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Abstract: Background/Objectives: Metastatic testicular germ cell tumor (mGCT) is a highly
curable disease with first-line cisplatin-based combination chemotherapy. This study aims
to evaluate the clinicopathological characteristics and survival outcomes of patients with
metastatic testicular cancer in a nationwide multicenter cohort. Methods: This multicenter
retrospective cohort study included 316 male patients diagnosed with mGCT who were
treated with first-line cisplatin-based chemotherapy across 10 institutions in Turkey be-
tween 2011 and 2024. Clinical and pathological data, including International Germ Cell
Cancer Collaborative Group (IGCCCG) risk classification, treatment details, and survival
outcomes, were analyzed. Results: The median age of the cohort was 28 years, and 76.3%
of patients were diagnosed with non-seminoma. According to IGCCCG risk stratification,
53.2% had good-risk, 25.3% intermediate-risk, and 21.5% poor-risk disease. Median follow-
up was 38.4 months. Among patients with seminoma, the 5-year overall survival (OS) rate
was 100% in the good-risk group and 87.5% in the intermediate-risk group. In patients with
non-seminoma, 5-year OS rates were 96.6%, 86.9%, and 65.1% in the good-, intermediate-,
and poor-risk groups, respectively. Among 125 patients who received salvage treatment,
high-dose chemotherapy (HDCT) significantly improved survival in the International Prog-
nostic Factors Study Group (IPFSG) very high-risk group (3-year OS: 55.0% vs. 16.3% with
conventional-dose chemotherapy (CDCT), p = 0.007). Conclusions: This study provides the
first large-scale nationwide dataset on mGCT outcomes in Turkey, demonstrating overall
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survival rates comparable to international cohorts. The findings emphasize the importance
of a multidisciplinary approach, adherence to treatment guidelines, and optimal surgical
interventions in improving patient outcomes.

Keywords: testicular cancer; metastatic germ cell tumor; chemotherapy; IGCCCG;
seminoma; non-seminoma

1. Introduction
Testicular cancer (TC) is a rare neoplasm, accounting for only 1% of tumors in males.

However, it is the most common malignant solid tumor among men aged 15–40 years. Ac-
cording to GLOBOCAN 2022, the global incidence of testicular cancer is 1.7 per 100,000 per
year, with a remarkably low mortality rate of 0.21 per 100,000 per year [1].

Patients with de novo metastatic testicular germ cell tumors (GCTs) account for approx-
imately 30% of all GCT cases [2]. Furthermore, 15–30% of patients with clinical stage I (CSI),
characterized by disease confined to the testis without radiological or biochemical evidence
of metastasis, relapse during active surveillance [3]. It is a highly curable disease with
first-line cisplatin-based combination chemotherapy, even in advanced stages [4]. Although
significant advancements in oncology have been made over the past two decades, the
triplet chemotherapy regimen of bleomycin, etoposide, and cisplatin (BEP) has remained
the backbone first-line treatment for metastatic testicular cancer since 1987 [5].

The International Germ Cell Cancer Collaborative Group (IGCCCG) classification is a
prognostic model for metastatic GCT based on the identification of independent adverse
clinical factors, such as primary tumor site, metastatic sites, and levels of serum tumor
markers [6]. This system stratifies patients into good-, intermediate-, and poor-risk groups,
guiding treatment decisions and survival estimations. The IGCCCG Update Consortium
has recently revised survival outcomes for metastatic GCTs. The reported 5-year overall
survival (OS) rates were 96% in good-, 89% in intermediate-, 67% in poor-risk patients
with metastatic non-seminoma [7], and 95% in good- and 88% in intermediate-risk patients
with metastatic seminoma [8]. Although the standard of care has remained the same for
years, improved survival rates have been achieved through a multidisciplinary approach
in experienced centers, timely surgical interventions, effective salvage and supportive
therapies, and close patient follow-up [9].

Recent national and regional studies have underscored the relevance of country-
specific data in understanding survival trends. For instance, a Japanese cohort of 138 pa-
tients with metastatic non-seminoma reported a 5-year overall survival (OS) of 82% in the
poor-risk group, suggesting favorable outcomes even in advanced disease when managed
in experienced centers [10]. Meanwhile, a Latin American multicenter study of 482 patients
showed 5-year OS rates of 94.3%, 83.5%, and 65.1% in the good-, intermediate-, and poor-
risk groups, respectively [11]. These findings illustrate how survival outcomes may vary
across regions, possibly due to differences in healthcare infrastructure, referral systems,
and access to multidisciplinary expertise. This emphasizes the need for national data to
inform context-specific clinical strategies.

Therefore, this study aims to evaluate the 5-year OS and progression-free survival
(PFS) of patients with metastatic GCTs who received first-line cisplatin-based combination
chemotherapy, according to the IGCCCG prognostic classification. Additionally, it seeks to
provide an international comparison of survival outcomes for this population-based cohort
in Turkey.
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2. Methods
This was a multicenter retrospective cohort study. A total of 316 male patients who

received first-line cisplatin-based combination chemotherapy for metastatic GCT at 10 insti-
tutions in Turkey between 2011 and 2024 were identified. Staging was performed using
a combination of serum tumor markers—alpha-fetoprotein (AFP), human chorionic go-
nadotropin (hCG), and lactate dehydrogenase (LDH)—and computed tomography of the
chest, abdomen, and pelvis, in accordance with the American Joint Committee on Cancer
(AJCC) TNM Staging Classification for Testicular Cancer 8th edition (2017).

