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Abstract

Background Two thirds of patients with germ-cell cancer (GCC) present as clinical stage | (CSI). Following orchi-
ectomy, active surveillance (AS) has become their standard management. However, 15-50% of patients eventu-
ally relapse with metastatic disease after AS. Relapses need to be detected early in order to achieve cure and avoid
overtreatment.

Methods We retrospectively analyzed consecutive GCC patients treated at two Swiss academic centers

between 2010 and 2020. Patients with stage IS and extragonadal primaries were excluded. We compared disease
characteristics and survival outcomes of patients relapsed from initial CSI to patients with de novo metastatic disease.
Primary endpoint was the IGCCCG category at the time of relapse. Main secondary endpoints were progression-free
survival (PFS) and overall survival (OS).

Results We identified 360 GCC patients with initial CSI and 245 de novo metastatic patients. After a median follow-up
of 47 months, 81 of 360 (22.5%) CSI patients relapsed: 41 seminoma (Sem) and 40 non-seminoma (NSem) patients.

All Sems relapsed in the IGCCCG good prognosis group. NSem relapsed with good 29/40 (72.5%) and intermediate
11/40 (27.5%) prognostic features; 95.1% of relapses occurred within five years post-orchiectomy. Only 3 relapsed
NSem patients died from metastatic disease. Five-year OS for relapsed CSI patients was 100% for Sem and 87% (95%
Cl: 61-96%) for NSem patients; five-year PFS was 92% (95% Cl: 77-97) and 78% (95% Cl: 56-90) for Sem and NSem,
respectively. When stratified by IGCCCG prognostic groups, good risk relapsed patients had a trend towards better OS
and PFS as compared to de novo metastatic patients.

Conclusions GCC patients who relapse after initial CSI can be detected early by active surveillance and have
an excellent survival.
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Introduction

Germ-cell cancer (GCC) is the most common cancer in
young men in North America and Europe and presents
as clinical stage I disease (CSI) localized to one or both
testicles in about 70% of patients. Active surveillance has
become the standard management in CSI GCC. However,
about 15-50% of patients eventually relapse with meta-
static disease depending on size of the primary tumor,
histology and other risk factors present in the primary
tumor [1]. While the NCCN and EUA guidelines recom-
mend AS as preferred option in patients with high-risk
seminoma (Sem), the NCCN and EUA guidelines rec-
ommend AS as preferred option, the ESMO guidelines
consider both, adjuvant chemotherapy with one cycle of
carboplatin and AS as equally valid options [2—4]. For
high-risk non-seminomas (NSem), the NCCN guide-
lines propose either AS, adjuvant chemotherapy with one
cycle of bleomycin, etoposide and cisplatin (BEP) or ret-
roperitoneal lymph node dissection (RPLND) as possible
alternatives, while the ESMO and EUA guidelines recom-
mend one cycle BEP [2-4].

Patients with relapses from CSI are managed identi-
cally to patients with de novo metastatic disease accord-
ing to the prognostic classification of the International
Germ Cell Cancer Consensus Group (IGCCCG) [5, 6].
Fundamental to the concept of active surveillance is that
relapses are detected early in order to minimize treat-
ment intensity at relapse and secure high survival prob-
abilities [4, 7, 8]. However, data indicates that active
surveillance recommendations are not uniformly fol-
lowed [1]. We studied relapses from initial CSI GCC in
consecutive patients from two Swiss university centers
and compared their outcomes to patients with de novo
metastatic disease.

