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Background: The aim of present study was to investigate the impact of metastasis site for the survival of
patients with advanced thymic epithelial tumors (TET).

Methods: A retrospective review was conducted to investigate the medical records of patients with
advanced TET between 2005 and 2015 in Zhejiang Cancer Hospital. Clinicopathologic characteristics,
treatment and prognosis information were collected. Survival curves were plotted using the Kaplan-Meier
method and comparison with log-rank. Multivariate analysis was estimated using the Cox proportional
hazard model.

Results: Totally, 92 patients were recruited including 57 of males and 35 females with median age of
51 years old. Thirty-one patients were with thymoma and 61 with thymic carcinoma. Thirty-six patients
were with stage IVa and 56 with IVb. The metastasis sites were as follows: plural/pericardial (n=35), lung
(n=29), lymph nodes (n=18), bone (n=16), liver (n=13), brain (n=3) and other sites (n=8). Among these,
20 were multi-sites metastasis. The median overall survival for all patients was 25.4 months (95% CI:
21.7-29.1). The median overall survival was shorter in patients with than that without liver metastasis (15.9
vs. 26.6 months, P=0.015). A same trend was found in patients with and without brain metastasis (14.5 vs.
25.6 months, P=0.013). In multivariate analyses, the brain and liver metastasis were independent unfavorable
prognostic factors (P were 0.015 and 0.008, respectively).

Conclusions: Our results suggest of TET with different metastasis sites may have diverse prognosis. Liver
and brain metastasis were unfavorable factors for survival of TET patients.
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Introduction

Thymic epithelial tumors (TET), including thymoma
and thymic carcinoma, are the most common anterior
mediastinal neoplasm (1). The clinical behavior of TET
has been reported to vary from benign to malignance (2).
Surgery is the standard treatment for TET, and complete
resection is the first option for patients without distant
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metastasis (3). For patients with metastasis, the survival was
poor and overall survival ranged from 10 to 40 months (4).
For patients of TET with recurrence or advanced stage,
knowledge regarding prognostic factors was limited due to
its rarity. Most of published experience with prognostic data
was based on case reports or studies with limited number
participants (5-8). It is well known that tumor stage is an
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extremely important factor which influences the survival in
TET (9). Patients with advanced stage are an unfavorable
factor that decreased the survival time. According to the
tumor stage, there are different metastasis sites in advanced
disease. There were diverse survival results among different
distant metastasis sites in many solid carcinomas (10).
However, no study focused on the impact of metastasis sites
for survival of advanced TET.

In present study, we reviewed a series of consecutive
patients with advanced TET who had been treated in our
hospital to evaluate impact of the metastasis site to the
overall survival.

Methods
Patient eligibility

Patients with pathologic stage IV TET, who diagnosed
between January 2005 and July 2015, were retrospectively
documented in Zhejiang Cancer Institution. The histologic
types were based on the 2004 WHO classification and three
pathologists reviewed all of the samples. Patients’ clinical
stages determined according to the Masaoka-Koga staging
system (11). The metastasis sites were confirmed using
chest/abdomen CT and other routine examinations. The
present study was approved by ethics committee of Zhejiang
Cancer Hospital.

Clinical efficacy evaluation

Response to chemotherapy was assessed by RECIST criteria
version 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 sum of the objective responses
and stabilization rates (CR + PR + SD).

Statistical analysis

Survival was evaluated from the first day of confirming
the advanced stage to the date of death or that of the
last follow-up visit. Progression-free survival (PFS)
encompassed the time from the first day of chemotherapy
to the time of progression or death. Survival curves were
calculated using the Kaplan-Meier method and comparison
with log-rank. Multivariate analysis was performed using
the Cox regression model. Statistical analysis was performed
with the SPSS 18 software (Inc., Chicago, IL, USA). Values
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of P<0.05 were considered significant. The last follow-up
time was Mar 1, 2016. The median follow-up period was
49.5 (10.5-105.0) months.

Results
Patient characteristics

Ninety two patients were recruited in present study.
There were 57 males and 35 females, with a median
age of 51 years at advanced stage diagnosis (range,
28-78 years). Thirty-five patients were with stage IVa and
57 with IVb. Histologic examination revealed 31 patients
had thymoma and 61 with thymic carcinoma. For thymoma
patients, there were 1 with type A (1.1%), 1 with type AB
(1.1%), 2 with type B1 (2.2%), 11 with type B2 (12.0%),
16 with type B3 thymoma (17.4%) and 61 with thymic
carcinoma (66.3%). Among the 61 patients with thymic
carcinoma, histologic examination demonstrated the
following subtypes: 37 patients (60.7%) had squamous cell
carcinoma, 8 (13.1%) had undifferentiated carcinoma, 6
(9.8%) had neuroendocrine carcinoma, 2 (3.3%) had small
cell carcinoma, and 8 (13.1%) had carcinoma of other types.
Eastern Cooperative Oncology Group performance status
(PS) 0-1 was present in 81 patients and PS 2-3 accounted
for 11 patients. The most common site of metastasis was
plural/pericardial (n=35), followed by lung (n=29), lymph
nodes (n=18), bone (n=16), liver (n=13), brain (n=3) and
other sites (n=8). Among these, 20 were with multi-sites
metastasis. The clinical characteristics of present study are

listed in Table 1.