Inclusion criteria were as follows: (1) histologically confirmed mGCT; (2) age ≥ 18 years;
(3) adequate clinical, imaging, and tumor marker data for IGCCCG-based risk classification;
(4) treatment with first-line cisplatin-based combination chemotherapy at participating
centers; and (5) at least one year follow-up period. Patients with missing data regarding
tumor stage, treatment modalities, or inadequate follow-up duration were excluded from
this study.

Clinical characteristics, including age at diagnosis, primary tumor location, histology,
metastatic sites, and serum levels of AFP, HCG, and LDH, were extracted from electronic
medical records. Risk stratification was performed using the IGCCCG classification, which
considers three key prognostic factors: primary tumor site (testis/retroperitoneum vs.
mediastinum), presence of non-pulmonary visceral metastases (NPVM), and serum tumor
marker levels prior to the initiation of chemotherapy. Patients were classified into good-,
intermediate-, or poor-risk groups accordingly. For patients who received salvage treatment,
risk assessment was based on the International Prognostic Factors Study Group (IPFSG)
model, incorporating five variables: primary tumor site, response to first-line chemotherapy,
progression-free interval, serum tumor marker levels at relapse, and metastatic sites at
relapse. Patients were stratified into five prognostic categories: very low, low, intermediate,
high, and very high risk. Additionally, we recorded the type and duration of chemotherapy,
and details of subsequent treatments, including interventions for residual disease and
salvage therapies in cases of recurrence.

Treatment response was assessed using a combination of radiologic imaging (based
on RECIST version 1.1) and serum tumor marker kinetics. Complete response (CR) was
defined as the disappearance of all detectable lesions and the normalization of serum tumor
markers (STMs). Partial response (PR) required a ≥30% reduction in lesion size, with or
without normalization of tumor markers. It was further categorized into STM-negative PR
and STM-positive PR due to its prognostic relevance. Stable disease (SD) referred to the
absence of sufficient change to meet the criteria for CR or PD, while progressive disease
(PD) was defined as ≥20% increase in lesion size or emergence of new lesions, with or
without rising tumor markers.

This multicenter study was approved by the Ethics Committee of Gulhane Training
and Research Hospital (approval number: 2025-170; date of approval: 11 March 2025).

3. Statistical Analysis
All statistical analyses were performed by using SPSS software version 25.0 (IBM Corp.,

Armonk, NY, USA). Descriptive statistics were reported as frequencies and percentages
for categorical variables, and as medians with interquartile ranges (IQR) for continuous
variables. Median follow-up duration was estimated using the reverse Kaplan–Meier
method. PFS was defined as the time from the initiation of chemotherapy for metastatic
disease to disease progression, relapse, or death. OS was calculated from the start of the
chemotherapy to the last follow-up or death from any cause. The probabilities of PFS and
OS was estimated using the Kaplan–Meier method, and differences between subgroups of
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patients were assessed with the log-rank test. A p-value < 0.05 was considered statistically
significant in all analyses.

4. Results
4.1. Patient Characteristics

The median age of the 316 patients was 28 years (interquartile range [IQR]23–36), with
56 patients (17.7%) aged over 40 years. Seminoma and non-seminoma were diagnosed in
75 (23.7%) and 241 (76.3%) patients, respectively. A primary gonadal GCT was identified in
293 patients (92.7%). The most common histological subtype was mixed germ cell tumor
(63.9%). Regarding the IGCCC prognostic group classification, 53.2% of patients were
classified into the good prognosis group, while 25.3% and 21.5% were classified into the
intermediate and poor prognosis groups, respectively. The rate of relapse from clinical
stage I (CSI) disease was 10.4%. Non-pulmonary visceral metastases (NPVMs) were present
in 56 patients (17.7%), while 119 patients (37.7%) had pulmonary metastases. Platinum
resistance, defined as disease relapse or progression within three months after completing
a platinum-containing regimen, was observed in 57 patients (18%). Patient characteristics
stratified by seminoma and non-seminoma subgroups are presented in Table 1.

Table 1. Patients and disease baseline characteristics.

