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Abstract

Thymic carcinoma is an uncommon neoplasm. The efficacy of second-line treat-
ment with docetaxel in advanced thymic carcinoma has not been well studied.
Therefore, we conducted a review of the efficacy of docetaxel-based chemotherapy
as a second-line regimen for advanced thymic carcinoma. Fifteen patients with
advanced thymic carcinoma who received second-line chemotherapy with docetaxel
singlet or docetaxel/platinum combination chemotherapy regimens were retrospec-
tively reviewed. There were 11 males and four females, with a median age of 53 years.
Squamous cell carcinoma was most common (n = 10), followed by undifferentiated
carcinoma (n = 4), and small cell carcinoma (n = 1). Eight patients received
docetaxel/platinum combination chemotherapy and seven docetaxel mono-
therapy. Four patients showed partial responses, representing a response rate of
26.7%. The median progression-free survival and overall survival in the 15 patients
were 4.0 (2.8–5.2) and 22.0 (14.6–29.4) months, respectively. There was no differ-
ence in progression-free survival between the docetaxel singlet or docetaxel/
platinum combination chemotherapy (3.5 months vs. 4.0 months, P = 0.889). A
docetaxel-based regimen could be a potential therapeutic option as a second-line
chemotherapy for advanced thymic carcinoma.

Introduction

Thymic carcinoma is a rare carcinoma of the thymus arising
from the thymic epithelium. From 1973 to 1998 in the US, the
overall incidence of malignant thymoma was 0.15 per
100 000 person-years.1 Approximately half of the patients
with thymic carcinoma have Stage IV disease at initial presen-
tation.2 It has been difficult to conduct clinical trials for
patients with thymic carcinoma because of the low incidence
of this disease.3 Systemic chemotherapy has proven effective.
Platinum-based chemotherapy is the most frequently used
systemic therapy for advanced thymic carcinoma. New anti-
cancer agents including irinotecan, paclitaxel, docetaxel,
gemcitabine, and vinorelbine, which are useful in the treat-
ment of lung cancer, were tried in a small series of retrospec-
tive and prospective clinical trials for the treatment of thymic
carcinoma as first-line chemotherapy,4–7 but there are few
reports describing second-line chemotherapy for thymic car-
cinoma. Docetaxel, a semisynthetic taxane targeting the
β-sub-unit of tubulin, exhibits broad-spectrum anticancer
activity. In clinical situations, this agent is applied in several

kinds of solid carcinomas and has proved effective.8 However,
the efficacy evaluation of docetaxel for second-line chemo-
therapy in thymic carcinoma is lacking.

We conducted a retrospective study to evaluate the efficacy
of docetaxel as second-line chemotherapy against advanced
thymic carcinoma.

Materials and methods

Patient eligibility

The data recorded included demographic information, clini-
cal assessment, chemotherapy cycle, response, and toxicity.
Criteria for inclusion in the study were: (i) classification
according to Masaoka criteria Stage IVa or IVb, stage IV
including pleural or pericardial dissemination, and lymphog-
enous or hematogenous metastasis; (ii) failure of prior first-
line chemotherapy regimens; (iii) no local treatment, such as
radiotherapy or interventional therapy was performed
during second-line therapy; (iv) the pathological diagnosis
of thymic carcinoma was established according to the
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histopathological criteria proposed by the World Health
Organization (WHO) 2004 version 9 and all patients were
diagnosed as type C, exhibiting cytological atypia and cytoar-
chitectural features not specific to the thymus, but analogous
to those seen in carcinomas of other organs.

Treatment methods

Docetaxel was administered at a dose of 75 mg/m2 intra-
venously over one hour, with the treatment cycle repeated
every three weeks. The doublet treatment was followed by
carboplatin (AUC=5) or cisplatin at a dose of 75 mg/m2 on
day 1. Chemotherapy ceased if no progression occurred at the
end of four to six cycles.

Responses and toxicity

Tumor responses were assessed every two cycles, or were
evaluated early when significant signs of progression
appeared. Objective tumor responses were measured accord-
ing to the Response Evaluation Criteria in Solid Tumors
(RECIST 1.1). Objective tumor responses included complete
response (CR), partial response (PR), stable disease (SD), and
progressive disease (PD). The disease control rate (DCR) was
defined as the addition of objective response and stabilization
rates (CR+PR+SD). Toxicities were checked every cycle
throughout the second-line therapy. All toxicities were evalu-
ated according to the National Cancer Institute Common
Toxicity Criteria version 3.0 (CTC3.0).

Statistical analysis

Analyses were conducted using the computer software SPSS
version 16.0 (SPSS Inc., Chicago, IL, USA). The survival
curves were calculated according to the Kaplan-Meier
method. Values of P < 0.05 were considered significant.
Overall survival was defined as the time from the first day of
diagnosis to death or last follow-up. Progression-free survival
(PFS) encompassed the time from the first cycle of second-
line therapy to documented progression or death from any
cause.

