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Abstract
Large-cell neuroendocrine carcinomas (LCNECs), categorized as high-grade neuroen-
docrine carcinomas, account for approximately 3% of resected lung cancers. LCNECs
containing other components are called ‘combined LCNECs’ and have no standard
treatment. A 73-year-old male with a metastatic brain tumour from a combined
LCNEC of the lung containing adenocarcinoma and sarcomatoid components was
referred to our department. The patient was treated with chemotherapy consisting of
carboplatin and nanoparticle albumin-bound (nab)-paclitaxel in combination with
atezolizumab, which was decided in accordance with the histological evaluation of the
components. This treatment resulted in partial response and remained durable for 12
months with an ongoing regimen. The current case suggests that the constituents of
chemoimmunotherapy should be selected in accordance with the reported efficacy of
relevant regimens for each component of the combined LCNEC.
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INTRODUCTION

Large-cell neuroendocrine carcinomas (LCNECs), catego-
rized as high-grade neuroendocrine carcinomas, account for
approximately 3% of resected lung cancers.1 LCNECs, which
contain other components such as adenocarcinoma, squa-
mous cell carcinoma and pleomorphic carcinoma, are called
‘combined LCNECs’. Currently, there is no standard treat-
ment for advanced combined LCNECs.

This study reports the case of a patient with com-
bined LCNEC whose symptoms were due to brain metas-
tasis. Because the histological findings of the resected
brain tumour and transbronchial biopsy specimen
suggested combined LCNEC with a mixture of adenocar-
cinoma and sarcomatoid components, atezolizumab in
combination with carboplatin and nanoparticle albumin-
bound (nab)-paclitaxel was selected as the first-line treat-
ment regimen. This treatment resulted in partial response

and remained durable for 12 months with an ongoing
regimen.

CASE REPORT

A 73-year-old man was referred to the Department of Neu-
rosurgery with a complaint of a visual field defect. He was a
past smoker with 94 pack-years of smoking and no apparent
exposure to asbestos. Brain magnetic resonance imaging
with contrast enhancement (CE) showed a brain tumour in
the left occipital lobe (Figure 1A), and chest computed
tomography (CT) revealed lung cancer in the right middle
lobe accompanied by necrotic lesions, atelectasis (Figures 1B
and 2B) and mediastinal lymph node metastases
(Figure 2A). The brain tumour was surgically resected, and
histological evaluation confirmed the diagnosis of a meta-
static brain tumour that originated from lung cancer.
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Haematoxylin–eosin (H–E) staining of the brain tumour
revealed neuroendocrine features accompanied by a mixture
of adenocarcinoma and spindle and giant cells, suggesting a

sarcomatoid component (Figure 1C). Immunohistochemis-
try was positive for CD56, chromogranin A (Figure 1D),
synaptophysin (Figure 1E) and thyroid transcription

F I G U R E 1 Brain magnetic resonance imaging with contrast enhancement (CE) showing a brain tumour with ring enhancement in the left occipital lobe
(A). Chest computed tomography (CE) revealing a mass in the right middle lobe with necrotic lesion and partial atelectasis (B). Haematoxylin–eosin staining
of the brain tumour showing rosette-like structures suggesting a neuroendocrine feature, which is accompanied by adenocarcinoma and pleomorphic
carcinoma including spindle and giant cells (C). Immunohistochemistry is positive for chromogranin A (D), synaptophysin (E) and thyroid transcription
factor-1 (F).

