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[ Abstract ] Background and objective 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 neoajuvant 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-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 postopera-
tive radiotherapy. WHO type C tumors, incomplete resection, and postoperative radiotherapy were significantly related to
increased recurrence and worse survival (P<0.0S). 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). In
propensity-matched study, 158 pairs of patients with or without postoperative chemotherapy (316 patients in total) were se-
lected and compared accordingly. Similar S-year survival rates were detected between the two groups (P=0.332). Conclusion
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-Koga stage III and IV thymic tumors.
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Tab 1 Percentages of postoperative chemotherapy in different tumor stages

Masaoka-Koga stage (n) Non-Chemo group (%) Chemo group (%) Pvalue
1(716) 677 (94.6) 39(5.4) <0.001
11(319) 285 (89.3) 34(10.7)

11 (515) 378(73.4) 137 (26.6)
1V (150) 66 (44.0) 84 (56.0)

i ARB BRI EE ©2011-2016 Journal of Thoracic Disease & #liF /.,

* 2 MARERRFRARINENAHER
Tab 2 Clinical features and the distribution of myasthenia in the two groups.

Characteristics Non-Chemo group, n=444 (%) Chemo group, n=221 (%) Pvalue
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 <0.001
Yes 121 (87.7) 17 (12.3)
No 323 (61.3) 204 (38.7)
WHO types <0.001
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) <0.001
A+AB 56 (87.5) 8(12.5)
B1+B2+B3 253 (77.8) 72(22.2)
Tumor size (cm) 7.46 7.83 0.218
Pathological staging <0.001
11l 378 (73.4) 137 (26.6)
v 66 (44.0) 84 (56.0)
Resection status <0.001
RO 326 (73.1) 120 (26.9)
R1 47 (69.1) 21(30.9)
R2 71 (47.0) 80 (53.0)
Other adjuvant therapies <0.001
No 191 (43.0) 30(13.9)
Yes 253 (57.0) 186 (86.1)

i ARBERETEEZ©2011-2016 Journal of Thoracic Disease & #Ii51],
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Tab 3 Multivariate analysis of survival-related risk factors

- 477 -

Risk factors P value OR (95%Cl)
Myasthenia gravis (No vs Yes) 0.276 0.502 (0.145-1.736)
Age (<50 yrvs =50 yr) 0.179 1.485 (0.835-2.641)
Gender (Male vs Female) 0.737 0.902 (0.495-1.645)
WHO histology type (A, AB/B1, B2 or B3/C) 0.011

B1+B2+B3vs A 0.577 1.541 (0.337-7.041)

CvsA 0.067 3.952 (0.908-17.195)
Masaoka-Koga stage (Il vs IV) 0.554 1.227 (0.623-2.420)
Adjuvant chemotherapy (No vs Yes) 0.502 1.250 (0.652-2.399)
Tumor size (<5 cmvs >5 cm) 0.876 1.056 (0.531-2.100)
Complete resection (RO vs R1+R2) 0.004 0.414 (0.226-0.760)
Extent of thymectomy (Partial vs Total) 0.599 1.184 (0.630-2.225)
Postoperative radiotherapy (No vs Yes) 0.018 0.451 (0.233-0.873)

HR: hazard ratio; Cl: confidence interval; WHO: World Health Organization.
it ARBEIAFTEE©2011-2016 Journal of Thoracic Disease & #li1F ],

4 BTLEEFRNELR

Tab 4 Comparison of survival rates among the different adjuvant therapy subgroups

Log-rank Surgery alone Postoperative Postoperative Postoperative
chemotherapy alone radiotherapy alone chemoradiotherapy

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

Surgery alone 13.544 <0.001 0.003 0.955 1.805 0.179

Postoperative 13.544 <0.001 19.483 <0.001 8.604 0.003

chemotherapy alone

Postoperative 0.003 0.955 19.483 <0.001 3.508 0.061

radiotherapy alone

Postoperative 1.805 0.179 8.604 0.003 3.508 0.061

hemoradiotherapy

i ARBRIRETEE ©2011-2016 Journal of Thoracic Disease & #liF /.,
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Tab 5 Multivariate analysis of factors relating to recurrence in Masaoka-Koga stage Ill AND IV patients

Factor Pvalue OR
Myasthenia complication (No vs Yes) 0.090 0.466 (0.193-1.127)
Age (<50 yrvs =50 yr) 0.344 1.218 (0.809-1.833)
Sex (Male vs Female) 0.220 0.763 (0.496-1.175)
WHO pathological type (A, AB/B1, B2 or B3/C) 0.024

B1+B2+B3 vs A 0.277 1.809 (0.621-5.268)

CvsA 0.037 3.083 (1.069-8.887)
Masaoka-Koga stage (lll vs IV) 0.062 1.560 (0.978-2.489)
Adjuvant chemotherapy (No vs Yes) 0.054 1.623 (0.992-2.656)

Surgical approach (Thoracoscope vs Open) 0.641 1.411 (0.332-5.993)

Tumor size (<5 cm vs >5 cm) 0.502 0.843 (0.511-1.389)

Complete resection (RO vs R1+R2) 0.021 0.617 (0.410-0.929)

Postoperative radiotherapy (No vs Yes) 0.014 0.537 (0.326-0.884)

it L ARBEMAATEE©2011-2016 Journal of Thoracic Disease & #l1F .

*x6 RTHELEILR

Tab 6 Comparison of recurrence rates among different adjuvant therapy subgroups

Log-rank Postoperative chemotherapy Postoperative Postoperative

alone radiotherapy alone chemoradiotherapy

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

Surgery alone 9.875 0.002 0.115 0.735 5.145 0.023

Postoperative 23.845 0.000 5.062 0.024

chemotherapy alone

Postoperative 23.845 0.000 10.477 0.001

radiotherapy alone

Postoperative 5.062 0.024 10.477 0.001

chemoradiotherapy

i I ARBRIRETEE ©2011-2016 Journal of Thoracic Disease & #liF /.,

B 2 RELFFASKRLTEMNEEFILE (P<0.001)

Fig 2 Five- and ten-year disease free survivals (Non-Chemo group vs
Chemo group, P<0.001)

it ABBEIRRIETE & ©2011-2016 Journal of Thoracic Disease & #liF ],
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xR7 LFHEEBEETEHZ (Propensity-Matched Study, PSM)
Tab 7 1:1 Caliper Propensity-Matched Study results

- 479 -

Factor Non-Chemo group (n=158) Chemo group (n=158) Pvalue
Gender 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
] 121 126
1\ 37 32
Resection status 0.224
RO 91 82
R1 22 17
R2 45 59
Adjuvant radiotherapy 0.458
No 25 30
Yes 133 128

i AR BEREREEZ©2011-2016 Journal of Thoracic Disease & #IiF7,
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Fig 3 Survival curves for subgroups of patients
with surgery alone, postoperative chemotherapy
alone, postoperative radiotherapy alone, and
postoperative chemoradiotherapy
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4 RFFrBESRARERTEASLEMILE (P<0.001), SEEEXSH
46%. 26%, 102X E55)568%. 40%.

Fig 4 Five- and ten-year recurrence rates (Chemo group vs Non-Chemo
group, P<0.001)

it | AESEIMALETA % ©2011-2016 Journal of Thoracic Disease & #l1F .,
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Fig 5 Cumulative incidence of recurrence for
subgroups of patients with surgery alone,
chemotherapy alone, radiotherapy alone, and
chemoradiotherapy
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Fig 6 Survival curves of the two groups in the Propensity-Matched
Study
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