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Introduction

hymic carcinima is a rare, invasive mediastinal
neoplasm that has a high propensity for metastasis.

Because of its rare occurrence, only limited numbers of
patients have been analyzed in studies published thus
far.  The extent of disease at presentation often precludes
complete surgical resection, and systemic chemotherapy
plays a very important role in treatment.  The optimal
treatment for unresectable thymic carcinoma remains
unclear, and the efficacy of second-line and further
treatment is also still unclear.  We report a case of a
patient with advanced thymic carcinoma that had
progressed after two prior chemotherapy regimens who
was successfully treated with amrubicin (AMR)
administered as a single agent.

Case Report

A 57-year-old man who had undergone total thymectomy
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Thymic carcinoma is a rare but aggressive thymic neoplasm.  The optimal regimen of chemotherapy
for thymic carcinoma in the second and subsequent lines of therapy remains unclear.  We report a case
of a patient with thymic carcinoma who showed a response of stable disease to third-line chemotherapy
with single-agent amrubicin (AMR), a synthetic anthracycline analogue and potent DNA topoisomerase
II inhibitor.  A 57-year-old man was diagnosed with thymic carcinoma complicated by pleural
dissemination and pulmonary metastasis.  When a recurrence was diagnosed after CODE (cisplatin,
vincristine, doxorubicin, etoposide) combination chemotherapy and subsequent carboplatin (CBDCA)
plus paclitaxel combination chemotherapy as a second-line therapy, AMR was administered as a 5-
minute intravenous infusion at a dose of 40 mg/m2 daily on three consecutive days, every 3 weeks.
Four cycles of AMR were administered, and stable disease was confirmed. There were no severe
hematological or non-hematological toxicities.  It was concluded that AMR can be an effective
therapeutic option for advanced thymic carcinoma.  To our knowledge this is the first report to
demonstrate an activity of AMR against thymic carcinoma in a third-line setting.
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for thymic carcinoma at another hospital in 2005 was
admitted to our hospital in 2009 because of increasing
chest discomfort and abnormal shadows in the right lung
on a chest x-ray.  Computed tomography (CT) of the
chest revealed pleural dissemination and a lung metastasis
in the right lung.  CT-guided percutaneous needle-biopsy
of the pleural dissemination yielded small tissue
fragments, and histological examination revealed a highly
cellular tumor composed of epithelioid cells that exhibited
nuclear atypia and contained eosinophilic cytoplasm
(Figure 1A, B).  Some rosette-like structures and remnant
perivascular spaces were also seen, and uniform
infiltration by a few lymphoid cell was evident throughout
the tumor, but there was no overt keratinization.
Immunoreactivity for CD5 was detected partially in tumor
cells; but immunostaining for CD117 and neuroendocrine
markers, including chromogranin A and synaptophysin,
was negative.  The tumor cells had a high MIB-1 labeling
index (approximately 25%, Figure 1C),1 and sporadic
p53 protein overexpression was observed (Figure 1D).
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A, B. Hematoxylin-eosin-stained section of
the highly cellular tumor composed of
epithelioid cells (original magnification: A,
×100; B, ×200).

C, D. The tumor cells had a high MIB-1
labeling index and (D) exhibited sporadic
p53 overexpression (original magnification:
C, D, ×200).

Figure 1
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Figure 2.  A. The CT scans of the chest in May 2010 revealed re-growth of pleural
dissemination and B. pulmonary metastasis.
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Figure 3.  The CT scans of the chest in September 2010 after 4 cycles of chemotherapy
showed: A. reduction in the size of the pleural dissemination and B. the pulmonary
metastasis.
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Amrubicin for patient with thymic carcinoma

These findings were consistent with thymic carcinoma,
and a diagnosis of postoperative metastatic thymic
carcinoma, stage IVB (according to the classification
proposed by Masaoka2) was made.

