexpressed signaling of c-MET [2] and 
hepatocyte growth factor receptor [3]. Transformation to other 
aggressive histological types such as small cell carcinoma is 
also one of minor resistant mechanisms [4].

Pulmonary pleomorphic carcinoma histologically consists 
of carcinomatous tumor and at least 10% of sarcomatoid tumor 
components [5]. This tumor accounts for only 0.1-1.6% of all 
malignant lung tumors. It is highly resistant to chemotherapy 
and has unfavorable prognosis. However, it remains unknown 
whether EGFR-TKIs are effective against pleomorophic carci-
noma harboring active EGFR mutation.

We herein report a case of possible resistance mechanism 
to EGFR-TKI by histopathological transformation from ad-
enocarcinoma to pleomorphic carcinoma.

Case Report

Investigations

A 65-year-old woman, a current smoker, visited our hospital 
because of persistent cough, back pain and enlarged right su-
praclavicular lymph node. The chest computed tomography 
detected a tumor in the left hilar portion (Fig. 1a).

Diagnosis

She was diagnosed of adenocarcinoma (c-stage IV, c-
T4N3M1b in the seventh edition of UICC-TNM classification) 
by trans-bronchial biopsy. The tumor was bronchoscopically 
visible at the left main bronchus. A L858R point mutation in 
the exon 21 was detected by the peptide nucleic acid-locked 
nucleic acid polymerase chain reaction clamp method (by LSI 
Medience Corporation, Tokyo). The histological specimen 
showed diffuse staining with mutation-specific antibody for 
L858R (clone 43B2 rabbit monoclonal antibody, Cell Signal-
ing Technology, Massachusetts, USA) (Fig. 2). Thereafter, ge-
fitinib achieved partial response (Fig. 1b).

Twenty months after the initiation of gefitinib, when the 
tumor was already resistant to EGFR-TKIs and cytotoxic 
chemotherapies, we performed re-biopsy from the intra-bron-
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chial primary lung tumor in the left main bronchus. The tumor 
specimen showed pleomorphic carcinoma consisting of adeno-
carcinomatous component and sarcomatous component. Both 
components were positively stained with specific antibody for 
L858R point mutation (Fig. 3). We did not detect T790M point 
mutation in the specimen by Cobas EGFR Mutation Test ver-
sion 2 (by LSI Medience Corporation).

Treatment

She started gefitinib in October 2014 and achieved partial re-
sponse (Fig. 1b). However, we switched gefitinib to erlotinib 3 
months after the initiation of gefitinib, because serum aspartate 
transaminase elevated up to 204 U/L. The primary tumor en-
larged and we stopped erlotinib 9 months after the start of gefi-
tinib. Thereafter, she received four cycles of combination chem-
otherapy of cisplatin and pemetrexed and subsequently three 
cycles of maintenance pemetrexed monotherapy. This cytotoxic 
regimen provided stable disease, but we found progressive dis-
ease in the primary tumor in the left lower lobe. Subsequent 
regimen of docetaxel monotherapy was discontinued because of 
enlarged primary tumor after the second cycles (Fig. 1c). At this 
time, we performed the second re-biopsy by bronchoscopy.

Follow-up and outcome

Afatinib did not respond to the transformed tumor and resulted 
in progressive disease after 3 months of afatinib treatment. 
Thereafter, she received best supportive care alone, and died of 
cancer progression 23 months after the initiation of gefitinib.

Discussion

This case was interesting in that the pretreatment pathological 
diagnosis was adenocarcinoma, but post-treatment histology 
was pleomorphic carcinoma after progression to EGFR-TKIs. 
There were many case reports of pleomorphic carcinoma har-
boring active EGFR mutations at the diagnosis. However, to 
our knowledge, there were only three previous case reports in 
which, during the resistance process to EGFR-TKIs, the tumor 
had transformed histologically from adenocarcinoma to pleo-
morophic carcinoma [6-8] (Table 1).

Our case suggested that transformation to more aggres-
sive histological type, pleomorphic carcinoma, is a possible 
mechanism of drug resistance to EGFR-TKI. In our case, be-
fore and after EGFR-TKI and series of cytotoxic chemothera-
py regimens, we bronchoscopically obtained tumor specimens 
from the same primary tumor. The histological comparison of 
these two specimens showed a change from adenocarcinoma 
to pleomorphic carcinoma. In the pleomorophic carcinoma ob-
tained after EGFR-TKI, both carcinomatous and sarcomatous 
components retained EGFR L858R point mutation, but did not 
acquire T790M mutation.