Methods

Patients

We identified consecutive patients diagnosed with GCC
at the University Hospitals Bern and Zurich (Switzerland)
between 2010 and 2020. Subsequently, we reviewed all
medical records of identified patients to capture all stag-
ing, treatment and follow-up clinical information using
structured paper-based case report forms. Attempts were
made to obtain missing clinical information by contact-
ing referring or follow-up institutions. All captured data
was subsequently entered by one of the authors (PS) into
a central SPSS database (IBM SPSS Statistics, IBM Corp.,
Chicago, IL, USA, Version 28.0.1.1). Plausibility checks
and extensive data cleaning was performed by two of
the authors (AL and JB) prior to analysis to correct entry
errors. The database was locked to entries on April 13th
2023.
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Staging information included site and histology of the
primary tumor, locations of metastases, serum tumor
marker levels pre-chemotherapy, IGCCCG prognostic
group, number of cycles and type of chemotherapy. Nor-
mal serum tumor marker levels were defined as alpha-
fetoprotein (AFP) less than 10 pg/L and human chorionic
gonadotropin (HCG) less than 5 U/L. For serum-LDH
values, 250 U/l was selected as upper limit of normal
(ULN). A multiplication factor of 1.5xULN was used as
threshold to classify patients into the IGCCCG interme-
diate risk group [9].

Endpoints and statistical analysis

Primary endpoint was the IGCCCG prognostic group of
relapsing CSI patients. Secondary endpoints consisted
of time to relapse, as well as progression-free survival
(PFS) and overall survival (OS) probabilities. Primary
and secondary endpoints of relapsing CSI patients were
compared to patients with de novo metastatic GCC.
PES survival started at the first day of chemotherapy and
ended at the day of documented progression or death.
Progression was defined as a serological or radiological
progression whichever occurred first. OS started at the
first day of chemotherapy and ended the day of the last
follow-up visit. A patient was declared lost to follow-up
if we were unable to get information about his follow-up
status despite contacting follow-up institutions, or if he
did not return to the follow-up institution for further vis-
its. Patients lost to follow-up were censored at the time of
their last contact.

Descriptive statistical analyses were performed for cat-
egorical and continuous parameters of interest. PFS and
OS probabilities were analyzed using the Kaplan—Meier
method. Significance for survival analyses was tested
using the log-rank test. A two-sided p-value of<0.05 was
considered significant. All tests were performed using the
SPSS (IBM SPSS Statistics, IBM Corp., Chicago, IL, USA,
Version 28.0.1.1) and STATA (StataCorp LLC, College
Station, TX, USA, Version 10.1, 2008) software packages.
The study was approved by the local ethical committee
(BASEC ID 2023-00364).

Results

Patient characteristics

We identified 360 (53.4%) stage I and 314 (46.6%) de novo
metastatic GCC patients referred to the University Hos-
pitals Bern and Zurich between 2010 and 2020. 65.2% of
CSI Sem patients and 73.0% of NSem patients were ini-
tially managed with active surveillance post-orchiectomy
(Suppl. Figure 1). 81/360 (22.5%) of CSI patients relapsed
after a median relapse-free survival of 8 months (inter-
quartile range (IQR): 5 — 18.5). For the purpose of further
analysis, we grouped the 81 relapsed patients as Cohort
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A. After excluding patients with stage IS (n=21) and
extragonadal or unknown primaries (n=48), we grouped
the remaining 245 de novo metastatic GCC patients as
cohort B (Fig. 1, Supp. Figure 1). One third (16/48) of
extragonadal GCC presented with mediastinal primary.
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77 out of 81 (95.1%) relapses occurred within the first five
years from initial CSI management (Fig. 2).

Patient baseline characteristics are summarized in
Table 1. Median age at diagnosis was 33 vs 34 years in
cohort A and B, respectively. Pure Sem histology was

| AuGCC patients (n=674) |

v

Clinical stage |
n =360 (53.4%)

Exclusion criteria:
De novo metastatic - StageISn=21(6.7%)
n =314 (46.6%) - Extragonadal / unkonwn

v

primaries n =48 (15.3%)

Cohort A = relapses from clinial stage | Cohort B = de novo metastatic
n=81 n =245
IGCCCG good n =70 (86.4%) IGCCCG good n =135 (55.1%)
IGCCCG intermediate n =11 (13.6%) IGCCCG intermediate n = 73 (29.8%)
IGCCCG poor n=0 IGCCCG poor n= 34 (13.9%)
Seminoma Non-seminoma Seminoma Non-seminoma
n =41 (50.6%) n =40 (49.4%) n =72 (29.4%) n =173 (70.6%)
IGCCCG IGCCCG IGCCCG IGCCCG
good n =41 (100%) good n =29 (72.5%) good n =67 (93.1%) good n =68 (39.3%)
interm. n=11(27.5%)* interm. n=5 (6.9%) interm. n =68 (39.3%)
poor n =34 (19.7%)