Baseline Characteristics
All Cohort
(N = 316)
N (%)

Seminoma
(N = 75)
N (%)

Non-
Seminoma
(N = 241)
N (%)

Median age, years (IQR) 28 (23–36)
Under 40 260 (82.3) 51 (68) 209 (86.4)
Over 40 56 (17.7) 24 (32) 32 (13.3)

Location of primary tumor
Gonadal 293 (92.7) 72 (96) 221 (91.7)
Retroperitoneal 13 (4.1) 0 (0) 13 (5.4)
Mediastinal 10 (3.2) 3 (4) 7 (2.9)

Tumor histology
Pure seminoma 75 (23.7) 75 (100)
Non-seminoma 241 (76.3) 241 (100)

Mixed germ cell tumors 201 (63.6) 201(83.4)
Embrional carcinoma 26 (8.2) 26 (10.8)
Yolksac 7 (2.2) 7 (2.9)
Teratoma 5 (1.6) 5 (2.1)
Choriocarcinoma 2 (0.6) 2 (0.8)

IGCCCG risk at diagnosis
Good 168 (53.2) 67 (89.3) 101 (41.9)
Intermediate 80 (25.3) 8 (10.7) 72 (29.9)
Poor 68 (21.5) 68 (28.2)

Stage at metastatic diagnosis
IIA 42 (13.3) 14 (18.7) 28 (11.6)
IIB 52 (16.5) 18 (24) 34 (14.1)
IIC 56 (17.7) 22 (29.3) 34 (14.1)
IIIA 57 (18.0) 8 (10.7) 49 (20.3)
IIIB 42 (13.3) 8 (10.7) 34 (14.1)
IIIC 67 (21.2) 5 (6.7) 62 (25.7)
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Table 1. Cont.

Baseline Characteristics
All Cohort
(N = 316)
N (%)

Seminoma
(N = 75)
N (%)

Non-
Seminoma
(N = 241)
N (%)

Metastatic sites
Lymph nodes/retroperitoneal 304 (96.2) 74 (98.7) 230 (95.4)
Pulmonary 119 (37.7) 7 (9.3) 112 (46.5)
NPVM 56 (17.7) 7 (9.3) 49 (20.3)

Liver 37 (11.7) 3 (4) 34 (14.1)
Brain 8 (2.5) 1 (1.3) 7 (2.9)
Bone 19 (6.0) 3 (4) 16 (6.6)

Postorchiectomy median AFP ng/mL
(IQR) 15 (3.3–344) -

AFP level < 1000 238 (79.1) 167 (72.6)
AFP level 1000–10,000 42 (14) 42 (18.3)
AFP level ≥ 10,000 21 (7) 21 (9.1)

Postorchiectomy median hCG
mlU/mL (IQR) 16 (1–505)

hCG level < 5000 257 (87.7) 67 (98.5) 190 (84.4)
hCG level 5000–50,000 17 (5.8) 1 (1.5) 16 (7.1)
hCG level ≥ 50,000 19 (6.5) 19 (8.4)

Postorchiectomy median LDH 306 (200–543)
<2.5 × ULN 217 (72.1) 55 (77.5) 162 (70.4)
>2.5 × ULN 84 (27.9) 16 (22.5) 68 (29.6)

Relapse from Stage I 33 (10.4) 16 (21.3) 17 (7.1)

Platinum resistance (PFI < 3 months) 57 (18) 6 (8) 51 (21.1)

Progression after first-line treatment 110 (34.8) 15 (20) 95 (39.4)

IPFSG Risk score for salvage treatment 125 (39.6) 15 (20) 110 (45.6)
Very low 7 (2.2) 7 (9.3) 0 (0)
Low 22 (7) 4 (5.3) 18 (7.5)
Intermediate 23 (7.3) 2 (2.7) 21(8.7)
High 30 (9.5) 1 (1.3) 29 (12)
Very high 42 (13.3) 1 (1.3) 41 (17)
Unknown 1 (0.3) 1 (0.4)

Progression after second-line
treatment 44 (13.9) 1 (1.3) 43 (17.8)

Exitus 34 (10.8) 2 (2.7) 32 (13.3)
Abbreviations: IQR—interquartile range; IGCCCG—International Germ Cell Cancer Collaborative
Group; NPVM—non-pulmonary visceral metastasis; AFP—alpha fetoprotein; hCG—human chorionic go-
nadotropin; LDH—lactate dehydrogenase; PFI—platinum-free interval; IPFSG—International Prognostic Factors
Study Group.

4.2. First-Line Treatment and Response

The type of first-line chemotherapy and the number of cycles administered are shown
in Table 2. The majority of patients received three or four cycles of BEP (90%). A favorable
response to first-line therapy, defined as the normalization of serum tumor markers (STM)
with or without residual radiologic lesions, was observed in 78% of patients. Among these,
38.1% achieved a complete response, characterized by STM normalization and the absence
of residual masses. Retroperitoneal lymph node dissection (RPLND) for residual disease
was performed in 64 patients (20.3%). Additionally, 13 patients received radiotherapy and
9 underwent metastasectomy. In total, 75 patients underwent surgery after chemotherapy.
Pathological examination revealed viable cancer in 28 patients and they required two
additional cycles of chemotherapy after surgery. Pathology was consistent with necrosis or
fibrosis in 30 patients and teratoma in 15 patients.
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Table 2. Treatment characteristics.

