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Background: To study the role of postoperative chemotherapy and its prognostic effect in Masaoka-Koga 
stage III and IV thymic tumors.
Methods: Between 1994 and 2012, 1,700 patients with thymic tumors who underwent surgery without 
neoadjuvant therapy were enrolled for the study. Among them, 665 patients in Masaoka-Koga stage III and 
IV were further analyzed to evaluate the clinical value of postoperative chemotherapy. The Kaplan-Meier 
method was used to obtain the survival curve of the patients divided into different subgroups, and the Cox 
regression analysis was used to make multivariate analysis on the factors affecting prognosis. A Propensity-
Matched Study was used to evaluate the clinical value of chemotherapy.
Results: Two-hundred and twenty-one patients were treated with postoperative chemotherapy, while the 
rest 444 cases were not. The two groups showed significant differences (P<0.05) regarding the incidence 
of myasthenia gravis, World Health Organization (WHO) histological subtypes, pathological staging, 
resection status and the use of postoperative radiotherapy. WHO type C tumors, incomplete resection, and 
postoperative radiotherapy were significantly related to increased recurrence and worse survival (P<0.05). 
Five-year and 10-year disease free survivals (DFS) and recurrence rates in patients who underwent surgery 
followed by postoperative chemotherapy were 51% and 30%, 46% and 68%, comparing with 73% and 58%, 
26% and 40% in patients who had no adjuvant chemotherapy after surgery (P=0.001, P=0.001, respectively). 



697Journal of Thoracic Disease, Vol 8, No 4 April 2016

© Journal of Thoracic Disease. All rights reserved. J Thorac Dis 2016;8(4):696-704jtd.amegroups.com

Introduction

Thymic malignancies are relatively rare tumors most 
commonly seen in the anterior mediastinum. While most 
thymic tumors have favorable outcomes after surgical 
resection (1), around 1/3 of the patients may already have 
advanced disease upon presentation, making radical surgery 
inapplicable. As reported by Masaoka et al. (2), the 5-year 
survival rate was about 67% for locally advanced cases, and 
only 50% for patients with distant metastasis. There are 
still controversies concerning chemotherapy for thymic 
tumors. The purposes of chemotherapy are to reduce the 
tumor burden to enable the possibility of later surgery or 
radiotherapy on the one hand, and to extend the time for 
controlling the diseases on the other. Chemotherapy can be 
applied at different stages of the treatment, with the normal 
treatment modes including preoperative chemotherapy 
and surgery, surgery and postoperative chemotherapy, or 
chemoradiotherapy. Besides, for thymic tumors patients 
with distant metastasis, palliative chemotherapy is usually 
the major therapeutic approach. At present, there are no 
standard chemotherapy regimens for thymic tumors, and 
even these limited data comes mostly from the single-
institution retrospective reports, with largely varied 
results. The Chinese Alliance for Research in Thymomas 
(ChART) retrospectively collected patient data from 18 
centers nationwide, and used this collective data to study 
the management outcomes in thymic tumors patients. The 
current study aimed at elucidating the value of postoperative 
chemotherapy in Masaoka-Koga stage III and IV tumors (3), 
using the ChART database.

Materials and methods

Clinical data and research method

From March 1994 to December 2012, ChART database 
registered 2,306 thymic tumor cases. After excluding patients 
with unclear information on staging (224 cases), World 
Health Organization (WHO) histology types (121 cases),  
whether radiotherapy was applied (96 cases), and those 
non-surgical patients (97 cases), or those treated with 
induction therapy (68 cases), 1,700 patients were finally 
included in the current study. Among them, 294 (17.3%) 
patients received chemotherapy after surgery, while the rest 
1,406 (82.7%) patients did not. For studying the effect of 
postoperative chemotherapy on prognosis, only tumors in 
Masaoka-Koga III and IV were included. Because only de-
identified data were used for the study, informed consent 
was waived by Institutional Review Board (IRB).