Fig. 1 Schematic diagram illustrating patient distribution into cohorts A and B, as well as stratification by IGCCCG prognostic groups and histology.
Abbreviations: GCC: germ cell cancer; IGCCCG: International Germ Cell Cancer Cooperative Group; *For serum-LDH values, 250 U/l was selected
as upper limit of normal (ULN). 1.5XULN threshold was used to classify patients into the IGCCCG intermediate risk group
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Fig. 2 Histogram illustrating time to relapse (months) after initial CSI management. 95.1% of relapses occurred within five years post-orchiectomy
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Table 1 Patient characteristics, treatment regimens and treatment responses
CohortA CohortB
(n=81) (n=245)
Age at diagnosis (year), median (range) 33 (16 - 66) 34 (17 - 69)

Histological subtype in primary tumor, number (%)*

Pure seminoma

41 (50.6%)

72 (29.4%)

Non-seminoma / mixed germ cell tumor 40 (49.4%) 161 (65.7%)
Pure Teratoma 0 10 (4.1%)
Serum tumor markers prior to treatment, number (%)b
AFP median (range) 3.1 (n-104) 45 (n-63951)
<1000 ng/ml 71 (100%) 210 (91.7%)
> 1000 and < 10000 ng/ml 0 14 (6.1%)
> 10000 ng/ml 0 5(2.2%)
Missing values 10/81 (12.3%) 16/245 (6.5%)
HCG median (range) 0 (n—549) 8 (n-1'995'937)
<5000 IU/1 73 (100%) 200 (86.6%)
>5000 and < 50’000 IU/1 0 14 (6.1%)
>50'000 1U/I 0 17 (7.4%)

Missing values
LDH median (range)

8/81(9.9%)
3605 (n-1038)

14/245 (5.7%)
416 (n - 5666)

<1.5xULN 40 (60.6%) 73 (34.8%)
>15xand<10xULN 26 (39.4%) 129 (61.4%)
>10xULN 0 8(3.9%)

Missing values
IGCCCG risk classification, number (%)©

15/81 (18.5%)

35/245 (14.3%)

Good prognosis 70 (86.4%) 135 (55.1%)
Intermediate prognosis 11 (13.6%)° 73 (29.8%)
Poor prognosis 0 34 (13.9%)

Treatment for metastatic disease

BEP 55 (67.9%) 174 (71.0%)
EP 7 (8.6%) 27 (11.0%)
VIP /TIP 3(3.7%) 17 (6.9%)
Other® 9 (11.1%) 14 (5.7%)
Surgery 7 (8.6%) 0
Missing data 0 9 (3.7%)
Residual tumor resection post chemotherapy 12 (14.8%) 82 (34.5%)
Radiotherapy post chemotherapy 10 (13.2%) 13 (5.4%)
Treatment response
Complete response (CR) 54 (68.4%) 77 (33.2%)
CR after residual tumor resection (CRar) 13 (16.4%) 59 (25.4%)
Partial response (PR) 11 (13.9%) 90 (38.8%)
Stable disease (SD) / Progressive disease (PD) 0 6 (2.6%)
Missing data 1(1.2%) 13 (5.3%)

Abbreviations: AFP alpha-fetoprotein, BEP bleomycin, etoposide, cisplatin, EP etoposide, cisplatin, TIP paclitaxel, ifosfamide, cisplatin, ULN upper limit of normal,
VIP cisplatin, etoposide, ifosfamide

@ Unknown / burned out tumor: cohort A: n=0, cohort B: n=2 (0.8%)

b“n"indicates a normal value

€IGCCCG classification not possible: cohort A: 7/70 NSem patients did not have a known LDH-value and were classified as good prognosis due to favorable clinical
parameters; cohort B: 3/245 (1.2%) patients not able to be classified into IGCCCG prognosis group due to missing information