Treatment Profile No of Patients (%)

Metastatic first-line chemotherapy 316 (100)
3 × BEP 133 (42.1)
4 × BEP 120 (38)
4 × BEP + 2 × EP 22 (7)
4 × EP 14 (4.4)
4 × VIP 10 (3.2)
4 × BEP + 2 × VIP 5 (1.6)
3 × BEP + 1 × EP 4 (1.3)
3 × EP 4 (1.3)
6 × EP 2 (0.6)
3 × TIP 1 (0.3)
4 × VIP + 2 × EP 1 (0.3)

Responses after first-line treatment
Complete response 123 (38.1)
Partial response

STM (−) 129 (39.9)
STM (+) 35 (10.8)

Stable disease 12 (3.7)
Progressive disease 27 (7.4)

Additional treatment after first-line
RPLND 64 (20.3)
Radiotherapy 13 (4.1)
Metastasectomy 9 (2.8)
Chemotherapy 28 (8.9)

Pathology after additional surgery
Viable Tumor 28 (8.9)
Necrosis/Fibrosis 30 (9.5)
Teratoma 15 (4.7)

Metastatic second-line (salvage) treatment 125 (39.6)
CDCT 46 (14.6)

4 × TIP 33 (10.4)
4 × VIP 7 (2.2)
GemPOX 4 (1.3)
VeIP 2 (0.6)

HDCT 79 (25)

Responses after salvage treatment
Complete response 32 (10.1)
Partial response

STM (−) 72 (22.8)
STM (+) 7 (2.2)

Stable disease 5 (1.6)
Progressive disease 9 (2.8)

Additional treatment after second-line
RPLND 9 (2.8)
Radiotherapy 10 (3.2)
Metastasectomy 7 (2.2)
Maintanence oral etoposide 28 (8.9)

Third-line and beyond treatment
GemPOX/GemOX 24 (7.6)
HDCT 6 (1.9)
TIP 2 (0.6)
Brentuximab 2 (0.6)

Abbreviations: BEP—bleomycin, etoposide, and cisplatin; EP—etoposide and cisplatin; VIP—etoposide, ifos-
famide, and cisplatin; TIP—paclitaxel, ifosfamide, and cisplatin; STM—serum tumor marker; VeIP—vinblastine,
ifosfamide, and cisplatin; GemPOX—gemcitabine, paclitaxel, and oxaliplatin; RPLND—retroperitoneal lymph
node dissection; CDCT—conventional-dose chemotherapy; HDCT—high-dose chemotherapy.
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4.3. Salvage Treatment

A total of 125 patients received second-line salvage therapy. Fifteen of them received
salvage treatment despite the absence of documented disease progression due to residual
disease that were not amenable to local therapies. Among those who received second-
line treatment, high-dose chemotherapy (HDCT) with carboplatin and etoposide (CE)
was the most commonly chosen regimen (79 patients). Additionally, 46 patients received
conventional-dose chemotherapy (CDCT), with paclitaxel, ifosfamide, and cisplatin (TIP)
being the most frequently administered second-line CDCT regimen. Details of second-line
and subsequent treatments, along with additional therapies, are presented in Table 2.

4.4. Survival Analysis

The median follow-up period was 38.4 months (95% confidence interval [CI], 34.5
to 42.1 months). In the overall study population, the estimated median mPFS was
133.4 months (95% CI: −/−), and mOS had not yet been reached at the time of analy-
sis, as the majority of patients were still alive. The 5-year PFS rate for the entire cohort was
62.6%, and the 5-year OS rate was 87.5%.

Table 3 presents the survival outcomes according to the IGCCCG prognostic group
classification. Among patients with seminoma, the 5-year PFS was 82.8% in the IGCCCG
good-risk group and 46.9% in the intermediate-risk group (p = 0.030). For patients with
non-seminoma, the 5-year PFS rates were 80.9% in the good-risk group, 51.9% in the
intermediate-risk group, and 30.9% in the poor-risk group (p < 0.001 for good vs. interme-
diate, p < 0.001 for good vs. poor, and p = 0.001 for intermediate vs. poor). Among patients
with seminoma, the 5-year OS rates were 100% in the good-risk group and 87.5% in the
intermediate-risk group (p = 0.186). For patients with non-seminoma, the 5-year OS rates
were 96.6%, 86.9%, and 65.1% in the good-, intermediate-, and poor-risk groups, respec-
tively (p = 0.046 for good vs. intermediate, p < 0.001 for good vs. poor, and p = 0.001 for
intermediate vs. poor). Kaplan–Meier survival curves according to the IGCCCG prognostic
classification are shown in Figure 1 for patients with seminoma and Figure 2 for patients
with non-seminoma.

Table 3. Survival outcomes according to the IGCCCG prognostic group classification.

IGCCCG Prognostic Group

Good Intermediate Poor p

Seminoma 5-year PFS (%) 82.8 46.9 - 0.030

5-year OS (%) 100 87.5 - 0.186

Non-seminoma 5-year PFS (%) 80.9 51.9 30.9
<0.001
<0.001
0.001

5-year OS (%) 96.6 86.9 65.1
0.046

<0.001
0.001

All cohort 5-year PFS (%) 81.4 51.3 30.9
<0.001
<0.001
0.001

5-year OS (%) 97.7 87.1 65.1
0.017

<0.001
0.001

p values for the good/intermediate, good/poor, and intermediate/poor comparisons. IGCCCG—International
Germ Cell Cancer Collaborative Group; OS—overall survival; PFS—progression-free survival.



