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Abstract. Thymic carcinoma is a rare neoplasm with a poor
outcome due to its aggressive characteristics. For patients who
are not operable, radiation therapy and/or palliative chemotherapy are indicated. However, no optimal chemotherapy
regimen has been established. The present study reports the case
of a 22‑year‑old man with advanced lymphoepithelioma‑like
thymic carcinoma refractory to conventional chemotherapy
with carboplatin plus solvent‑based paclitaxel (sb‑PAC) treatment. The patient was subsequently treated with carboplatin
plus nanoparticle albumin‑bound paclitaxel (nab‑PAC). The
treatment resulted in a partial response following three cycles
of chemotherapy. Since only grade 3 neutropenia, but no other
severe adverse effects, was observed, no dose reduction was
required. To the best of our knowledge, the current study is the
first to present the response to chemotherapy with carboplatin
plus nab‑PAC in a patient with lymphoepithelioma‑like thymic
carcinoma. Considering that no standard treatment has been
established in thymic carcinoma, nab‑PAC may merit further
investigation in this rare, but aggressive disease.
Introduction
Thymic tumors, consisting of thymoma and thymic carcinoma,
are rare neoplasms that arise in the anterior mediastinum.
Thymic carcinomas have malignant cytological features with
aggressive invasion of mediastinal organs, resulting in a poor
outcome, whereas thymomas are generally considered to be
cytologically benign (1,2).
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Surgery is indicated as the initial treatment for cases in
which complete resection is considered feasible. For patients
who are not operable, radiation therapy and/or chemotherapy
may be indicated for symptom control and potentially
prolonged survival rates (3). Owing to the rarity of thymic
carcinoma, however, a standard chemotherapy regimen
remains to be established.
Nanoparticle albumin‑bound paclitaxel (nab‑PAC), an
albumin‑bound, 130 nm particle form of paclitaxel, was
developed to avoid Cremophor/ethanol‑associated toxicities
for solvent‑based paclitaxel (sb‑PAC), and to exploit albumin
receptor‑mediated endothelial transport (4). Promising activity
was demonstrated in patients with non‑small cell lung cancer
(NSCLC), breast cancer and gastric cancer (5‑7). In the present
study, a case of lymphoepithelioma‑like thymic carcinoma is
described, refractory to carboplatin plus sb‑PAC (CP) treatment, but which responded to subsequent treatment with
carboplatin plus nab‑PAC.
Case report
A 22‑year‑old man presented with progressive chest pain,
dyspnea and body weight loss. Contrast‑enhanced computed
tomography (CT) using an Aquillion™ One CT scanner
(Toshiba, Tokyo, Japan) revealed a 20x10 cm irregular tumor
in the right thorax with pleural dissemination and invasion to
the brachiocephalic trunk, right pulmonary artery, trachea and
epicardium (Fig. 1).
Fluorodeoxyglucose (FDG) positron‑emission CT
(Discovery IQ; GE Healthcare, Buckinghamshire, UK) demonstrated marked FDG accumulation in the tumor. CT‑guided
needle biopsy of the tumor was performed. The tissue was fixed
in 10% neutral‑buffered formalin, and embedded in paraffin.
A 3 µm‑thick section of the paraffin block was stained with
hematoxylin and eosin, and used for immunohistochemistry.
Histologically, the tumor was composed of nests and sheets of
malignant cells with the infiltration of lymphocytes (Fig. 2A).
The tumor cells exhibited a high nuclear/cytoplasmic
ratio and large vesicular nuclei with distinct nucleoli.
Immunohistochemical staining was performed on a Ventana
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Figure 1. Imaging findings of chest CT at diagnosis. (A) A contrast‑enhanced CT image, showing a 20x10 cm tumor. (B) A coronal section image of the CT,
revealing pleural fluid and the mass invading mediastinal organs: The brachiocephalic trunk, right pulmonary artery, trachea and epicardium. CT, computed
tomography.
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Figure 2. Histopathological findings of the tumor obtained by CT‑guided needle biopsy. (A) Low‑power (left) and high‑power (right) images of a hematoxylin
and eosin‑stained section, showing the tumor consisting of sheets and nests of carcinoma cells with indistinct cell borders accompanied by abundant lymphocytes. (B) Immunohistochemical analysis, showing positivity for Epstein‑Barr virus‑encoded small RNA (left) and CD117 (right). CT, computed tomography.

BenchMark URTLA instrument (Ventana Medical Systems,
Inc., Tucson, AZ, USA). CAM5.2 (clone cytokeratin 8, 1:500,
B.D. 349205), cluster of differentiation 5 (CD5; clone 4C7,
1:50, Leika NCL‑CD5‑4C7), CD117 (polyclonal, 1:200,
Dako A4502) and EBER [Epstein‑Barr virus (EBV)‑encoded
small RNA] in situ hybridization (ISH; Roche 518‑102524)
were selected as diagnostic markers. Immunohistochemical
staining revealed that the tumor cells were positive for cytokeratin CAM5.2, CD117 and the EBV‑encoded small RNA, but
were negative for CD5 (Fig. 2B). On the basis of these findings,
the patient was diagnosed with lymphoepithelioma‑like thymic
carcinoma, stage IVa, in accordance with the Masaoka‑Koga
staging system (8).
As the initial therapy, palliative radiotherapy (45 Gy) for the
mediastinal area in combination with weekly carboplatin [dose
calculation: Area under curve (AUC) 2] plus sb‑PAC (40 mg/m2)
was started to palliate the airway obstruction and dyspnea.
When the palliative radiotherapy was completed, despite