Follow-up

All of the patients that were evaluated for second-line tumor
response had a PFS. The follow-up rate was 100%. The
median follow-up period was 30.1 months (6.5–72) and the
last follow-up recorded was 31 December 2011.

Results

Treatment characteristics

Between January 2005 and March 2010, only 37 of the 70
patients with advanced thymic carcinoma diagnosed at the

Zhejiang Cancer Hospital received second-line treatment.
Twenty-two patients had chemotherapy other than
docetaxel; therefore, only the remaining 15 patients treated
with docetaxel were included in this study. The clinical and
pathological characteristics of the 15 patients are summa-
rized in Tables 1 and 2. Squamous cell carcinoma was the
most common histological type. Twelve (80%) patients had a
performance status of 0–1 (Table 1). The median (range)
number of chemotherapy cycles was four (one to six), and
four (26.7%) patients received six cycles of chemotherapy
(Table 2).

Response data and survival analysis in
second-line treatment

The tumor response to chemotherapy was evaluated in all
patients: no patients achieved CR, four had PR, six had SD,
and five had PD, which represents a response rate of 26.7%
and a DCR of 66.7% (Fig 1). The overall median survival time
(MST) was 22.0 months (95% confidence interval [CI], 14.6–
29.4, Fig 2). The median PFS was 4.0 months (95% CI, 2.8–
5.2). There was no significant association among the PFS and
the gender (P = 0.08), age (P = 0.67), stage (P = 0.46), patho-
logical subtype (P = 0.28), or smoking status (P = 0.54). No
difference was found in PFS between docetaxel-based
monotherapy (single) and doublet chemotherapy (doublet)
(3.5 months vs. 4.0 months, P = 0.89, Fig 3). The DCR was

Table 1 Characteristics of 15 patients

Gender Number (%)

Male 11 (73.3)
Female 4 (26.7)

Age
Range 34–70
Median 53
<60 11 (73.3)
≥60 4 (26.7)

Smoking history
Current or ever 8 (53.3)
Never 7 (46.7)

Histology
Squamous cell carcinoma 10 (66.7)
Undifferentiated carcinoma 4 (26.7)
Small cell carcinoma 1 (6.6)

Clinical stage
IVa 5 (33.3)
IVb 10 (66.7)

Performance status
0–1 12 (80.0)
2 3 (20.0)

History of surgery
Yes 6 (40.0)
No 9 (60.0)
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71.4% and 62.5% for mono-therapy and doublet chemo-
therapy, respectively (P = 0.69). Those patients who reached a
PR during the first-line treatment had a PFS of 4.5 months in
second-line treatment, which was longer than the PFS of the
patients with SD (median 3.5 months) and PD (2.0 months)
in the first-line treatment (P = 0.37) (Fig 4).

Toxicity of second-line therapy

All patients treated with second-line therapy were assessed
for toxicity. One patient in the doublet chemotherapy group
refused further therapy because of severe toxicities (grade 4
neutropenia) and one changed from doublet to single
docetaxel treatment. The overall rate of grade 3/4 toxicity was
60%. The grade 3/4 toxicity was lower in the single agent arm
than in the doublet therapy group (3/7 and 6/8, P = 0.46,
respectively, Table 3).

Discussion

This analysis involved 15 cases of advanced thymic carcinoma
treated with docetaxel mono-therapy or doublet chemo-
therapy and demonstrated that docetaxel appears to be active
for advanced thymic carcinoma in terms of efficacy and
tolerability.

The efficacy of combined chemotherapy, as a first-line
treatment, has been shown in patients with thymic carcinoma
in previous studies.2 Fornasiero et al.9 reported that modified
ADOC therapy is effective against thymic carcinoma. Loehr
et al.10 reported that a combined etoposide, ifosfamide, and
cisplatin regimen exhibits moderate activity against thymic
carcinoma. In contrast, there are few reports on second-line
chemotherapies for thymic carcinoma. The octreotide activ-
ity was confirmed by a phase II study that was conducted
in patients with octreotide scan-positive thymic epithelial

Table 2 Clinical profiles and outcomes of 15 patients with advanced thymic carcinoma

Patient Gender Age Metastasis site Histology
First-line
regimen

Response to
first-line

Second-line
regimen

Response to
second-line

PFS
(month)

OS
(month)

1 Male 53 Lung Undifferentiated TC SD DP SD 4.5 19.5
2 Female 49 Liver SCC TC PR DP PR 5.6 25.0
3 Male 42 Lung SCC CAP SD DP PD 1.0 10.7
4 Female 53 Lung SCC EP PD DC SD 4.0 12.0
5 Female 62 Bone SCC VIP PR D PR 4.5 36.5
6 Male 50 Pleural Undifferentiated TC PR DP PD 1.5 16.0
7 Male 34 Supraclavicular LN Undifferentiated VIP SD D PD 1.0 11.0
8 Male 55 Supraclavicular LN SCC TC SD D SD 3.5 25.0
9 Male 56 Pleural SCC CAP SD D SD 4.0 22.0