Medicina 2025, 61, 951 8 of 13

Figure 1. Kaplan–Meier overall survival curves for patients with seminoma stratified by the Inter-
national Germ Cell Cancer Collaborative Group (IGCCCG) prognostic classification. The 5-year
overall survival (OS) rates were 100% in the good-risk group and 87.5% in the intermediate-risk
group (log-rank test, p = 0.186).

Figure 2. Kaplan–Meier overall survival curves for patients with non-seminoma according to the
International Germ Cell Cancer Collaborative Group (IGCCCG) prognostic classification. The 5-year
overall survival (OS) rates were 96.6% in the good-risk group, 86.9% in the intermediate-risk group,
and 65.1% in the poor-risk group (log-rank test: p = 0.046 for good vs. intermediate, p < 0.001 for
good vs. poor, and p = 0.001 for intermediate vs. poor).
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For relapsed/recurrent patients, salvage treatment outcomes based on the IPFSG
score are presented in Table 4. Except for the very high-risk group, there was no signif-
icant difference between CDCT and HDCT. However, in the very high-risk group, the
3-year OS rate was significantly higher with HDCT (55.0%) compared with CDCT (16.3%)
(p = 0.007) (Figure 3).

Table 4. Three-year OS rates of salvage treatment according to IPFSG score.

IPFSG Score Salvage N. of Patients N. of Events 3 Year OS % p

Very low
CDCT 5 0 - -
HDCT 2 0 -

Low
CDCT 8 0 - -
HDCT 14 0 -

Intermediate
CDCT 8 2 87.5

0.570
HDCT 15 3 84.8

High
CDCT 10 3 61.7

0.371
HDCT 20 5 83.4

Very high
CDCT 14 10 16.3

0.007
HDCT 28 10 55.0

Abbreviations: IPFSG—International Prognostic Factors Study Group; CDCT—conventional-dose chemotherapy;
HDCT—high-dose chemotherapy; OS—overall survival.

 

Figure 3. Kaplan–Meier overall survival curves for relapsed/refractory patients with IPFSG very high-
risk scores, comparing high-dose chemotherapy (HDCT; 3-year OS: 55.0%) and conventional-dose
chemotherapy (CDCT; 3-year OS: 16.3%) (log-rank test, p = 0.007).
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5. Discussion
In this multicenter retrospective study, we analyzed the clinical characteristics and

5-year survival outcomes of patients treated for metastatic GCTs. According to the IGCCCG
prognostic classification, the 5-year OS rates in the seminoma subgroup were 100% in the
good-risk group and 87.5% in the intermediate-risk group. For non-seminoma, the 5-year
OS rates were 96.6%, 86.9%, and 65.1% in the good-, intermediate-, and poor-risk groups,
respectively. This study represents the first large-scale dataset from Turkey, and its survival
outcomes are consistent with the latest IGCCCG update, reflecting an improving trend in
treatment success.

Survival rates for metastatic testicular cancer are known to be higher in specialized
medical centers compared with global averages. In 2018, Indiana University updated
and published their 5-year OS results, reporting 97% in the good-risk group, 92% in the
intermediate-risk group, and 73% in the poor-risk group. This success has been attributed
to their multidisciplinary clinical approach and the implementation of structured initial
treatment plans in experienced centers [9]. In a Japanese cohort study that included
138 patients with metastatic non-seminoma, the 5-year PFS rate was 64%, while the 5-year
OS rate reached 82%, even in the poor-risk group. Notably, for patients treated between
2000 and 2018 in this Japanese cohort, the 5-year OS improved to 85% for the poor-risk
group. As observed at Indiana University, this success was linked to the early referral
of poor-prognosis patients to specialized centers and the cumulative expertise of these
institutions [10].

In the study by Diogo A. Bastos et al., conducted by the Latin American Cooperative
Oncology Group (LACOG) and including 482 patients with advanced germ cell tumors, the
5-year OS rates were 94.3% in the good-risk group, 83.5% in the intermediate-risk group,
and 65.1% in the poor-risk group [11]. Similarly, a North American population-based
cohort study reported 5-year OS rates of 94%, 87%, and 65% for patients with metastatic
non-seminoma in the good-, intermediate-, and poor-risk groups, respectively [12]. These
findings further support the consistency of survival outcomes observed in our study and re-
inforce the effectiveness of standardized treatment approaches across different populations.
Standard first-line chemotherapy for metastatic GCTs has remained unchanged for decades.
Despite significant improvements in overall survival over the years, progression-free sur-
vival has shown little change. The GETUG 13 trial, a prospective randomized phase 3 study,
explored whether dose-dense therapy could improve survival outcomes in patients with
suboptimal response to first-line BEP. After one BEP cycle, patients with an unfavorable
STM decline were randomized to continue either BEP (Unfav-BEP group) or a dose-dense
regimen (Unfav-dose-dense group), incorporating two cycles of paclitaxel-BEP-oxaliplatin
and two cycles of platin-ifosfamide-bleomycin, GCSF supported chemotherapy [13]. At
long-term follow-up, 5-year PFS was 58.9% in the dose-intensive arm and 46.7% in the
standard BEP arm (HR, 0.65; 95% CI, 0.44–0.97; p = 0.036). There was no statistical difference
in 5-year OS (70.9% vs. 61.3%, p = 0.22). Although dose-intensive therapies seem to be a
reasonable strategy to prolong PFS in high-risk patients, increased toxicity, especially neu-
ropathy, should be considered. Furthermore, it is important to note that these intensified
regimens may reduce the need for HDCT in the salvage setting [14].

