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Abstract

A standard chemotherapy regimen for advanced thymic carcinoma has not yet been estab-
lished. We treated 2 cases of thymic carcinoma with carboplatin plus nanoparticle albumin-
bound (nab)-paclitaxel, and nab-paclitaxel maintenance therapy. The first case was a 68-year-
old female, admitted for dyspnea and left shoulder pain. Chest computed tomography (CT)
showed a huge mass in the anterior mediastinum, pleural and pericardial effusions, and mul-
tiple lung metastases. Specimens obtained from the anterior mediastinal mass by CT-guided
needle biopsy revealed squamous cell carcinoma of the thymus, which was in stage IVB. The
patient was administered carboplatin plus nab-paclitaxel as first-line treatment. After 3 cycles
of chemotherapy, a partial response was observed with marked shrinkage of the tumor. Follow-
ing 6 cycles of chemotherapy, nab-paclitaxel maintenance therapy was initiated. Disease pro-
gression was seen 9.1 months after initiation of treatment. The patient experienced no serious
adverse events. The second case was a 70-year-old male who had productive cough, dyspnea,
and right-sided chest pain. Chest CT revealed a huge mass in the anterior mediastinum, peri-
cardial effusion, and multiple lymphadenopathies. Specimens obtained from station 11s by en-
dobronchial ultrasound-guided transbronchial needle aspiration revealed undifferentiated thy-
mic carcinoma, which was in stage IVB. Six cycles of carboplatin plus nab-paclitaxel were
administered, followed by 5 cycles of nab-paclitaxel for maintenance. A partial response was
seen, which was sustained for more than 13 months. The patient experienced no serious ad-
verse events. These cases show that chemotherapy with carboplatin plus nab-paclitaxel and
nab-paclitaxel as maintenance therapy can be a useful regimen for advanced thymic carcinoma.
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Introduction

Thymic carcinoma is a rare malignant tumor that arises from the thymic epithelium in
the anterior mediastinum, and has been reported to account for 12-14% of all thymic
epithelial tumors, with a poor outcome due to its aggressive nature [1, 2]. Systemic chemo-
therapy is often administered in advanced cases. A standard chemotherapy regimen for
thymic carcinoma has not yet been established due to its rarity, although a combination
chemotherapy with carboplatin plus solvent-based paclitaxel has been reported to be effective
for advanced thymic carcinoma [3-7]. However, little is known about the efficacy and safety
of carboplatin plus nanoparticle albumin-bound (nab)-paclitaxel for advanced thymic
carcinoma.

We report 2 cases of advanced thymic carcinoma successfully treated with carboplatin
plus nab-paclitaxel and maintenance therapy with nab-paclitaxel.

Case Presentation

Case 1

A 68-year-old female with no history of smoking was admitted to our hospital in January
2019 for dyspnea, left shoulder pain, and a widened mediastinum visible on chest X-ray. Chest
computed tomography (CT) showed a huge mass in the anterior mediastinum, right hilar
lymphadenopathy, massive left-sided thoracic effusion, pericardial effusion, and multiple
lung nodules (Fig. 1a). Positron emission tomography revealed marked '8F-fluorodeoxy-
glucose accumulation in the anterior mediastinal mass, right hilum, left pleura, pericardium,
bilateral lung nodules, and sternum. The specimens obtained from the anterior mediastinal
mass by percutaneous CT-guided needle biopsy revealed squamous cell carcinoma of the
thymus.

Based on these findings, the patient was diagnosed with stage IVB (cT3N3M1b) thymic
carcinoma according to the Masaoka classification [8]. The level of serum CYFRA 21-1 was
slightly elevated (4.6 ng/mL; normal range <3.5). After drainage of the malignant effusion in
the left pleura and pleurodesis, the patient had an Eastern Cooperative Oncology Group
performance status (ECOG PS) of 2. The patient received chemotherapy with carboplatin plus
nab-paclitaxel as the first-line treatment, based on a previous study on non-small cell lung
cancer (NSCLC) [9]. Carboplatin was administered on day 1 at a dose of targeted area under

Fig. 1. Chest computed tomography scans at the time of admission showed a huge mass in the anterior me-
diastinum and left pleural effusion (a). A partial response was observed, with marked shrinkage of the ante-
rior mediastinal tumor and disappearance of effusions after 3 cycles of combination chemotherapy (b).
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Fig. 2. Chest computed tomography scans at the time of admission showed a huge mass in the anterior me-
diastinum (@) and lymphadenopathy of the right hilar and mediastinal nodes (b). After 4 cycles of combina-
tion chemotherapy, a partial response was observed, with marked shrinkage of the anterior mediastinal tu-
mor (c) and lymphadenopathy (c, d).

the concentration-time curve of 6 and nab-paclitaxel at a dose of 100 mg/m? on days 1, 8, and
15; this combination was repeated every 4 weeks. After 3 cycles of combination chemo-
therapy, a partial response was observed with marked shrinkage of the anterior mediastinal
tumor and absence of effusions (Fig. 1b).