Statistical processing

Clinical pathological data and follow-up information entered 
into the database were retrospectively reviewed. The SPSS 19.0 
software was used for statistical analysis. Ratios were compared 
with χ2 test. Regarding survival analysis, Kaplan-Meier  
method was used to chart the survival curves, and log-rank 
test was used for inter-group comparison. Cox regression 
was used in multivariate analysis to reveal the factors 
affecting the prognosis, with a 95% confidence interval (CI). 
To reduce the impact of unbalanced distribution of factors 
due to the retrospective nature of the study, 1:1 caliper 

In propensity-matched study, 158 pairs of patients with or without postoperative chemotherapy (316 patients 
in total) were selected and compared accordingly. Similar 5-year survival rates were detected between the 
two groups (P=0.332).
Conclusions: Pathologically higher grade histology, incomplete resection, and postoperative radiotherapy 
were found to be associated with worse outcomes in advanced stage thymic tumors. At present, there is no 
evidence to show that postoperative chemotherapy may help improve prognosis in patients with Masaoka-
Koga stage III and IV thymic tumors.
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propensity-matched study was used to further compare the 
survival in patients having or not having chemotherapy after 
surgery. Differences were considered statistically significant 
if P<0.05.

Results

Overall incidence of postoperative chemotherapy

Percentages of patients having postoperative chemotherapy 
in different tumor stages were listed in Table 1. As can 
be seen from Figure 1, the use of adjuvant chemotherapy 
increased significantly with Masaoka-Koga tumor stage 
(P=0.000). In stage I and II tumors, chemotherapy was used 
in less than 10% cases.

Postoperative chemotherapy in Masaoka-Koga III and IV 
patients

For the purpose of the study, patients with stage I  
(716 cases) and stage II (319 cases) tumors were further 

excluded. In the remaining 665 Masaoka-Koga III and 
IV patients, 221 received postoperative chemotherapy 
(chemo group) and the other 444 did not receive adjuvant 
chemotherapy (non-chemo group).

Clinical analysis on general data

Clinical features and myasthenia of the patients
The results showed that there was no significant difference 
in patients’ gender or age between the chemo and  
non-chemo groups. Significantly fewer patients in the 
chemo group had concomitant myasthenia gravis than the 
non-chemo group (P=0.000) (Table 2).

Type of thymic tumors
Significant difference was detected in the percentages 
of postoperative chemotherapy among different WHO 
histology types (P=0.000). Postoperative chemotherapy was 
used significantly more often in type C or neuroendocrine 
tumors than in type B1 + B2 + B3 or A + AB tumors 
(P=0.000) (Table 3).

Comparison between tumor size, pathological staging 
and resection status
Tumors size was similar between the two groups (P=0.218). 
The chemo group had significantly more patients with 
stage IV diseases (P=0.000). Overall radical resection rate 
in this cohort was 73.1%. It was significantly higher in the  
non-chemo group than in the chemo group (P=0.000) 
(Table 4).

Table 1 Percentages of postoperative chemotherapy in different 
tumor stages

Masaoka-Koga 

stage [case]

Non-chemo 

group (%)

Chemo  

group (%)
P value

I [716] 677 (94.6) 39 (5.4) 0.000

II [319] 285 (89.3) 34 (10.7)

III [515] 378 (73.4) 137 (26.6)

IV [150] 66 (44.0) 84 (56.0)

Figure 1 Percentage of postoperative chemotherapy in patients with different stage tumors.
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Modes of adjuvant therapy
Detailed information on postoperative adjuvant therapy 
was lacking for further analysis in five patients. Among the 
remaining 660 patients, 191 patients were treated by surgery 
alone (191/660, 28.9%), and the rest 469 patients received 
postoperative adjuvant therapies (71.1%). These included 
30 patients having chemotherapy alone (30/660, 4.5%), 
253 patients having radiotherapy alone (253/660, 38.3%), 
and 186 patients having postoperative chemoradiotherapy 
(186/660, 28.2%). In the chemo group, significantly more 
patients received chemoradiotherapy than chemotherapy 
alone (P=0.000) (Table 5).