In this study, we also evaluated salvage treatment strategies in relapsed/refractory
cases. Among 125 patients, 79 received induction TIP followed by HDCT with autologous
stem cell transplantation (ASCT) in the case of progression, whereas 46 patients received
CDCT, primarily four cycles of TIP. When comparing CDCT vs. HDCT, no significant
difference in OS was observed, except in the very high-risk group according to the IPFSG
classification. In this subgroup, the 3-year OS was significantly higher with HDCT (55%)
compared with CDCT (16.3%, p = 0.007). These findings align with previous evidence
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suggesting that HDCT may offer a survival advantage in patients with very high-risk
disease. The TIGER trial (NCT02375204), which directly compares CDCT (TIP) vs. HDCT
(TI-CE), is expected to provide further insights into the optimal salvage treatment approach.

Our study also highlights challenges in managing poor-risk patients, particularly
regarding treatment compliance and surgical management. PFS rates were notably lower
in the poor-risk subgroup, which could be attributed to treatment delays, suboptimal
compliance, or variations in clinical practice. Additionally, inadequate surgical resection
of residual disease may have played a role. Of 164 patients with a partial response,
only 64 (39%) underwent RPLND. Given that post-chemotherapy retroperitoneal masses
≥1 cm in non-seminoma tumors often harbor viable cancer [15], RPLND is essential for
optimal disease control [16,17]. However, due to its potential complications, such as
retrograde ejaculation and infertility, RPLND should be performed at high-volume centers
by experienced surgeons [16].

In parallel with therapeutic advances, efforts have also focused on improving diagnos-
tic accuracy. Although classic serum tumor markers are widely used, their sensitivity and
specificity are limited, particularly in subtypes such as pure seminoma or teratoma, which
makes accurate disease assessment challenging [18]. In this context, microRNAs (miRNAs),
especially miR-371a-3p, have shown high diagnostic performance, with reported sensi-
tivity of 84–89% and specificity of 90–99%. Moreover, serum levels of miR-371a-3p have
been associated with tumor burden, treatment response, and early relapse detection [19].
Although our study did not evaluate molecular biomarkers, miRNA-based approaches
may further enhance diagnostic accuracy and facilitate personalized follow-up strategies in
patients with metastatic GCTs.

This study has several limitations. First, its retrospective design may introduce selec-
tion bias. Second, although it is a multicenter study, the cohort size is smaller compared
with international studies. Third, the median follow-up period is relatively short, limiting
the ability to assess long-term outcomes. Nevertheless, this study reflects clinical experi-
ence from a broad range of institutions, including non-referral centers, and offers valuable
insight into treatment outcomes in routine practice across the country.

In conclusion, this study provides real-world evidence on the survival outcomes of
metastatic germ cell tumors in Turkey. While overall survival rates are comparable to
international cohorts, further improvements may be achieved by enhancing treatment
adherence, fostering multidisciplinary collaboration, and ensuring optimal surgical man-
agement, particularly when delivered in high-volume experienced centers. These strategies
are especially important for improving outcomes in high-risk patients.

Author Contributions: Conceptualization, G.S.Y.K., H.S.S., A.M.T., F.E., R.C., M.B.A. and N.K.;
methodology, G.S.Y.K., O.Y., S.V., E.Z.G., F.E.O., H.S.S., A.M.T., F.E., R.C., N.K. and M.B.A.; data
curation, G.S.Y.K., G.Y., M.B.A., O.Y., S.V., E.Z.G., F.E.O., M.Y., C.M.S., Y.A., S.A., M.F.S., R.A.,
H.S.S., A.M.T., F.E., R.C. and I.E.; formal analysis, G.S.Y.K., G.Y. and M.B.A.; writing—original draft
preparation, G.S.Y.K., writing—review and editing, G.S.Y.K. and G.Y.; supervision, N.K. All authors
have read and agreed to the published version of the manuscript.

Funding: This research received no specific grants from any funding agencies in the public, commer-
cial, or not-for-profit sectors.

Institutional Review Board Statement: This multicenter study was approved by the Gulhane
Scientific Research Ethics Committee (approval number: 2025-170; date of approval: 11 March 2025).

Informed Consent Statement: Patient consent was waived due to the retrospective design of the
study and anonymization of all patient data, as approved by the Ethics Committee.

Data Availability Statement: The data that support the findings of this study are not publicly avail-
able due to privacy reasons but are available from the corresponding author upon reasonable request.



