
Management of Germ Cell Tumors During the Outbreak of the

Novel Coronavirus Disease-19 Pandemic: A Survey of

International Expertise Centers
LUCIA NAPPI,a,b MARGARET OTTAVIANO,c,d,e PASQUALE RESCIGNO,f,g MARIANNA TORTORA,d,e GIUSEPPE L. BANNA,h GIULIA BACIARELLO,i

UMBERTO BASSO,j CHRISTINA CANIL,k ALESSIA CAVO,l MARIA COSSU ROCCA,m PIOTR CZAYKOWSKI,n UGO DE GIORGI,o XAVIER GARCIA DEL MURO,p

MARILENA DI NAPOLI,q GIUSEPPE FORNARINI,r JOURIK A. GIETEMA,s DANIEL Y.C. HENG,t SEBASTIEN J. HOTTE,u CHRISTIAN KOLLMANNSBERGER,a

MARCO MARUZZO,j CARLO MESSINA,v FRANCO MORELLI,w SASJA MULDER,x CRAIG NICHOLS,y,z FRANCO NOLÈ,m CHRISTOPH OING,aa

TEODORO SAVA,bb SIMONA SECONDINO,cc GIUSEPPE SIMONE,dd DENIS SOULIERES,ee BRUNO VINCENZI,ff PAOLO A. ZUCALI,gg SABINO DE PLACIDO,d,e

GIOVANNELLA PALMIERI ,d,e on behalf of Italian Germ Cell Cancer Group (IGG), ERN-EURACAN Domain G3,
Genitourinary Medical Oncologists of Canada (GUMOC)
aBritish Columbia Cancer, Vancouver Cancer Center, Vancouver, BC, Canada; bDepartment of Urologic Sciences, Vancouver Prostate
Centre, University of British Columbia, Vancouver, Canada; cOspedale del Mare, Naples, Italy; dDepartment of Clinical Medicine and
Surgery, University of Naples “Federico II,”, Naples, Italy; eCentro di riferimento Campania per i tumori rar (CRCTR) Regional Rare
Tumors Reference Center, Naples, Italy; fThe Royal Marsden National Health Service (NHS) Foundation Trust, London, United Kingdom;
gThe Institute of Cancer Research, London, United Kingdom; hPortsmouth Hospitals NHS Trust, Portsmouth, United Kingdom; iOncology
Medicine Department, Gustave Roussy, Université Paris-Saclay, Villejuif, France; jOncology Unit, Oncology Department, Istituto
Oncologico Veneto (IOV), Istituto di Ricovero e Cura a Carattere Scientifico (IRCCS), Padua, Italy; kThe Ottawa Hospital Cancer Center,
University of Ottawa, Ottawa, Canada; lVilla Scassi Hospital, Genoa, Italy; mEuropean Institute of Oncology (IEO), IRCCS, Milan, Italy;
nCancer Care Manitoba, University of Manitoba,Winnipeg, Canada; oIstituto Scientifico Romagnolo per lo Studio e la Cura dei Tumori
(IRST) IRCCS, Meldola, Italy; pCatalan Institute of Oncology, Barcelona, Spain; qNational Institute of Tumors “G. Pascale”, Naples, Italy;
rIRCCS Ospedale Policlinico San Martino, Genoa, Italy; sUniversity Medical Center Groningen, Groningen, The Netherlands; tTom Baker
Cancer Center, University of Calgary, Calgary, Canada; uJuravinski Cancer Center, McMaster University, Hamilton, Canada; vSanta Chiara
Hospital, Trento, Italy; wIRCCS Casa Sollievo della Sofferenza, San Giovanni Rotondo, Italy; xRadboud University Medical Center,
Nijmegen, The Netherlands; yTesticular Cancer Commons, Portland, Oregon, USA; zSouthwest Oncology Group (SWOG) Group Chair’s
Office, Portland, Oregon, USA; aaUniversity Medical Center Eppendorf, Hamburg, Germany; bbOncologia Azienda Unità Locale Socio
Sanitaria 6 (AUSLSS6) EUGANEA, Padua, Italy; ccFondazione IRCCS Policlinico San Matteo, Pavia, Italy; ddIRCCS “Regina Elena” National
Cancer Institute, Rome, Italy; eeCenter Hospitalier de l’Université de Montréal, Montreal, Canada; ffUniversity Campus Bio-Medico,
Rome, Italy; ggHumanitas Clinical and Research Center, IRCCS, Rozzano (Milan), Italy
Disclosures of potential conflicts of interest may be found at the end of this article.