Analysis of factors relating to the survival of Masaoka-
Koga III and IV patients

Multivariate analysis showed that histological subtypes, 
resection status and postoperative radiotherapy were 
the independent predictive factors for overall survival 
in patients with stage III and IV tumors. WHO type C 
tumors, incomplete resection, and use of adjuvant radiation 
were associated with significantly worse outcome (P=0.011, 
P=0.004, P=0.018). Five-year and 10-year disease free 
survivals (DFS) were 73% and 58% for the non-chemo 
group, and 51% and 30% for the chemo group, with 
significant differences between the two groups (P=0.000) 
(Tables 6,7) (Figure 2).

Further stratification analysis showed that the survival 
rate in Masaoka-Koga III and IV patients having adjuvant 
chemotherapy alone after surgery was noticeably lower 
than those having surgery alone, postoperative radiotherapy 
alone, or postoperative chemoradiotherapy (P=0.000, 
P=0.000, P=0.003, respectively) (Figure 3).

Multivariate analysis of factors related to recurrence in 
Masaoka-Koga stage III and IV patients

Multivariate analysis showed that histology subtypes, resection 
status, and postoperative radiotherapy were the independent 

Table 2 Clinical features and the distribution of myasthenia in 
the two groups

Characteristics
Non-chemo group, 

n=444 (%)

Chemo group, 

n=221 (%)
P value

Sex 0.493

Male 265 (65.8) 138 (34.2)

Female 179 (68.3) 83 (31.7)

Age, years 51.15 50.53 0.524

With or without myasthenia 0.000

Yes 121 (87.7) 17 (12.3)

No 323 (61.3) 204 (38.7)

Table 3 Comparison of WHO histology subtypes between the 
two groups

Characteristics
Non-chemo group, 

n=444 (%)

Chemo group, 

n=221 (%)
P value

WHO types 0.000

A 14 (87.5) 2 (12.5)

AB 42 (87.5) 6 (12.5)

B1 37 (86.0) 6 (14.0)

B2 80 (87.0) 12 (13.0)

B3 136 (71.6) 54 (28.4)

C 123 (48.8) 129 (51.2)

NETT 12 (50.0) 12 (50.0)

WHO type (three classification) 0.000

A + AB 56 (87.5) 8 (12.5)

B1 + B2 + B3 253 (77.8) 72 (22.2)

C + NETT 135 (48.9) 141 (51.1)

WHO, World Health Organization; NETT, neuroendocrine 

thymic tumor.

Table 4 Contrast between the two groups of tumor size, 
pathological staging, and resection status

Characteristics
Non-chemo group, 

n=444 (%)

Chemo group, 

n=221 (%)
P value

Tumor size (cm) 7.46 7.83 0.218

Pathological staging 0.000

III 378 (73.4) 137 (26.6)

IV 66 (44.0) 84 (56.0)

Resection status 0.000

R0 326 (73.1) 120 (26.9)

R1 47 (69.1) 21 (30.9)

R2 71 (47.0) 80 (53.0)

Table 5 Comparison of other adjuvant therapies between the 
two groups

Characteristics
Non-chemo group, 

n=444 (%)

Chemo group, 

n=216 (%)
P value

Other adjuvant therapies 0.000

No 191 (86.4) 30 (13.6)

Yes 253 (57.6) 186 (42.4)
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Table 6 Multivariate analysis of survival-related risk factors

Risk factors P value OR (95% CI)

Myasthenia gravis (no/yes) 0.276 0.502 (0.145, 1.736)

Age (<50/≥50) 0.179 1.485 (0.835, 2.641)

Sex (male/female) 0.737 0.902 (0.495, 1.645)

WHO histology type (A, AB/B1, B2 or B3/C) 0.011

B1 + B2 + B3 0.577 1.541 (0.337, 7.041)

C 0.067 3.952 (0.908, 17.195)

Masaoka-Koga stage (III and IV) 0.554 1.227 (0.623, 2.420)

Adjuvant chemotherapy (no/yes) 0.502 1.250 (0.652, 2.399)

Tumor size (≤5 cm/>5 cm) 0.876 1.056 (0.531, 2.100)

Complete resection (R0/R1 + R2) 0.004 0.414 (0.226, 0.760)

Extent of thymectomy (partial/total) 0.599 1.184 (0.630, 2.225)

Postoperative radiotherapy (no/yes) 0.018 0.451 (0.233, 0.873)

OR, odd ratio; CI, confidence interval; WHO, World Health Organization.