Treatment and clinical efficacy

Among the 92 patients, 53 had surgery history, 39 were
with advanced stage at first presentation. Eighty-three
received chemotherapy in first-line treatment, including
72 with doublet regimens or multiagent and 11 were with
single agent. Nine patients were with supportive treatment
for poor PS or refused treatment. Forty-five patients had
received second-line or further-line chemotherapy after
failure of prior treatment. Thirty-five patients received
radiotherapy during the treatment period.

For the 83 patients received first-line chemotherapy,
the median PFS was 7.5 months (95% CI: 6.5-8.5).
The response rate and DCR were 48.2% and 81.9%,
respectively. There was a trend of PFS difference
between patients with and without liver metastasis (5.5 vs.
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Table 1 Clinicopathologic characteristics of the study population

Variable Number
Gender

Male 57

Female 35
Age, median [range] (years) 51 [28-78]

<50 41

>50 51
Smoking status

Never 62

Former/current 30
Stage

IVa 35

IVb 57
Histology

Thymoma 31

Thymic carcinoma 61
PS

0-1 81

2-3 11
Metastasis site

Plural/pericardial 35

Lung 29

Lymph nodes 18

Bone 16

Liver 13

Brain 3

Other sites 8

Multi-sites 20
Chemotherapy

Yes 83

No 9

PS, performance status.

7.5 months, P=0.058). A same trend was found in patients
with and without brain metastasis (5.2 vs. 7.5 months,
P=0.159). But, no PFS difference was documented in other
metastasis sites (Table 2).
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Survival analyses

Univariate analyses were used to evaluate the predictive
capability of each variable influencing OS. Gender, age, and
smoking were not found to be statistically associated with
OS (1able 2). Histology (P=0.034), liver metastasis (P=0.015),
brain metastasis (P=0.013), chemotherapy (P=0.002) and PS
(P<0.001) were predictive factor of OS (Figures 1,2). Other
factors, including age, gender, smoking and stage were
not associated with OS. The survival time in patients with
different metastasis sites was listed in Table 2.

Among 61 patients with thymic carcinoma, two patients
were with brain metastasis. A trend of OS difference
existed in patients with and without brain metastasis
(14.5 vs. 24.6 months, P=0.187). Seven patients of thymic
carcinoma were with liver metastasis. Similarly, a trend of
shorter OS was observed in patients with liver metastasis
(12.4 vs. 24.8 months, P=0.118).

Among 31 patients with thymoma, one patient (type
B2) was with brain metastasis. A shorter OS was observed
in patients with brain metastasis (9.3 vs. 29.5 months,
P<0.001). Six patients of thymoma were with liver
metastasis. A significant OS difference was found in patients
with and without liver metastasis (15.9 vs. 36.7 months,
P=0.008). The types of thymoma in patients with liver
metastasis were as follows: type B2 (n=2), type B3 (n=2),
type B1 (n=1) and type AB (n=1).

A multivariate Cox regression model was constructed
with the incorporation of PS, histology, liver metastasis,
brain metastasis, chemotherapy to evaluate the OS. PS
(P=0.001), brain metastasis(P=0.008), histology (P=0.011)
and liver metastasis (P=0.015) remained as independent
prognostic factors (Table 3).

Discussion

Our results suggest that liver and brain metastasis were
unfavorable factors for overall survival of advanced stage TET
patients. To our knowledge, this is the first study to evaluate
the metastasis site as prognostic factors in advanced TET.