Medicina 2025, 61, 951 12 of 13

Conflicts of Interest: The authors declare no conflicts of interest.

References
1. Bray, F.; Laversanne, M.; Sung, H.; Ferlay, J.; Siegel, R.L.; Soerjomataram, I.; Jemal, A. Global cancer statistics 2022: GLOBOCAN

estimates of incidence and mortality worldwide for 36 cancers in 185 countries. CA Cancer J. Clin. 2024, 74, 229–263. [CrossRef]
[PubMed]

2. Surveillance Research Program NCI. SEER*Explorer: An Interactive Website for SEER Cancer Statistics 2024 [Updated 5 November
2024]. Available online: https://seer.cancer.gov/statistics-network/explorer/ (accessed on 2 April 2025).

3. Lauritsen, J.; Sauve, N.; Tryakin, A.; Jiang, D.M.; Huddart, R.; Heng, D.Y.C.; Terbuch, A.; Winquist, E.; Chovanec, M.; Hentrich,
M.; et al. Outcomes of relapsed clinical stage I versus de novo metastatic testicular cancer patients: An analysis of the IGCCCG
Update database. Br. J. Cancer 2023, 129, 1759–1765. [CrossRef] [PubMed]

4. International Germ Cell Cancer Collaborative Group. International Germ Cell Consensus Classification: A prognostic factor-based
staging system for metastatic germ cell cancers. J. Clin. Oncol. 1997, 15, 594–603. [CrossRef] [PubMed]

5. Williams, S.D.; Birch, R.; Einhorn, L.H.; Irwin, L.; Greco, F.A.; Loehrer, P.J. Treatment of disseminated germ-cell tumors with
cisplatin, bleomycin, and either vinblastine or etoposide. N. Engl. J. Med. 1987, 316, 1435–1440. [CrossRef] [PubMed]

6. Mead, G.M.; Stenning, S.P. The International Germ Cell Consensus Classification: A new prognostic factor-based staging
classification for metastatic germ cell tumours. Clin. Oncol. 1997, 9, 207–209. [CrossRef] [PubMed]

7. Gillessen, S.; Sauve, N.; Collette, L.; Daugaard, G.; de Wit, R.; Albany, C.; Tryakin, A.; Fizazi, K.; Stahl, O.; Gietema, J.A.; et al.
Predicting Outcomes in Men with Metastatic Nonseminomatous Germ Cell Tumors (NSGCT): Results From the IGCCCG Update
Consortium. J. Clin. Oncol. 2021, 39, 1563–1574. [CrossRef] [PubMed]

8. Beyer, J.; Collette, L.; Sauve, N.; Daugaard, G.; Feldman, D.R.; Tandstad, T.; Tryakin, A.; Stahl, O.; Gonzalez-Billalabeitia, E.; De
Giorgi, U.; et al. Survival and New Prognosticators in Metastatic Seminoma: Results From the IGCCCG-Update Consortium. J.
Clin. Oncol. 2021, 39, 1553–1562. [CrossRef] [PubMed]

9. Albany, C.; Adra, N.; Snavely, A.C.; Cary, C.; Masterson, T.A.; Foster, R.S.; Kesler, K.; Ulbright, T.M.; Cheng, L.; Chovanec, M.;
et al. Multidisciplinary clinic approach improves overall survival outcomes of patients with metastatic germ-cell tumors. Ann.
Oncol. 2018, 29, 341–346. [CrossRef] [PubMed]

10. Tanuma, K.; Kawai, K.; Nitta, S.; Shiga, M.; Kawahara, T.; Negoro, H.; Onozawa, M.; Inoue, T.; Nishiyama, H.; Miyazaki, J.
Improved survival of poor-risk non-seminomatous germ cell tumor patients: Real-world data from a single institute in Japan. Jpn.
J. Clin. Oncol. 2022, 53, 74–79. [CrossRef] [PubMed]

11. Bastos, D.A.; Gongora, A.B.L.; Dzik, C.; Jardim, D.L.; Piva, M.; Carcano, F.M.; Bertollo, G.; Trindade, K.; Fontes, M.S.; Soares,
A.; et al. Multicenter Database of Patients with Germ-Cell Tumors: A Latin American Cooperative Oncology Group Registry
(LACOG 0515). Clin. Genitourin. Cancer 2023, 21, e104–e113. [CrossRef] [PubMed]

12. Incesu, R.B.; Morra, S.; Scheipner, L.; Barletta, F.; Baudo, A.; Garcia, C.C.; Tappero, S.; Piccinelli, M.L.; Tian, Z.; Saad, F.; et al. A
population-based validation of the IGCCCG Update Consortium for survival in metastatic non-seminoma testis cancer. Jpn. J.
Clin. Oncol. 2024, 54, 592–598. [CrossRef] [PubMed]