Table 7 Comparison of survival rates among the different adjuvant therapy subgroups

Log-rank
Surgery alone

Postoperative 

chemotherapy alone

Postoperative 

radiotherapy alone

Postoperative 

chemoradiotherapy

Chi-square Sig. Chi-square Sig. Chi-square Sig. Chi-square Sig.

Surgery alone 13.544 0.000 0.003 0.955 1.805 0.179

Postoperative chemotherapy alone 13.544 0.000 19.483 0.000 8.604 0.003

Postoperative radiotherapy alone 0.003 0.955 19.483 0.000 3.508 0.061

Postoperative chemoradiotherapy 1.805 0.179 8.604 0.003 3.508 0.061

Figure 3 Survival curves for subgroups of patients with surgery 
alone, postoperative chemotherapy alone, postoperative radiotherapy 
alone, and postoperative chemoradiotherapy.

Figure 2 Five- and ten-year disease free survivals (non-chemo 
group vs. chemo group, P=0.000).

S
ur

vi
va

l (
%

)

100

80

60

40

20

0

0            50         100         150        200
Month

Surgery alone
Postoperative chemotherapy alone
Postoperative radiotherapy alone
Postoperative chemoradiotherapy
Surgery alone-censored
Postoperative chemotherapy alone-censored
Postoperative radiotherapy alone-censored
Postoperative chemoradiotherapy-censored

Log-rank test      Chemotherapy      Radiotherapy      Chemoradiotherapy
Surgery                      0.000                 0.955                     0.179
Chemotherapy                                      0.000                     0.003
Radiotherapy                                                                      0.061

D
is

ea
se

 fr
ee

 s
ur

vi
va

l (
%

)

100

80

60

40

20

0              50           100           150          200
Month

Non-chemo group
Chemo group
Non-chemo group-censored
Chemo group-censored

Log-rank test, P=0.000



701Journal of Thoracic Disease, Vol 8, No 4 April 2016

© Journal of Thoracic Disease. All rights reserved. J Thorac Dis 2016;8(4):696-704jtd.amegroups.com

risk factors predicting recurrence in Masaoka-Koga  
stage III and IV tumors. Recurrence was significantly more 
frequent in those patients with WHO type C tumors, 
incomplete resection, or postoperative radiation (P=0.024, 
P=0.021, P=0.014, respectively). Five-year and 10-year 
recurrence rates were 26% and 40% in the non-chemo group, 
and were 46% and 68% in the chemo group, with statistical 
significance between the groups (P=0.000) (Table 8) (Figure 4).

Further stratification analysis showed that recurrence rate 
in Masaoka-Koga stage III and IV patients having adjuvant 
chemotherapy alone after surgery was noticeably higher than 
those of having surgery alone, postoperative radiotherapy 

alone, or postoperative chemoradiotherapy (P=0.002, 
P=0.000, P=0.024, respectively) (Figure 5) (Table 9).

Propensity-matched study comparing survival in patients 
having or not having adjuvant chemotherapy

The study was carried out by matching factors including 
the presence of myasthenia gravis, WHO histology type, 
pathological staging, resection status, and postoperative 
adjuvant radiotherapy. Three-hundred and sixteen patients 
were obtained after matching, with 158 cases each in the 
chemo and non-chemo groups. Patient characteristics 

Table 8 Multivariate analysis of factors relating to recurrence in Masaoka-Koga stage III and IV patients

Factor P value OR (95% CI)

Myasthenia complication (no/yes) 0.090 0.466 (0.193, 1.127)

Age (<50/≥50) 0.344 1.218 (0.809, 1.833)

Sex (male/female) 0.220 0.763 (0.496, 1.175)

WHO pathological type (A, AB/B1, B2 or B3/C) 0.024

B1 + B2 + B3 0.277 1.809 (0.621, 5.268)

C 0.037 3.083 (1.069, 8.887)

Masaoka-Koga stage (III and IV) 0.062 1.560 (0.978, 2.489)

Adjuvant chemotherapy (no/yes) 0.054 1.623 (0.992, 2.656)

Surgical approach (thoracoscope/open) 0.641 1.411 (0.332, 5.993)

Tumor size (≤5 cm/>5 cm) 0.502 0.843 (0.511, 1.389)

Complete resection (R0/R1 + R2) 0.021 0.617 (0.410, 0.929)

Postoperative radiotherapy (no/yes) 0.014 0.537 (0.326, 0.884)

OR, odd ratio; CI, confidence interval; WHO, World Health Organization.