4250 U/l was selected as upper limit of normal (ULN) for serum-LDH. A cut-off of 1.5 x ULN was selected for classification into IGCCCG intermediate risk group

€ Other: Cohort A: n=6 patients defined as treated in SAKK trials (SAKK 01/10 and SAKK 01/18) with 1 cycle of EP+RT or 1 cycle of carboplatin +RT, 2 patients with
RT alone and 1 patient with not further specified radiochemotherapy. Cohort B had 4 patients with primary high-dose chemotherapy, 2 patients being treated with
multiple cycles of POMB/ACE after 1 cycle of EP, multiple patients treated within clinical trials (SAKK) and some regimes not further specified
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more frequent in Cohort A (50.6% vs 29.4%). Lymphovas-
cular invasion and invasion of the rete testis were present
in 26.7% and 46.3% of cases in the cohort A, and 55.8%
and 49.5% of cases in the cohort B, respectively. After
a median follow-up of 47 months (IQR: 23-71), 41/81
(50.6%) Sem and 40/81 (49.4%) NSem patients relapsed.
Serum tumor marker values before treatment initiation
for metastatic disease were numerically higher in Cohort
B. All relapsed Sems were classified within the IGCCCG
good prognosis group and 11 (27.5%) NSem relapses
within the intermediate group based on an elevated
LDH > 1.5 xupper limit of normal (ULN). Seven NSem
patients in cohort A had missing LDH-values and were
classified as good-risk based on favorable clinical param-
eters (Table 1, Fig. 1, Suppl. Figure 1). Among relapsed
NSem patients 14 (35%) had lymphovascular invasion.
Among relapsed Sem patients 21 (51.2%) had rete tes-
tis invasion and 15 (36.6%) a tumor size >4 cm. Among
the 107 CSI patients who received adjuvant chemother-
apy (carboplatin or BEP), 14 (13.1%) patients relapsed
(6 NSem (17.1%) and 8 Sem (11.1%). Median time to
relapse among patients who received adjuvant chemo-
therapy was 19.5 months and no patients relapsed after
the 5-year benchmark. Out of these 14 patients, 2 (14.3%)
died due to disease progression, potentially suggesting
that patients who still relapse despite adjuvant treatment
have probably a more aggressive tumor biology. Among
the 6 relapsed NSem, 1 patient had lymphovascular inva-
sion, and, among the 8 relapsed Sem, 6 (75%) patients
had rete testis invasion and 3 (38%) patients had a tumor
size>4 cm.

Management of relapsed and de novo metastatic GCC

Administered first-line treatment regimens for meta-
static disease were similarly distributed in both cohorts.

A Overall survival IGCCCG good prognosis

e

Percentage of patients
5

5-yr OS: 97% vs 93% (p =0.162)

T T T T T T
0 12 24 36 48 60
Analysis time (months)

Number at risk

Cohort = CohortA 70 64 49 37 27 24
Cohort = Cohort B 135 112 80 64 48 32
95% ClI 95% CI
Cohort A Cohort B
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Most patients received BEP (67.9% in cohort A, 71.0%
in cohort B), followed by etoposide and cisplatin (EP)
(8.6% in cohort A, 11.0% in cohort B). Other treatment
regimens included etoposide, ifosfamide and cisplatin
(VIP); paclitaxel, ifosfamid and cisplatin (TIP), as well
as study protocols or upfront surgery in a minority of
patients. Residual tumor resection was performed in
14.8% of patients in cohort A and 34.5% in cohort B,
possibly due to more prevalent NSem histology in
cohort B. Post-chemotherapy radiation was performed
in 13.2% vs. 5.4% in the cohorts A and B, respectively,
usually within study protocols (Swiss Group for Clinical
Cancer Research (SAKK) 01/10 and SAKK 01/18 stud-
ies) (Table 1).