F I G U R E 2 Chest computed tomography images with contrast enhancement of the primary tumour in the right middle lobe (B) and mediastinal lymph
node metastasis to #4R (A) are shown. Both lesions appear reduced in size after two cycles of chemoimmunotherapy (C, mediastinal lymph node; D, primary
tumour)

2 of 4 TSUTSUMI ET AL.



factor-1 (Figure 1F). Therefore, he was referred to our
department, and transbronchial biopsy was subsequently
performed. H–E staining of the lung specimen showed
rosette-like structures similar to those of the resected brain
tumour. Chest and abdominal CT (CE) and positron emis-
sion tomography/CT demonstrated no distant metastases.
Therefore, the final diagnosis was combined LCNEC with a
mixture of adenocarcinoma and pleomorphic carcinoma
that originated from the lung and metastasized to the brain
(cT3N2M1b [BRA], stage IVA). The programmed cell
death-ligand 1 expression in the tumour cells was 1%–10%
and no oncogenic driver was detected by next-generation
sequencing (Oncomine Dx Target Test Multi-CDx system,
Life Technologies Corporation Japan).

Although the neuroendocrine component was dominant
in the histological evaluation, chemoimmunotherapy con-
sisting of carboplatin and nab-paclitaxel in combination with
atezolizumab was selected because the histology included vari-
ous components of LCNEC, adenocarcinoma and pleomor-
phic carcinoma. Chemoimmunotherapy resulted in a partial
response with shrinkage of the primary tumour (41% in lon-
ger diameter; Figure 2D) and mediastinal lymph nodes (32%
in shorter diameter [non-measurable lesion]; Figure 2C),
accompanied by an improvement in atelectasis after two cycles
of induction therapy. After four cycles of induction chemo-
immunotherapy, atezolizumab maintenance therapy was
administered for 11 cycles, and the response remained durable
for 12months with an ongoing regimen. The brain metastasis,
which was fully resected, also remained recurrence-free.

DISCUSSION

LCNECs are defined as high-grade neuroendocrine carcino-
mas accounting for 2.1%–3.5% of resected lung cancers,
accompanied by lymph node metastases in 60%–80% and
distant metastases in 40% of cases.1 LCNECs used to be
treated with platinum plus etoposide similar to that in the
standard small-cell lung cancer (SCLC) regimen. On the
other hand, platinum plus paclitaxel showed a good
response rate as high as 78%.2 Taxane-based platinum-
doublet chemotherapy has also shown outcomes similar to
those of the SCLC regimen.3 Although the usefulness of
immune checkpoint inhibitors (ICIs) in LCNECs has not
been confirmed, chemoimmunotherapy has been shown to
improve overall survival.4 Therefore, chemoimmunotherapy
with taxanes could be a promising option for LCNECs.

Approximately 10% of LCNECs contain other components
and are called combined LCNECs.1 As there is no standard
treatment for combined LCNECs, the chemotherapy regimen
should be decided considering each specific component.

In the current case, histological evaluation demonstrated
a variety of components, including LCNEC, adenocarci-
noma and pleomorphic carcinoma with spindle and giant
cells. Although pemetrexed is effective in managing adeno-
carcinoma, pemetrexed plus carboplatin has reportedly
shown unfavourable outcomes in the treatment of

LCNECs.3 However, the usefulness of both taxanes3 and
ICI4 for pleomorphic carcinomas has been reported. In
addition, the following three regimens are also effective for
adenocarcinoma: nab-paclitaxel in combination with car-
boplatin; chemoimmunotherapy including atezolizumab in
combination with carboplatin plus nab-paclitaxel5; and
atezolizumab in combination with bevacizumab, carboplatin
and solvent-based paclitaxel. In the current case, a
bevacizumab-containing regimen was avoided because of
the presence of necrotic lesions in the main tumour
(Figure 1B). Thus, atezolizumab in combination with car-
boplatin and nab-paclitaxel was adopted, resulting in a par-
tial but durable response. The current case suggests that the
constituents of chemoimmunotherapy should be selected in
accordance with the reported efficacy of the relevant regi-
mens for each component of combined LCNEC.

To our knowledge, this is the first report of combined
LCNEC that was successfully treated with chemo-
immunotherapy. The regimen was decided in full consider-
ation of the histological evaluation, in which a variety of
components were detected.
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