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Table I. Clinical characteristics of the study population (N=42).

Table II. Therapeutic effects according to RECIST v1.1

Age, years
Median (range)
Site of primary disease, n (%)
Gonadal
Mediastinal
Retroperitoneal
Histological type, n (%)
Seminoma
Non-seminoma
*Unknown
IGCCC prognostic classification, n (%)
Good
Intermediate
Poor
Total number of therapeutic lines, n (%)
1
2
3
≥4
Anti-tumor agents per treatment line, n (%)
BEP
1st
2nd VelP
VIP
TIP
HDCT
3rd TIP
VIP
GEM
4th CDGP+CPT-11
GEMOX
Pazopanib
TIN
Institution administering
induction chemotherapy, n (%)
Our institution
Other

CR
PR
Post-chemotherapeutic surgery
Post-pubertal-type teratoma
No viable cells
SD
Post-chemotherapeutic surgery*
Post-pubertal-type teratoma
PD
Death
Died of primary disease
Died of cause unrelated to treatment

Characteristic

Value

35 (14-69)
33 (78.6)
6 (14.3)
3 (7.1)

16 (38.1)
25 (59.5)
1 (2.4)

21 (50.0)
12 (28.6)
7 (16.7)
24
12
2
4

(57.1)
(28.6)
(4.8)
(9.5)

42 (100)
13 (31.0)
3 (7.1)
1 (2.4)
1 (2.4)
3 (7.1)
1 (2.4)
1 (2.4)
1 (2.4)
1 (2.4)
1 (2.4)
1 (2.4)
34 (81.0)
8 (19.0)

IGCCC: International Germ Cell Consensus Criteria (3); BEP:
bleomycin, etoposide, and cisplatin; VeIP: vinblastine, ifosfamide, and
cisplatin; VIP: etoposide, ifosfamide, and cisplatin; TIP: paclitaxel,
ifosfamide, and cisplatin; HDCT: high-dose chemotherapy; GEM:
gemcitabine; TIN: paclitaxel, ifosfamide, and nedaplatin; GEMOX:
gemcitabine and oxaliplatin. *This case was suspected of having socalled ‘burned-out tumor’ which had regressed and viable cells were not
recognized structurally in the primary site.

illustration. Kaplan–Meier curves were used to compare survival
time. Between-group differences concerning survival were assessed
using the log-rank test. p-Values less than 0.05 were considered
indicative of statistical significance.

Results

The clinical characteristics of the study population are
summarized in Table I. A total of 42 patients were included in
the analysis [median age at diagnosis: 35 years (range, 1414

N (%)

8 (19.0)
21 (50.0)
7
2
5
9 (21.4)
2
2
4 (9.5)
4
3
1

CR: Complete response; PD: progressive disease; PR: partial response;
RECIST: Response Evaluation Criteria in Solid Tumors; SD: stable
disease. *Includes surgery performed at other institutions.

69)]; of these, most patients had gonadal GCT, and nonseminoma; one was of unknown histological type. According
to the IGCCC risk stratification, 21 patients were classified as
having a good prognosis, and seven patients were classified
with poor prognosis. The most frequent total number of
therapeutic lines was one, and only four patients had four or
more lines. All 42 patients received induction chemotherapy
with a combination regimen of bleomycin, etoposide, and
cisplatin (BEP). The most frequent salvage chemotherapy
regimen used as a second-line treatment was vinblastine,
ifosfamide, and cisplatin (VeIP); followed by etoposide,
ifosfamide, and cisplatin; paclitaxel, ifosfamide, and cisplatin;
and high-dose chemotherapy. Nineteen percent of patients
were administered induction chemotherapy at other hospitals.
Table II shows the therapeutic effects according to the
Response Evaluation Criteria in Solid Tumors v1.1 (8). During
the observation period of this study (median=63 months), eight
(19.0%) patients achieved complete response, 21 (50.0%)
achieved partial response (PR), nine (21.4%) showed stable
disease (SD), and four (9.5%) patients developed progressive
disease. Of the 21 PR cases, seven non-seminomatous cases
underwent post-chemotherapeutic surgery. Pathological
findings showed post-pubertal-type teratoma in two patients,
while no viable cells were observed in five patients. Of the nine
SD cases, two non-seminomatous cases underwent surgery
because of suspected growing teratoma syndrome; pathological
examination showed post-pubertal-type teratoma. None of
these patients received additional chemotherapy and nine were
followed by surveillance.
Disease progression occurred in four patients (9.5%), and
death occurred in four (9.5%) patients. One patient died of
acute leukemia which was unrelated to the treatment for
GCT, while three patients died of their primary disease. All