10 Female 51 Pleural SCC TC PR D PR 11.0 25.0
11 Male 47 Lung Undifferentiated CAP PD DC PD 2.0 8.5
12 Male 65 Pleural SCC CAP PR D SD 3.0 22.0
13 Male 70 Lung SCC ADOC SD D PD 1.5 12.0
14 Male 61 Pleural Small cell EP PR DP PR 5.0 48.0+
15 Male 59 Lung SCC TC SD DP SD 6.0 26.0

ADOC, Cyclophosphamide+doxorubicin+cisplatin+vincristine; CAP, Cyclophosphamide+doxorubicin+cisplatin; CR, complete response; DC, docetaxel+
Carboplatin; DP, docetaxel++cisplatin; OS, overall survival; PD, progressive disease; PFS, progression-free survival; PR, partial response; SCC, Squamous
cell carcinoma; SD, stable disease; TC, Carboplatin+paclitaxel; VIP, Ifosfamide+cisplatin+etoposide.
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Figure 1 Change in tumor size in 15 patients.
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tumors.11 Out of 38 patients, only six patients had thymic
carcinoma or carcinoid and received second-line treatment.
Unfortunately, none of six patients with thymic carcinoma
had an objective response to therapy. A phase II study by
Palmieri et al. involving 15 patients with thymic carcinoma
and invasive thymoma showed a promising result with
capecitabine and gemcitabine in second-line treatment.12

Kanda et al. described seven cases of unresectable thymic car-

cinoma treated with irinotecan plus platinum as second-line
chemotherapy and reported a response rate of 28.6%.13

Recent studies have focused on the role of targeted therapy
in advanced thymic carcinomas. It has been shown that
thymic carcinomas generally express c-KIT expression. Based
on these data, a few case reports have documented clinical
responses to treatment with biologic agents like sunitinib14

and sorafenib.15 Several cases showed effective results. The
targeted agents may be a promising treatment in the future.

Docetaxel, a semisynthetic taxane targeting the β-sub-unit
of tubulin, exhibits broad-spectrum anticancer activity. In
clinical situations, this agent is used as first-line chemo-
therapy in non-small cell lung cancer, breast, and other solid
carcinomas. There is only one case report showing the effi-
cacy of docetaxel as mono-therapy for thymic carcinoma
as second-line therapy,16 and we found no reports of its use
as second-line treatment in any series. Our analysis showed
that chemotherapy using docetaxel was active for advanced

Figure 2 Survival curve of 15 patients using the Kaplan-Meier method.

Figure 3 Kaplan-Meier curves comparing progression-free survival of
patients with docetaxel and docetaxel-based doublet chemotherapy.
(P = 0.89). , doublet; , single.

Figure 4 Progression-free survival of second-line treatment according to
first-line chemotherapy efficacy (P = 0.37). , partial response (PR);

, stable disease (SD); , progressive disease (PD).

Table 3 The main grade 3–4 toxicity of docetaxel-based chemotherapy

Docetaxel
(n = 7)

Docetaxel/platinum
combination (n = 8) P

Non-hematological toxicities
Nausea /Vomiting 0 (0.0%) 1 (12.5%) 0.95
Neurotoxicity 0 (0.0%) 1 (12.5%) 0.95

Hematological toxicities
Neutropenia 2 (28.6%) 3 (37.5%) 0.85
Thrombocytopenia 1 (14.3%) 1 (12.5%) 0.51
Total 3 (42.9%) 6 (75.0%) 0.46
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thymic carcinoma patients. The response rate was 26.7%,
with a median PFS of four months.

Because of the rarity of thymic carcinomas, studies aimed
at detecting the effective predictive factor of chemotherapy
are lacking. A retrospective study by Okuma, et al.17 including
40 patients suggested that the prognosis for advanced thymic
carcinoma could be predicted based on sensitivity to first-line
chemotherapy. In our study, the patients who achieved a PR
in first-line treatment had a longer PFS of second-line than
SD and PD patients, which may indicate that first-line effi-
cacy may influence second-line treatment.

The adverse events of our study occurred with a similar
incidence as previous reports in other solid tumor studies.18

Neutropenia is the most frequently reported toxicity, and
doublet chemotherapy-related toxicity is much higher than
docetaxel single-agent.

Although our study has the caveats of retrospective analy-
ses and is limited by the heterogeneity of docetaxel-based
chemotherapy regimen and no control group, it provides rel-
evant insight into the efficacy of docetaxel-based treatment of
advanced thymic carcinoma.

Conclusion

Our results suggest that a docetaxel-based regimen could be a
potential therapeutic option as a second-line chemotherapy
for platinum drug pre-treated thymic carcinoma, but further
studies are required to fully quantify the efficacy of this agent.
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