A mechanism of histological transformation from adeno-
carcinoma to pleomorphic carcinoma may be various among 

cases. In a 65-year-old Japanese woman, transbronchial biopsy 
at diagnosis detected some spindle cells in the primarily ad-
enocarcinomatous cells. Her autopsy specimens showed that 
the mutated EGFR immunohistochemically expressed only 
in the adenocarcinomatous component, but not in the spin-
dle/sarcomatous components [7]. In this case, heterogeneity 

Figure 1. Chest CT scan (a) at the diagnosis, (b) 3 months after the 
initiation of gefitinib, and (c) at the second re-biopsy after resistance to 
EGFR-TKIs. CT: computed tomography; EGFR-TKI: epidermal growth 
factor receptor tyrosine kinase inhibitor.
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of a main component of adenocarcinoma and a minor com-
ponent of sarcomatous tumor in the original and primary tu-
mor might be associated with resistance to gefitinib. In this 
speculation, sarcomatous tumor progressed against gefitinib, 
while adenocarcinoma component reduced by gefitinib. Thus, 
a main component might change from adenocarcinoma to 
pleomorphic carcinoma during gefitinib treatment. Another 
case of a 58-year-old Japanese man showed genetic heteroge-
neity of EGFR mutation status in the postmortem specimen. 
The sarcomatoid spindle cell component had both an exon 
19 deletion and T790M point mutation of EGFR, while the 
adenocarcinomatous tumor component had only the exon19 
deletion [6]. The other 72-year-old Japanese woman was di-
agnosed as adenocarcinoma in the primary lung tumor, but 
then encountered pleomorphic sarcoma in the femoral metas-
tasis. Gefitinib managed to reduce her primary lung tumor and 
other metastatic lesions, but failed to control the femoral me-
tastasis. The same types of mutations in EGFR (L858R) and 
TP53 (R181P) were genetically detected in both the lung and 
metastatic tumors [8]. The latter two cases were similar to our 
case in that mutated EGFR expressed both in adenomatous and 

sarcomatous components. In a 60-year-old Japanese woman 
with pulmonary pleomorphic carcinoma, EGFR L858R point 
mutation expressed both in separately microdissected speci-
mens from adenocarcinoma and spindle cell components [9]. 
According to the study by Chang, identical mutation of EGFR 
and p53 was observed both in carcinomatous and sarcomatous 
components in three of 42 patients with pleomorphic carcino-
mas [10]. These findings suggested monoclonal histogenesis, 
which means that sarcomatous component is originated from 
carcinomatous component.

Our case included the following two limitations. 1) We 
did not evaluate next-generation sequencing and other possible 
resistant mechanisms to EGFR-TKIs, such as c-MET ampli-
fication, hepatocyte growth factor over-expression and K-ras 
mutation, because of time-related deterioration (more than 5 
- 6.5 years after the first and second biopsy) and insufficient 
volume of the remaining biopsy specimens. 2) Our pathologi-
cal diagnoses were based on tiny specimens obtained by trans-
bronchial biopsy. Precise diagnosis of pleomorphic carcinoma 
requires larger specimen, but it is usually difficult to obtain it 
in advanced lung cancer.

Figure 2. The first transbronchial biopsy specimen at the diagnosis 
shows adenocarcinoma: (a) hematoxylin and eosin staining (× 20) and 
(b) staining by anti-EGFR exon 21 specific antibody (× 10). EGFR: epi-
dermal growth factor receptor.

Figure 3. The second transbronchial re-biopsy specimen after resist-
ance to EGFR-TKIs: (a) hematoxylin and eosin staining (× 20) and (b) 
staining by anti-EGFR exon 21 specific antibody (× 10). EGFR-TKI: 
epidermal growth factor receptor tyrosine kinase inhibitor.
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Conclusions

This case suggested that the transformation to pulmonary pleo-
morphic carcinoma can be one of mechanisms of drug resist-
ance to EGFR-TKIs.
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