Clinical outcomes by histology and IGCCCG prognostic
group

High objective response rates were observed in both
patient cohorts (98.7% in cohort A and 97.4% in cohort
B). Complete response (CR) rates were numerically
higher in cohort A (82.2% vs. 58.6%) (Table 1). Patients
relapsed after initial CSI had better 5-year OS (94% vs
85%, p=0.044) and PFS (86% vs 71%, p=0.026), as com-
pared to de novo metastatic patients (Suppl. Figure 2).
When stratified by IGCCCG prognostic group, we
observed a statistically non-significant trend towards
better OS and PFS for good risk relapsed vs de novo
metastatic patients (Fig. 3A, B). For this cohort of good
risk patients, 5-year OS in cohort A vs B was 97% vs 93%
(p=0.162) and PFS 88% vs 74% (p=0.066) (Fig. 3A, B).
When stratified by histology, 5-year OS was 100% for
relapsed Sem patients and 87% (95% CI: 61-96%) for
relapsed NSems, respectively (Suppl. Figure 3A, B). Dur-
ing whole follow-up, no relapsed Sem and 4/40 (10%)
NSem patients died (3 due to disease progression, 1

B Progression-free survival IGCCCG good prognosis

T

15

Percentage of patients
.25 5
1

5-yr PFS: 87% vs 74% (p=0.066)

0

0 12 24 36 48 60
Analysis time (months)

Number at risk

Cohort = CohortA 70 60 45 33 25 22
Cohort = Cohort B 135 90 62 50 38 25
95% Cl 95% Cl
Cohort A Cohort B

Fig. 3 Kaplan-Meier curves illustrating OS and PFS for IGCCCG good prognosis relapsed (cohort A) from initial CSI vs de novo metastatic (cohort B)
GCC patients. A 5-year OS was 97% vs 93% (p=0.162) and B 5-year PFS, 88% vs 74% (p=0.066) for cohort A vs B, respectively
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due to unrelated cause). 5-year PFS fsor relapsed CSI
patients was 92% (95% CI: 77-97) for Sem and 78% (95%:
56-90) for NSem (Suppl. Figure 3C, D). 5-year OS and
PES rates for Sem and NSem patients stratified by IGC-
CCG prognostic groups are illustrated in the Suppl. Fig-
ures 3 and 4.

Discussion

Within this work we report and analyze relapse data from
a large cohort of consecutive CSI GCC patients from two
university hospitals in Switzerland. For relapsed patients,
we compared clinical features and survival outcomes
to a second comparable cohort of de novo metastatic
patients. In agreement with international guidelines, the
majority of CSI GCC patients underwent AS following
orchiectomy [4, 10]. In total, 22.5% of patients relapsed,
which is in line with the 15-50% relapse rate reported
by previous cohorts [11-18]. Previous studies correlated
robustness and adherence to follow-up surveillance pro-
grams with excellent clinical outcome and low tumor
burden in relapsed patients [19-21].

Our data show that CSI patients followed at our insti-
tutions most frequently relapsed within the good prog-
nosis IGCCCG group and no patients relapsed with poor
risk features. Relapsed CSI patients showed lower tumor
marker levels and less non-pulmonary metastases com-
pared to de novo metastatic patients. Eleven relapsed
NSem patients were classified within the IGCCCG inter-
mediate prognostic group uniquely due to increased
serum LDH levels>1.5XULN. Following the updated
IGCCCAQG classification, 10 out of these 11 patients would
have been classified within the good prognosis subgroup
[5]. As expected, for relapsed Sem patients, we observed
no deaths with a 100% OS at 5 follow-up vs 94% OS rate
for de novo metastatic patients (p=0.111). Similarly, for
relapsed NSem patients, we observed a numerically bet-
ter OS (87% vs 81%, p=0.388) in favor of relapsed CSI
patients.