At this point, the ECOG PS of the patient had improved to 0. The serum level of CYFRA
21-1 had returned to normal limits. Following 6 cycles of combination chemotherapy, main-
tenance therapy with nab-paclitaxel at a dose of 100 mg/m? on days 1, 8, and 15 every 4
weeks was initiated, in accordance with the schedule of combination chemotherapy. Due to
grade 3 neutropenia during the 4th, 5th, and 6th cycle of combination treatment, a total of 4
doses of nab-paclitaxel on day 8 or 15 were omitted. Neither a dose delay nor a reduction was
required. During maintenance therapy, no modifications including dose interruption, dose
delay, and dose reduction were required. The patient experienced no serious adverse events.
Disease progression was observed 9.1 months after initiation of the first-line treatment. The
patient is still alive and receiving S-1 as the third-line therapy, after failure of pemetrexed as
second-line treatment.

Case 2

A 70-year-old male who smoked 64.5 packs per year was referred to our hospital with
the chief complaints of productive cough, dyspnea, and right-sided chest pain in June 2019.
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Chest X-ray and CT revealed a huge mass in the anterior mediastinum, pericardial effusion,
and lymphadenopathy of the right supraclavicular, right hilar, and bilateral mediastinal nodes
(Fig. 2a, b). Positron emission tomography revealed marked accumulation of ®F-fluorode-
oxyglucose in all these lesions. The tumor specimens obtained from mediastinal lymph node
station 11s by endobronchial ultrasound-guided transbronchial needle aspiration revealed
undifferentiated carcinoma of the thymus.

Based on these findings, the patient was diagnosed with stage IVB (cT4N2M1b) thymic
carcinoma according to the Masaoka classification. The levels of serum squamous cell
carcinoma antigen and neuron-specific enolase were elevated at 10.5 ng/mL (normal <1.5)
and 71.4 ng/mL (normal <16.3), respectively. At the time of diagnosis, the patient had an
ECOG PS of 2. The patient received combination chemotherapy comprising carboplatin plus
nab-paclitaxel as first-line treatment. Carboplatin was administered on day 1 at a dose of
targeted area under the concentration-time curve of 6 and nab-paclitaxel ata dose of 100 mg/
m? on days 1 and 8, and this combination was repeated every 4 weeks. After 4 cycles of combi-
nation chemotherapy, a partial response was observed with marked shrinkage of the anterior
mediastinal tumor and lymphadenopathy of the right hilar and bilateral mediastinal nodes
(Fig. 2c, d).

At this point, the ECOG PS of the patient had improved to 0. The serum levels of squamous
cell carcinoma antigen and neuron-specific enolase had returned to normal limits. Due to
grade 3 neutropenia or grade 3 thrombocytopenia during the 6 cycles of combination chemo-
therapy, a total of 7 doses of nab-paclitaxel on day 8 or 15 were omitted. In addition, 1- to
2-week dose delays per cycle were required during the combination chemotherapy. A dose
reduction was not required. Therefore, after a total of 6 cycles of combination chemotherapy,
maintenance therapy with nab-paclitaxel at a dose of 100 mg/m? on days 1 and 8 every 4
weeks was initiated in accordance with the schedule of prior combination therapy. During
maintenance therapy, a week’s delay per cycle was required. The patient experienced no
serious adverse events. The patient has been receiving the first-line treatment for more than
13 months with no evidence of progression.

Discussion

The present case study suggests that combination chemotherapy comprising carboplatin
plus nab-paclitaxel and maintenance therapy with nab-paclitaxel is a promising treatment for
advanced thymic carcinoma. In addition, both our patients had an ECOG PS of 2 at the initi-
ation of combination chemotherapy; therefore, this combination therapy and maintenance
therapy with nab-paclitaxel is feasible for patients with a poor PS and advanced thymic
carcinoma. Furthermore, this is the first report to demonstrate that combination chemo-
therapy comprising carboplatin plus nab-paclitaxel and maintenance therapy with nab-pacli-
taxel is effective for undifferentiated thymic carcinoma, a rare type of thymic carcinoma,
although previous reports had showed the efficacy of this treatment in other subtypes of
thymic carcinoma [10-13]. Several retrospective [3, 4] and prospective [5-7] studies have
reported that carboplatin plus solvent-based paclitaxel is an effective treatment for thymic
cancer. Median progression-free survival (PFS) was 5.0-8.6 months with the regimen
comprising carboplatin plus solvent-based paclitaxel [3-7]. However, this combination can
cause severe peripheral neuropathy, which might require dose reductions and/or discon-
tinuation of treatment. Recently, it has been reported that nab-paclitaxel combined with
carboplatin showed higher efficacy and less toxicity such as neuropathy, neutropenia, myalgia,
and arthralgia in the treatment of NSCLC compared to carboplatin plus solvent-based pacli-
taxel [9]. In addition, maintenance monotherapy with nab-paclitaxel following combination