13. Fizazi, K.; Pagliaro, L.; Laplanche, A.; Flechon, A.; Mardiak, J.; Geoffrois, L.; Kerbrat, P.; Chevreau, C.; Delva, R.; Rolland, F.;
et al. Personalised chemotherapy based on tumour marker decline in poor prognosis germ-cell tumours (GETUG 13): A phase 3,
multicentre, randomised trial. Lancet Oncol. 2014, 15, 1442–1450. [CrossRef] [PubMed]

14. Fizazi, K.; Le Teuff, G.; Flechon, A.; Pagliaro, L.; Mardiak, J.; Geoffrois, L.; Laguerre, B.; Chevreau, C.; Delva, R.; Rolland, F.; et al.
Personalized Chemotherapy on the Basis of Tumor Marker Decline in Poor-Prognosis Germ-Cell Tumors: Updated Analysis of
the GETUG-13 Phase III Trial. J. Clin. Oncol. 2024, 42, 3270–3276. [CrossRef] [PubMed]

15. Singla, N.; Bagrodia, A.; Baraban, E.; Fankhauser, C.D.; Ged, Y.M.A. Testicular Germ Cell Tumors: A Review. JAMA 2025, 333,
793–803. [CrossRef] [PubMed]

16. Antonelli, L.; Ardizzone, D.; Ravi, P.; Bagrodia, A.; Mego, M.; Daneshmand, S.; Nicolai, N.; Nazzani, S.; Giannatempo, P.;
Franza, A.; et al. Risk of residual cancer after complete response following first-line chemotherapy in men with metastatic
non-seminomatous germ cell tumour and International Germ Cell Cancer Cooperative Group intermediate/poor prognosis: A
multi-institutional retrospective cohort study. Eur. J. Cancer 2023, 182, 144–154. [CrossRef]

17. Fazekas, F.E.; Ujfaludi, Z.; Biro, K.; Pahi, Z.G.; Buzogany, I.; Sukosd, F.; Pankotai, T.; Beothe, T. Complex treatment of residual
metastatic germ cell cancer: A single center experience. J. Biotechnol. 2024, 389, 61–67. [CrossRef] [PubMed]

https://doi.org/10.3322/caac.21834
https://www.ncbi.nlm.nih.gov/pubmed/38572751
https://seer.cancer.gov/statistics-network/explorer/
https://doi.org/10.1038/s41416-023-02443-3
https://www.ncbi.nlm.nih.gov/pubmed/37777577
https://doi.org/10.1200/JCO.1997.15.2.594
https://www.ncbi.nlm.nih.gov/pubmed/9053482
https://doi.org/10.1056/NEJM198706043162302
https://www.ncbi.nlm.nih.gov/pubmed/2437455
https://doi.org/10.1016/S0936-6555(97)80001-5
https://www.ncbi.nlm.nih.gov/pubmed/9315391
https://doi.org/10.1200/JCO.20.03296
https://www.ncbi.nlm.nih.gov/pubmed/33822655
https://doi.org/10.1200/JCO.20.03292
https://www.ncbi.nlm.nih.gov/pubmed/33729863
https://doi.org/10.1093/annonc/mdx731
https://www.ncbi.nlm.nih.gov/pubmed/29140422
https://doi.org/10.1093/jjco/hyac151
https://www.ncbi.nlm.nih.gov/pubmed/36151048
https://doi.org/10.1016/j.clgc.2022.11.004
https://www.ncbi.nlm.nih.gov/pubmed/36509612
https://doi.org/10.1093/jjco/hyae011
https://www.ncbi.nlm.nih.gov/pubmed/38369557
https://doi.org/10.1016/S1470-2045(14)70490-5
https://www.ncbi.nlm.nih.gov/pubmed/25456363
https://doi.org/10.1200/JCO.23.01960
https://www.ncbi.nlm.nih.gov/pubmed/39167741
https://doi.org/10.1001/jama.2024.27122
https://www.ncbi.nlm.nih.gov/pubmed/39899286
https://doi.org/10.1016/j.ejca.2022.12.032
https://doi.org/10.1016/j.jbiotec.2024.04.018
https://www.ncbi.nlm.nih.gov/pubmed/38692356


Medicina 2025, 61, 951 13 of 13

18. Regouc, M.; Belge, G.; Lorch, A.; Dieckmann, K.P.; Pichler, M. Non-Coding microRNAs as Novel Potential Tumor Markers in
Testicular Cancer. Cancers 2020, 12, 749. [CrossRef] [PubMed]

19. Ditonno, F.; Franco, A.; Manfredi, C.; Fasanella, D.; Abate, M.; La Rocca, R.; Crocerossa, F.; Iossa, V.; Falagario, U.G.; Cirillo, L.;
et al. The Role of miRNA in Testicular Cancer: Current Insights and Future Perspectives. Medicina 2023, 59, 2033. [CrossRef]
[PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3390/cancers12030749
https://www.ncbi.nlm.nih.gov/pubmed/32235691
https://doi.org/10.3390/medicina59112033
https://www.ncbi.nlm.nih.gov/pubmed/38004082

	Introduction 
	Methods 
	Statistical Analysis 
	Results 
	Patient Characteristics 
	First-Line Treatment and Response 
	Salvage Treatment 
	Survival Analysis 

	Discussion 
	References