In line with previous reports, the great majority of
CSI patients relapsed within the first five years, which
underlines the relevance of adherence to follow-up
schedules within this time period [22, 23]. We did,
however, observe 4.9% late relapses occurring after
5 years, all of which were initially managed with AS,
which supports prolonged follow-up beyond the five-
year critical follow-up period [24]. Data analysis from
the Cancer Registry of Norway and Norwegian Cause
of Death Registry showed that among patients with
CSI GCC, late relapse (2-5 years) occurred in 1.9%
of patients, very late relapse (5-10 years) in 1.0%, and
extremely late relapse (>10 years) in 0.5% [25]. The
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rates of late relapses were higher within the patient
cohort managed by AS as compared to adjuvant treat-
ment (4.0% vs 0.9%) [25]. These data support the rec-
ommendation to maintain a 10-year follow-up in
patients undergoing AS.

The present analysis is limited by its retrospective,
double-center, single country study design. However,
the real world setting and the relatively large sample
size supports the robustness of reported results. Our
results underline excellent PES and OS of CSI GCC
patients undergoing AS following orchiectomy, as well
as the relevance of adherence to international follow-up
guidelines to ascertain early detection of relapses. How-
ever, relapse rates reported by previous studies, which
can be as high as 50%, support adjuvant chemotherapy
as an alternative option for patients with risk criteria
or personal preferences. Moreover, as the relapse rates
after adjuvant chemotherapy are extremely low, this
can avoid greater short- and long-term toxicity derived
from salvage chemotherapy with 3—4 cycles BEP in a
subset of patients. Therefore, patients should be care-
fully informed of the benefits and disadvantages of both
strategies.

Conclusions

Our data confirm excellent survival probabilities for
patients after CSI managed according to international
guidelines. Relapses from CSI GCC were detected
early and metastatic disease was diagnosed almost
exclusively within the favorable IGCCCG prognostic
group. Our data further support the choice of an active
surveillance strategy for the majority of CSI GCC
patients.

Abbreviations

AFP Alpha-fetoprotein

AS Active surveillance

BEP Bleomycin, etoposide and platinum

CR Complete response

CRar complete response after resection of residual tumor
CsSl Clinical stage |

EP Etoposide and platinum
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HCG Human chorionic gonadotropin

IGCCCG  International Germ Cell Consensus Classification
LDH Lactate dehydrogenase

KM Kaplan-Meier

NSem Non-seminoma

0S Overall survival

PD Progressive disease

PFS Progression free survival

PR Partial response

SAKK Swiss Group for Clinical Cancer Research

Sem Seminoma

ULN Upper limit of normal
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cohort A vs. cohort B stratified by histology and IGCCCG prognostic group.
Suppl. Figure 5. Kaplan-Meier curves for PFS in cohort A vs. cohort B
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Acknowledgements

The authors wish to thank the nursing and physician staff at the University
Hospital Bern and University Hospital Zurich and its associated partner hos-
pitals and collaborators for documentation of data relevant for this study. The
authors also thank the patients and their families.

Authors’ contributions

The work reported in the paper has been performed by the authors, unless
clearly specified in the text. Conception and design: JB. Data curation: PS,
D.A, JB. Analysis and interpretation of data: PS, DA, JB. Investigation: PS., CD.F,
AL, DAr,SH, DH., JB, D.A. Writing - original draft: PS,, D.A. and J.B. Writing

- manuscript review & editing: PS, CDF, AL, DAr, DH., DH, TH, JB, DA.
Resources: J.B. Supervision: J.B. and D.A. All authors have read and approved
the final manuscript.

Funding
No funding for this study has been received.

Availability of data and materials
The datasets used and/or analyzed during the current study are available from
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

The study was approved by the local ethics committee (Kantonale Ethik-
kommission Bern, BASEC ID 2023-00364), and all patients signed informed
consent and/or did not declare refusal to participate. All study procedures
were performed in accordance with relevant guidelines, such as such as the
Declaration of Helsinki, as well as local regulations.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details

'Department of Medical Oncology and Hematology, Hospital of Thun,

3600 Bern, Switzerland. 2Department of Medical Oncology, Inselspital, Bern
University Hospital, University of Bern, 3010 Bern, Switzerland. 3Department

of Urology, Lucerne Cantonal Hospital, 6000 Luzern, Switzerland. *Department
of Medical Oncology and Hematology, University Hospital Zurich, 8006 Zurich,
Switzerland. *Faculty of Medicine, University of Zurich, 8006 Zurich, Switzer-
land. ®Department of Urology, University Hospital Zurich, Zurich, Switzer-

land. ’Department for Biomedical Research, University of Bern, 3008 Bern,
Switzerland.