1
Karger <

1509



1510

Case Rep Oncol 2020;13:1506-1512

© 2020 The Author(s). Published by S. Karger AG, Basel

www.karger.com/cro

DOI: 10.1159/000510894

Case Reports
in Oncology

Araya et al.: Carboplatin + nab-Paclitaxel and nab-Paclitaxel Maintenance for Thymic

Carcinoma

‘ewioum.Ied ayjIf-ewolpydaoydwA| ‘1A ‘osuodsal enred Yd DAINI SW-UONBIIUIIUOD 3}
Jopun eale )y ‘eWOUID.IEd SULIDOPUI0INAU [[93-981e] ‘DINDT ‘Ope.is ‘D ‘aqeteae Jou ‘YN ‘[oxemped-qpu ¥ -qpu ‘ewourd.red [[90 snowenbs ‘bs {sjuaas asIaApe (Y JEAIAINS [[EISAO0 ‘SO ‘[BAIAINS da.1)-uolIssa180.1d ‘S

mgb g
‘T sfep uo ;w /3w o/

Aderoyy uoneuiquiod ‘Y[d-qpu ddueudjurewt XLd-qpu
Sunmp payyiwo  ‘m§b ‘ST ‘g ‘T sAepuo  y3m doueUSUTEW
eruadonnau J9jauWerp Jown) ur QoueUSIUTEW UT 8 aIam g 10 GT Aep uo ,w/8w 0L XLd-qou pue XI1d-qou [e1] TR 30
¥/€9 [44S €07 uononpa. paz.lep uoneulquiod ut Xld-gpujosasop g G =DMV ‘unedog.e) snid unejdog.re) ST Al bs s 8L ysreun,
mgb ‘GT ‘g ‘T sAep uo
Lu/8w 00T ‘XLd-qou X1d-qou [zt]e3e
eruadonnau g9 VN VN dd € suoN 9 =)V ‘unerdoqre) snid unejdoq.e) puz VAI JTAT SN 144 euwrys
ElRl%]
[3Inoj pue puodas  myb ‘ST ‘g ‘T sAep uo 90UA.LINJAI
Jo ST Aep U0 X1 d-qpu  ;w/Sw 00T ‘XLd-qru XLd-qou aanetado [Tl e
eruadonnau 49 VN VN ad ¥ jouondnumjurasoq 9 =)V ‘uneidoqren snyd unerdoq.ae) pig -1s0d DANDT 9Bl 65 emed]
SuoIsnyya Jo 90UA.LINJAI
soueeaddesip pue ST Aep uo X 1.d-qou X1Ld-qpu aanerado [o1] TR0
eruadonnau 9 VN VN oSequLlys lowng], ¥ jo uondn.rigjul asoq VN snid upejdoqaen ns 1504 bs oen 0y ojownepn
Sypuow  Syjuout s9[040 Aderaypowayd uawidal  jusuIean} s1eak
€z apeas gy ‘SO ‘Sdd asuodsay Jo Jaquunp uonedyIpow asoq aso(q Adetayyoway) Jo aury adeys  AZojo1siH xaS ‘98y [Jay] Apmis

BUIOUID.IE) JTWAY)

paoueape .10j [axeyed-gou snid unedoqaed yyum Adelsyjowayd uoneuiquiod jo A19jes pue Aoednyya ayy Suneneas syrodal paysiqnd Ajsnoraaad jo Arewrwing | ajqel

re

Karge



Case Rep Oncol 2020;13:1506-1512
Case Re ports DOI: 10.1159/000510894 © 2020 The Author(s). Published by S. Karger AG, Basel

in OnCOIOgy www.karger.com/cro

Araya et al.: Carboplatin + nab-Paclitaxel and nab-Paclitaxel Maintenance for Thymic
Carcinoma

chemotherapy with carboplatin plus nab-paclitaxel is reported to be a useful treatment option
for patients with advanced NSCLC [14]. Based on these findings, our patients received the
same regimen. The PFS among our patients was longer than that among patients treated with
carboplatin plus solvent-based paclitaxel. Table 1 summarizes the results of previously
published reports evaluating the efficacy and safety of this combination chemotherapy for
advanced thymic carcinoma. Of these reports, only one report described the period of PFS and
overall survival. Therefore, little is known about the exact efficacy of carboplatin plus nab-
paclitaxel for advanced thymic carcinoma.

With respect to adverse events, in these 2 cases, several doses of nab-paclitaxel were
omitted due to hematological toxicities. Nevertheless, this chemotherapy regimen was
effective. One of the reasons for the good results is that the dose of nab-paclitaxel in this
regimen is easy to adjustaccording to the adverse events observed. Therefore, we believe that
combination chemotherapy with carboplatin plus nab-paclitaxel and continuation mainte-
nance with nab-paclitaxel is the best alternative for patients with advanced thymic carcinoma
and a poor PS.

Conclusions

Combination chemotherapy with carboplatin plus nab-paclitaxel and continuation main-
tenance with nab-paclitaxel can be a useful regimen for advanced thymic carcinoma. A future
prospective study is necessary to evaluate the efficacy and safety of this regimen for advanced
thymic carcinoma.
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