Figure 5 Cumulative incidence of recurrence for subgroups of 
patients with surgery alone, chemotherapy alone, radiotherapy 
alone, and chemoradiotherapy.

Figure 4 Five- and ten-year recurrence rates (chemo group vs. 
non-chemo group, P=0.000).
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Table 9 Comparison of recurrence rates among different adjuvant therapy subgroups

Log-rank
Surgery alone

Postoperative 

chemotherapy alone

Postoperative 

radiotherapy alone

Postoperative 

chemoradiotherapy

Chi-square Sig. Chi-square Sig. Chi-square Sig. Chi-square Sig.

Surgery alone 9.875 0.002 0.115 0.735 5.145 0.023

Postoperative chemotherapy alone 9.875 0.002 23.845 0.000 5.062 0.024

Postoperative radiotherapy alone 0.115 0.735 23.845 0.000 10.477 0.001

Postoperative chemoradiotherapy 5.145 0.023 5.062 0.024 10.477 0.001

were listed in Table 10. Again no survival benefit from 
postoperative chemotherapy was detected, although this time 
the survivals in patients having or not having chemotherapy 
after surgery became similar (P=0.332, Figure 6).

Discussion

Long-term survival of thymic tumors patients varies according 

to their histological subtypes, tumor staging, and resection 
status, which have repeatedly been identified as independent 
predictive factors for prognosis. As reported by Kondo et al. (4), 
5-year survival rates for patients at stages I, II, III and IV were 
100%, 98%, 89% and 71% respectively. Most published results 
showed that for tumors at stages I and II, no postoperative 
adjuvant therapy is necessary after complete resection (5,6). 
But in stage III and IV diseases, radical resection rate is 
much lower due to extensive local invasion or tumor spread. 
Postoperative adjuvant therapies, including chemotherapy, 
are often accepted as a common practice. Our results also 
found that WHO type C tumors, incomplete resection, and 
postoperative radiotherapy were adversely related to survival 
and recurrence in thymic tumor patients. The worse outcome 
in patients receiving adjuvant radiotherapy may be contributed 
to its use in higher grade tumors in more advanced stages. 
Unfortunately, we failed to find any survival benefit of adjuvant 
chemotherapy for stage III and IV tumors in our study.

Currently, postoperative chemotherapy is mainly used 

Table 10 1:1 caliper propensity-matched study results

Factor
Non-chemo 

group, n=158

Chemo group, 

n=158
P value

Sex 0.816

Male 100 98

Female 58 60

Myasthenia gravis 0.489

Yes 21 17

No 137 141

WHO type three classifications 0.709

A + AB 8 8

B1 + B2 + B3 62 55

C + NETT 88 95

Pathological staging 0.496

III 121 126

IV 37 32

Resection status 0.224

R0 91 82

R1 22 17

R2 45 59

Adjuvant radiotherapy 0.458

No 25 30

Yes 133 128

WHO, World Health Organization; NETT, neuroendocrine 

thymic tumor.