Received: 3 May 2023 Accepted: 7 September 2023
Published online: 15 September 2023

Page 7 of 8

References

1.

Fischer S, Tandstad T, Cohn-Cedermark G, Thibault C, Vincenzi B, Klingbiel
D, et al. Outcome of men with relapses after adjuvant bleomycin,
etoposide, and cisplatin for clinical stage | nonseminoma. J Clin Oncol.
2020;38(12):1322-31.

GilliganT, et al. Testicular Cancer, Version 2.2020, NCCN Clinical Practice
Guidelines in Oncology. J Natl Compr Canc Netw. 2019;17:1529-54.
Patrikidou A, Cazzaniga W, Berney D, Boormans J, de Angst |, Di Nardo D,
et al. European Association of Urology Guidelines on Testicular Cancer:
2023 Update. Eur Urol. 2023,;84(3):289-301.

Oldenburg J, Berney DM, Bokemeyer C, Climent MA, Daugaard G, Giet-
ema JA, et al. Testicular seminoma and non-seminoma: ESMO-EURACAN
Clinical Practice Guideline for diagnosis, treatment and follow-up. Ann
Oncol. 2022;33(4):362-75.

Beyer J, Collette L, Sauvé N, Daugaard G, Feldman DR, Tandstad T, et al.
Survival and new prognosticators in metastatic seminoma: results from
the IGCCCG-update consortium. J Clin Oncol. 2021;39(14):1553-62.
Gillessen S, Sauvé N, Collette L, Daugaard G, de Wit R, Albany C, et al.
Predicting outcomes in men with metastatic nonseminomatous Germ
Cell Tumors (NSGCT): results from the IGCCCG update consortium. J Clin
Oncol. 2021;39(14):1563-74.

Honecker F, Aparicio J, Berney D, Beyer J, Bokemeyer C, Cathomas R, et al.
ESMO Consensus Conference on testicular germ cell cancer: diagnosis,
treatment and follow-up. Ann Oncol. 2018;29(8):1658-86.

Oldenburg J, Fosséa SD, Nuver J, Heidenreich A, Schmoll HJ, Bokemeyer
C, et al. Testicular seminoma and non-seminoma: ESMO Clinical Practice
Guidelines for diagnosis, treatment and follow-up. Ann Oncol. 2013;24
Suppl 6:vi125-32.

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(2):594-603.
GilliganT, Lin DW, Aggarwal R, Chism D, Cost N, Derweesh IH, et al.
Testicular cancer, version 2.2020, NCCN clinical practice guidelines in
oncology. J Natl Compr Canc Netw. 2019;17(12):1529-54.

. Lago-Hernandez CA, Feldman H, O'Donnell E, Mahal BA, Perez V, Howard

S, et al. A refined risk stratification scheme for clinical stage 1 NSGCT
based on evaluation of both embryonal predominance and lymphovas-
cular invasion. Ann Oncol. 2015;26(7):1396-401.

Blok JM, Pluim I, Daugaard G, Wagner T, J6zwiak K, Wilthagen EA, et al.
Lymphovascular invasion and presence of embryonal carcinoma as risk
factors for occult metastatic disease in clinical stage | nonseminoma-
tous germ cell tumour: a systematic review and meta-analysis. BJU Int.
2020;125(3):355-68.

Kobayashi K, Saito T, Kitamura Y, Nobushita T, Kawasaki T, Hara N, et al.
Oncological outcomes in patients with stage | testicular seminoma and
nonseminoma: pathological risk factors for relapse and feasibility of
surveillance after orchiectomy. Diagn Pathol. 2013;8:57.

Heidenreich A, Sesterhenn IA, Moul JW. Prognostic risk factors in low
stage testicular germ cell tumors: unanswered questions regarding
clinically useful prognosticators for extratesticular disease. Cancer.
1997;79(9):1641-5. discussion 6.