the reduction in tumor size, liver invasion was subsequently
demonstrated using FDG positron emission CT (Fig. 3A).
Subsequently, chemotherapy with carboplatin (AUC 6, day 1)
and nab‑PAC (100 mg/m2, days 1, 8 and 15) every 3 weeks was
started. Since only grade 3 neutropenia, but no other severe
adverse effects, was observed, no dose reduction was required.
Objective tumor size reduction (partial response) was obtained
following three cycles of chemotherapy (Fig. 3B).
Discussion
Thymic carcinoma is a rare neoplasm, with a poor outcome
due to its aggressive characteristics. For patients who are not
operable, radiation therapy and/or palliative chemotherapy
are indicated (1). Since a standard chemotherapy regimen for
thymic carcinoma remains to be established, the present case
report implies that carboplatin plus nab‑PAC is a promising
therapy for patients with thymic carcinoma.
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Figure 3. Response to chemotherapy with CBDCA with nab‑PAC. (A) Fluorodeoxyglucose positron emission CT images showing liver invasion during conventional chemotherapy with CBDCA plus solvent‑based paclitaxel. (B) Plain CT images prior to chemotherapy with CBDCA plus nab‑PAC (left); following
three cycles of chemotherapy (right), the reduction in the tumor size is shown. White dotted lines show the margins of the tumor. CBDCA, carboplatin; CT,
computed tomography; nab‑PAC, nanoparticle albumin‑bound paclitaxel.

In the National Comprehensive Cancer Network guidelines
for thymoma and thymic carcinoma, CP is recommended as
the first‑line chemotherapy in patients with advanced‑stage
thymic carcinoma (3). Two phase II studies by Lemma et al (9)
and Hirai et al (10) revealed that patients with advanced‑stage
thymic carcinoma had a favorable response to CP (overall
response rate of 22 and 36%, respectively) compared with the
response in other studies (11‑18). There have been no prospective large‑scale trials addressing the optimal chemotherapy
regimen for patients with thymic carcinoma, due to the rarity
of this disease.
CP regimens occasionally cause severe sensory neuropathy,
resulting in dose reduction and/or treatment termination. In
the study of Lemma et al (9), grade 3 sensory neuropathy was
observed in 13.3% [and the rate of discontinuation of treatment
for toxicity was considerably higher (~21%)] of the patients
with either thymoma or thymic carcinoma receiving the CP
regimen (9).
Nab‑PAC, the 130 nm albumin‑bound paclitaxel formulation, is a promising novel agent with lower toxicity and higher
accumulation in tumors compared with sb‑PAC. In a preclinical
in vivo study, increased antitumor activity of nab‑PAC was
reported, with a 33% higher paclitaxel concentration in tumors
compared with sb‑PAC (4). A phase III trial for patients with
advanced NSCLC revealed that the administration of carboplatin
plus nab‑PAC as a first‑line therapy resulted in a significantly
lower rate of sensory neuropathy, 26% greater dose intensity, and
a higher objective response rate (33 vs. 25%; P=0.005) compared
with CP (5). In the current case study, weekly CP was administered in combination with palliative radiotherapy due to the safe
profile of CP when administered with concurrent radiotherapy.

Notably, the tumor responded to subsequent chemotherapy
with carboplatin and nab‑PAC, despite progression during the
treatment with weekly CP. A high accumulation of nab‑PAC in
the tumor and high dose intensity may have contributed to the
response.
According to the World Health Organization classification,
there are 13 subtypes of thymic carcinoma: 60‑70% of all
thymic carcinomas are subtypes of squamous cell carcinoma
and lymphoepithelioma‑like carcinoma. The lymphoepithelioma‑like carcinoma is a classically common, although now
rare, subtype (1.0‑8.2%), with poor prognosis, being associated
with Epstein‑Barr virus infection (19‑25). A histological difference appears to be associated with the response to nab‑PAC:
A subset analysis of a phase III study in patients with NSCLC
revealed that squamous cell carcinoma responded markedly
well to carboplatin plus nab‑PAC (5). In thymic carcinoma,
two cases receiving carboplatin plus nab‑PAC and exhibiting a
favorable response were previously reported, and notably, the
two cases were presented as squamous cell carcinomas (26,27).
The current case study describes, to the best of our knowledge,
the first patient with thymic lymphoepithelioma‑like subtype
who responded to carboplatin plus nab‑PAC. A response to
nab‑PAC, in association with the histological subtype, in
thymic carcinoma should be discussed in the future.
In conclusion, a case of thymic carcinoma with lymphoepithelioma‑like histology that responded to treatment with
carboplatin plus nab‑PAC has been presented in the current
study. Considering that a standard treatment has yet to be
established in patients with thymic carcinoma, nab‑PAC
may merit further investigation in this rare, but aggressive
disease.
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