Figure 6 Survival curves of the two groups in the propensity-
matched study.
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with the purpose to reduce tumor burden after incomplete 
surgery, or to enhance disease control after complete 
resection. Its prognostic value is highly controversial, 
as there have been only limited data from retrospective 
studies of small sample researches (7-11). Ströbel et al. (12) 
reported a retrospective analysis on their experiences in 
228 cases thymomas and thymic squamous cell carcinomas. 
The results showed that postoperative chemotherapy 
did not improve long-term survival in type A, AB and B1 
thymomas, or in stage II type B2 and B3 tumors, while 
postoperative radiotherapy seemed to extend survival in 
stage III patients. Kim et al. (13) analyzed the clinical data 
from 100 cases of thymic tumors and found that comparing 
to postoperative radiotherapy alone, adding chemotherapy 
to radiation failed to show any significant difference in 
5-year survival rates of stage II and IV tumor patients. 
Kondo et al. (4) reported the largest retrospective cohort 
yet published, including 1,320 cases of thymic tumors 
treated at 115 medical centers in Japan. Again, they found 
that neither postoperative radiotherapy nor postoperative 
chemotherapy could improve the outcomes in stage III and 
IV thymic tumors after radical surgery. Attaran et al. (14)  
concluded that although primary chemotherapy and 
palliative chemotherapy might have favorable therapeutic 
effect in certain patients, no evidence till now showed that 
postoperative chemotherapy could help prolong survival in 
patients with thymic tumors in general. Using the ChART 
retrospective database, the results from the current study 
were in consistency with the previous reports. Our results 
indicate that for Masaoka-Koga stage III and IV thymomas 
and thymic carcinomas, postoperative chemotherapy has no 
clear advantage with regard to recurrence and survival time.

The retrospective nature of our study and the lack of 
consistence in the sources of data from different centers 
may help explain the causes of relatively unfavorable 
survival and higher recurrence in patients receiving adjuvant 
chemotherapy after surgery. The chemo group was found to 
have higher grade of tumor, more stage IV diseases, and less 
radical resection comparing to the non-chemo group, all of 
which have been shown to be associated with worse prognosis 
in thymic malignancy. The Japanese Association for Research 
in Thymus (JART) results (4) showed that 10-year survival 
rates in completely resected stage III and IV thymomas 
were 70.9%, 70.4%, 77.9% and 95% respectively for the 
subgroups of postoperative chemotherapy, postoperative 
chemoradiotherapy, postoperative radiotherapy and surgery 
alone, with a significant difference between the subgroups 
of surgery alone and of postoperative chemoradiotherapy 

(P=0.0353). The 5-year survival rates in completely 
resected stage III and IV thymic carcinomas were 81.5%, 
46.6%, 73.6%, and 72.2% respectively, for the subgroups 
of postoperative chemotherapy alone, postoperative 
chemoradiotherapy, postoperative radiotherapy, and surgery 
alone, with significant differences among the subgroups 
of postoperative chemoradiotherapy, postoperative 
chemotherapy and surgery alone (P=0.0213, P=0.0397). In 
the current study from the ChART database, survival rates 
in the subgroups of postoperative chemoradiotherapy and 
of postoperative chemotherapy were even worse compared 
to the subgroups of surgery alone or surgery followed by 
radiotherapy. In view of the unbalanced distribution of 
potential risk factors in each group, we are in no position 
to conclude that chemotherapy lead to worse outcome. But 
neither did we found any survival benefit brought by the 
application of postoperative chemotherapy to our patients 
with Masaoka-Koga stage III and IV thymic tumors.

To rule out the potential selection bias and other intrinsic 
bias associated with all retrospective studies, we further 
carried out a propensity matched study so as to balance the 
distribution of all risk factors. The 158 pairs of patients having 
or not having postoperative chemotherapy after surgery were 
comparable in tumor stage and histology, myasthenia gravis, 
resection status, and postoperative radiotherapy. Still there was 
no significant difference in overall survival rates between the 
subgroups having or not having postoperative chemotherapy 
(P=0.332). Thus at current stage it is reasonable to conclude 
that, postoperative chemotherapy may not have any survival 
benefits for advanced stage thymic tumors.

Because of the multiple centers involved and long time 
span, the chemotherapy regimens, cycles and dosage used 
in the current study were highly heterogeneous. It was thus 
impossible for us to evaluate the difference of any specific 
regimen. Only prospectively designed study could help 
answer such questions. However, our study again shows that 
histological subtypes and completeness of resection play 
major roles in determining the prognosis of thymic tumors, 
even for advanced stage diseases. Currently available 
chemotherapy regimens do not seem likely to provide 
significant survival benefit for this group of patients. The 
hope of improving management outcomes would lie in the 
use of chemotherapy in neoadjuvant setting, or in the search 
of more effective new agents for thymic tumors.
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