Boormans JL, Mayor de Castro J, Marconi L, Yuan Y, Laguna Pes MP,
Bokemeyer C, et al. Testicular tumour size and rete testis invasion as
prognostic factors for the risk of relapse of clinical stage | seminoma testis
patients under surveillance: a systematic review by the testicular cancer
guidelines panel. Eur Urol. 2018;73(3):394-405.

Divrik RT, Akdogan B, Ozen H, Zorlu F. Outcomes of surveillance protocol
of clinical stage | nonseminomatous germ cell tumors-is shift to risk
adapted policy justified? J Urol. 2006;176(4 Pt 1):1424-9. discussion 9-30.
Sturgeon JF, Moore MJ, Kakiashvili DM, Duran |, Anson-Cartwright

LC, Berthold DR, et al. Non-risk-adapted surveillance in clinical stage |
nonseminomatous germ cell tumors: the Princess Margaret Hospital’s
experience. Eur Urol. 2011;59(4):556-62.

Ernst DS, Brasher P, Venner PM, Czaykowski P, Moore MJ, Reyno L, et al.
Compliance and outcome of patients with stage 1 non-seminomatous
germ cell tumors (NSGCT) managed with surveillance programs in seven
Canadian centres. Can J Urol. 2005;12(2):2575-80.

. Gariscsak PJ, Anson-Cartwright L, Atenafu EG, Jiang DM, Chung P, Bedard

P, et al. Safety of minimizing intensity of follow-up on active surveil-
lance for clinical stage | testicular germ cell tumors. Eur Urol Open Sci.
2022;40:46-53.


https://doi.org/10.1186/s12885-023-11388-y
https://doi.org/10.1186/s12885-023-11388-y

Speicher et al. BMC Cancer

20.

21.

22.

23.

24.

25.

(2023) 23:870

Daugaard G, Gundgaard MG, Mortensen MS, Agerbaek M, Holm NV,
Rarth M, et al. Surveillance for stage | nonseminoma testicular cancer:
outcomes and long-term follow-up in a population-based cohort. J Clin
Oncol. 2014;32(34):3817-23.

Mortensen MS, Lauritsen J, Gundgaard MG, Agerbaek M, Holm NV, Chris-
tensen 1J, et al. A nationwide cohort study of stage | seminoma patients
followed on a surveillance program. Eur Urol. 2014;66(6):1172-8.
Germa-Lluch JR, Garcia del Muro X, Maroto P, Paz-Ares L, Arranz JA, Guma
J, et al. Clinical pattern and therapeutic results achieved in 1490 patients
with germ-cell tumours of the testis: the experience of the Spanish
Germ-Cell Cancer Group (GG). Eur Urol. 2002;42(6):553-62. discussion
62-3.

Aparicio J, Garcia Del Muro X, Maroto P, Terrasa J, Castellano D, Bastus R,
et al. Patterns of relapse and treatment outcome after active surveillance
or adjuvant carboplatin for stage | seminoma: a retrospective study of the
Spanish Germ Cell Cancer Group. Clin Transl Oncol. 2021;23(1):58-64.
Gerl A, Clemm C, Schmeller N, Hentrich M, Lamerz R, Wilmanns W. Late
relapse of germ cell tumors after cisplatin-based chemotherapy. Ann
Oncol. 1997;8(1):41-7.

Tandstad T, Hellesnes R, Haugnes HS, Karlsdottir A, Langberg CW,
Negaard HFS, et al. Late relapses in testicular cancer: results from a
national cohort. J Clin Oncol. 2022;40(16_suppl):5008.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 8 of 8

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Excellent survival in relapsed stage I testicular cancer
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Introduction
	Methods
	Patients
	Endpoints and statistical analysis

	Results
	Patient characteristics
	Management of relapsed and de novo metastatic GCC​
	Clinical outcomes by histology and IGCCCG prognostic group

	Discussion
	Conclusions
	Anchor 17
	Acknowledgements
	References