The patient was treated with cisplatin, vincristine,
doxorubicin, and etoposide (CODE) combination
chemotherapy in the first-line setting, and he showed a
partial response.  After a recurrence of CODE he was
treated with four cycles of carboplatin plus paclitaxel,
and he achieved disease control.  However, the CT scans
of the chest in May 2010 revealed re-growth of both the
pleural dissemination and the pulmonary metastasis
(Figure 2A, B), and the serum Cyfra level was elevated
to 20 ng/ml.  The institutional upper limit of normal
value of serum Cyfra is 3.5 ng/ml.  A single-agent
amrubicin (AMR) therapy in the third-line setting was
begun in May 2010 and consisted of intravenous infusion
of AMR in 50 ml of normal saline over 5-minutes at a
dose of 40 mg/m2 per day on days 1-3 every 3 weeks, and
four cycles of the AMR therapy were administered.  The
response was evaluated in accordance with Response
Evaluation Criteria in Solid Tumors version 1.1.3  CT
scans of the chest in September 2010 after 4 cycles of
AMR showed a 12% decrease in the sum of diameters of
target lesions comparing with the baseline sum of
diameters, indicating confirmed SD (Figure 3A, B).  After
two additional cycles of AMR, the serum Cyfra level had
decreased to an institutional upper limit of normal value
(Figure 4).  All cycles of AMR were administered without
dose reduction (total dose, 402 mg/body).  The adverse
events related to AMR administration were evaluated
according to the Common Toxicity Criteria for Adverse

Events, Version 4.0 grading system proposed by the
National Cancer Institute.  The hematological toxicities
that occurred were grade 3 neutropenia and grade 1
leukopenia and no severe nonhematologic toxicities
including febrile neutrtopenia.  Afterward, CT scans of
the chest in February 2011 unfortunately revealed re-
growth of the pleural dissemination and the pulmonary
metastasis, an increase in the serum Cyfra level was
observed (Figure 4), and the progression-free survival
time (PFS) of this patient was 8.5 months.  After the
confirmation of the progressive disease, the patient has
been receiving the best supportive care as an outpatient.
In June 2011, as of this writing, the patient is still alive.

Discussion

Since several reports have indicated the efficacy of
combination chemotherapy regimens containing cisplatin
and doxorubicin, such as ADOC (cisplatin, doxorubicin,
vincristine, and cyclophosphamide) and CODE, as
treatment for thymic carcinoma,4,5 doxorubicin is an
anthracycline, an antitumor agent that is a highly reliable
agent for the treatment of thymic carcinoma.  Nonetheless,
the optimal treatment for thymic carcinoma remains
unclear, and the efficacy of second-line or more settings
also remains unclear.  The present report is of a patient
with advanced thymic carcinoma who experienced
relapses after two prior regimens and acquired a period
of disease control and PFS of 8.5 months with a single-
agent of AMR.

In Japan, AMR was developed for the treatment of
small cell lung cancer (SCLC), and non-small cell lung

Figure 4.  Changes in the serum Cyfra level
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cancer (NSCLC).  In the first-line setting, a platinum
doublet regimen containing AMR showed an overall
response rate (ORR) of 76% in the patients with SCLC,6

and of 18%-28% in patients with NSCLC.7,8  In the
second-line setting AMR monotherapy yielded an ORR
of 17%-52% in the patients with SCLC,9,10 and of 12% in
the patients with NSCLC.11  These results suggest that
AMR is recognized as a promising anticancer agent for
lung cancer.

To the best of our knowledge, the present report is the
first to suggest the activity of AMR against advanced
thymic carcinoma in the third-line setting.  AMR is a
totally synthetic anthracycline and a potent topoisomerase
II inhibitor.  Moreover, AMR has been shown to have an
antitumor effect that is greater than that of doxorubicin
in an experimental animal model.12  AMR and its 13-
hydroxy metabolite amrubicinol have been shown to
inhibit the enzyme activity of purified human DNA
topoisomerase II.13  Amrubicinol is 10-100 times more
cytotoxic than AMR.14  Thus, AMR activity against
advanced thymic carcinoma is greater than that of
doxorubicin.  Certainly a cardiotoxicity has been
particularly recognized as a principle toxicity of
doxorubicin, but AMR did not exhibit any potential for
chronic cardiotoxicity in an experimental animal model.15

Cardiotoxicity was not observed in the present case.
In conclusion, thymic carcinoma can be expected to

show a clinical response to chemotherapy with AMR.
Because of the activity of single-agent AMR against
thymic carcinoma, further studies of this agent either as
a single agent or in combination with other agents are
warranted.
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