For patients without distant metastasis, surgery is usually
the first option for TET patients. Although with a favorable
prognosis for patients after surgery, few patients may recur
or metastasis in TET patients. The recurrence rate of
thymic carcinoma was ranged from 25.4% to 50.4% in our
previous studies according to different stage (12,13). Most
of patients with advanced or recurrence were with histology
of thymic carcinoma, however, patients with thymoma could
be recurrence even after compete resection. In our previous
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Table 2 Univariate analysis of the patient progression free survival

and overall survival

e e
Variable chemotherapy (m(?n?hs) P
(months)

Gender 0.1222 0.406
Male 6.6 24.8
Female 7.0 26.6

Age (years) 0.7750 0.826
<50 7.5 25.4
>50 7.3 24.8

Smoking status 0.4190 0.223
Never 7.7 24.6
Former/current 6.5 25.6

Stage 0.1930 0.109
IVa 8.4 26.7
IVb 6.5 22.5

PS 0.0250 <0.001
0-1 7.5 26.6
2-3 35 12.8

Histology 0.0250 0.034
Thymoma 8.5 29.5
Thymic carcinoma 6.6 23.2

Liver metastasis 0.0580 0.015
Yes 5.5 15.9
No 7.5 26.6

Lung metastasis 0.1180 0.671
Yes 6.6 26.1
No 7.7 25.4

Bone metastasis 0.4780 0.279
Yes 5.2 241
No 7.5 25.4

Brain metastasis 0.1590 0.013
Yes 5.2 14.5
No 7.5 25.6

Lymph nodes 0.5400 0.686
Yes 7.6 29.8
No 6.3 24.8

Table 2 (continued)
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Table 2 (continued)
Median PFS
offilras?-line Median
Variable P oS P
chemotherapy (months)
(months)
Multi-sites 0.0500 0.179
Yes 6.6 18.9
No 7.5 25.4
Chemotherapy - 0.002
Yes - 25.6
No - 12.5
PFS, progression-free survival; PS, performance status.
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Figure 1 Kaplan-Meier curves comparing OS of patients with and

without liver metastasis.

study, we found 37.2% patients were with recurrence after
surgery in patients with type B2 thymoma (14). For patients
with recurrence or metastasis, palliative chemotherapy or
radiotherapy may be a better option, which was identified
to be prolonged the survival time for these patients
(15-17). Although many regimens are used in first-line
chemotherapy, no standard regimen was recommended as
high level due to lack randomized controlled study with
large number patients (4). Both of anthracycline-based
and platinum-based treatments are widely used in routine
practice (4). In current study, we found chemotherapy could
be prolonged the survival time compared with supportive
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Figure 2 Kaplan-Meier curves comparing OS of patients with and

without brain metastasis.

Table 3 Multivariate survival analysis for overall survival

oS
Variable
HR 95% Cl P

Histology (thymoma vs. thymic 0.523 0.317-0.864 0.011
carcinoma)

Chemotherapy (no vs. yes) 1.767 0.763-4.090 0.184
PS (2-3/0-1) 3.848 1.744-8.486 0.001
Liver metastasis (no vs. yes) 0.449 0.235-0.858 0.015
Brain metastasis (no vs. yes) 0.192 0.057-0.650 0.008

PS, performance status.

care treatment. However, no efficacy difference was found
between different regimens.

Few studies were conducted to identify the prognostic
factors in advanced TET due to its rarity. Histology was a
significant prognostic factor for survival of TET patients
in several previous studies (18). However, there was some
controversial in another study (19). In present study,
significant difference was observed between thymoma and
thymic carcinoma. For the impact of metastasis site for
survival of TET patients, most of previous studies were
based on case reports, cases series focused on metastasis
sites were not widely found (20,21). A retrospective study
by Okuma et a/. (19) demonstrated that there was a trend of
longer time survivals in patients with lung metastasis, but,
details difference was not reported. In current study, we
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found lung metastasis was not a worse factor for survivals
of TET compared with other metastasis sites. Liver
metastasis was an unfavorable prognostic factor in many
solid tumors. However, no previous studies have reported
the impact of liver metastasis for prognosis of TET. Our
results showed that liver metastasis was a poor prognostic
factor in advanced TET, which is consistent with other
solid carcinomas (22). Brain metastasis was another factor
that decreased the survival of patients in many tumors,
one of the reason may due to the blood brain barrier that
influenced the efficacy of drugs. Only few cases of TET
with brain metastasis have been reported in previous studies
and the prognosis was unclear (23,24). In current study,
three patients were with brain metastasis which accounted
for 3.3% of all patients, and the survival time was the
shortest compared with patients with other metastasis sites.

The major limitation of current study is its retrospective
nature and relatively small sample number patients. Secondly,
the treatment regimens were not unified, which may
influence the analysis of survival. Thirdly, patients with liver
and brain metastasis were limited, which may result the bias
of our conclusions. However, due to the rarity of this tumor,
our study provides relevant insight into the clinical work.

The results of this study suggest that both of liver and
brain metastasis were independent unfavorable prognostic
factors for survival of advanced TET patients. These two
factors should be considered in clinical practice before
systematic treatment.
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