Key Words. COVID-19 • Curable tumors • Expert centers • Germ cell tumors • Pandemic • Testicular cancer

ABSTRACT

Background. The coronavirus disease 2019 (COVID-19) pan-
demic has become a public health emergency affecting frail
populations, including patients with cancer. This poses the
question of whether cancer treatments can be postponed
or modified without compromising their efficacy, especially
for highly curable cancers such as germ cell tumors (GCTs).
Materials and Methods. To depict the state-of-the-art man-
agement of GCTs during the COVID-19 pandemic, a survey
including 26 questions was circulated by e-mail among the
physicians belonging to three cooperative groups: (a) Italian

Germ Cell Cancer Group; (b) European Reference Network–
Rare Adult Solid Cancers, Domain G3 (rare male genitouri-
nary cancers); and (c) Genitourinary Medical Oncologists of
Canada. Percentages of agreement between Italian respon-
dents (I) versus Canadian respondents (C), I versus European
respondents (E), and E versus C were compared by using
Fisher’s exact tests for dichotomous answers and chi square
test for trends for the questions with three or more options.
Results. Fifty-three GCT experts responded to the survey:
20 Italian, 6 in other European countries, and 27 from

Correspondence: Giovannella Palmieri, M.D., University of Naples “Federico II,” Department of Clinical Medicine and Surgery, Division of
Medical Oncology Rare Tumors Reference Center, Campania Region, Via Pansini, 5, 80131, Naples, Italy. Telephone: 081-746-2114; e-mail:
giovpalm@unina.it Received May 12, 2020; accepted for publication July 7, 2020; published Online First on September 18, 2020. http://
dx.doi.org/10.1634/theoncologist.2020-0420
No part of this article may be reproduced, stored, or transmitted in any form or for any means without the prior permission in writing from
the copyright holder. For information on purchasing reprints contact Commercialreprints@wiley.com. For permission information contact
permissions@wiley.com.

© 2020 AlphaMed PressThe Oncologist 2020;25:e1509–e1515 www.TheOncologist.com

Genitourinary Cancer

https://orcid.org/0000-0003-0139-6038
mailto:giovpalm@unina.it
http://dx.doi.org/10.1634/theoncologist.2020-0420
http://dx.doi.org/10.1634/theoncologist.2020-0420
Commercialreprints@wiley.com
permissions@wiley.com


Canada. Telemedicine was broadly used; there was high
consensus to interrupt chemotherapy in COVID-19–positive
patients (I = 75%, C = 55%, and E = 83.3%) and for use of
granulocyte colony-stimulating factor primary prophylaxis
for neutropenia (I = 65%, C = 62.9%, and E = 50%). The main
differences emerged regarding the management of stage I

and stage IIA disease, likely because of cultural and geo-
graphical differences.
Conclusion. Our study highlights the common efforts of GCT
experts in Europe and Canada to maintain high standards of treat-
ment for patients with GCT with few changes in their manage-
ment during the COVID-19 pandemic. The Oncologist 2020;25:
e1509–e1515

Implications for Practice: Despite the chaos, disruptions, and fears fomented by the COVID-19 illness, oncology care teams
in Italy, other European countries, and Canada are delivering the enormous promise of curative management strategies for
patients with testicular cancer and other germ cell tumors. At the same time, these teams are applying safe and innovative
solutions and sharing best practices to minimize frequency and intensity of patient contacts with thinly stretched health
care capacity.

INTRODUCTION

The outbreak of coronavirus disease 2019 (COVID-19) has
become a public health emergency since the World Health
Organization declared the novel severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) a pandemic on March
11, 2020 [1]. First China, and, by the end of February 2020,
Italy, experienced uncontrolled spread of SARS-CoV-2 and
an increased number of cases of viral illness–related deaths
[2]. There was higher recorded lethality in Italy compared
with China (9% vs. 4.3%) [3]. Following the Chinese model,
Italy was the second country to promptly activate contain-
ment measures and to restructure its health care system.
Although the severity of the COVID-19 illness and the risk
of death appears to be associated with older age, male sex,
and preexisting comorbidities (such as diabetes, obesity,
cardiopulmonary disease, and immunosuppression) [4],
patients with cancer and cancer survivors who often share
these risk factors could represent additional high-risk
populations [5]. Moreover, most treatments in oncology
cannot be postponed without compromising efficacy, espe-
cially for cancers with high cure rates, such as testicular
germ cell tumors (GCTs). GCTs are the most prevalent solid
malignancies in young men aged 15–35 years, with a rising
incidence among whites [6]. To date, GCT remains one of
the most curable solid cancers, even in cases of metastatic
spread, with approximately 95% of men surviving at
5 years, because of the exquisite sensitivity of these cancers
to cisplatin-based chemotherapy [7, 8], with the highest
cure rate for patients with clinical stage I (CSI) exceeding
99% [9, 10].

In the midst of the epidemic in Italy, physicians within
the Italian Germ Cell Cancer Group initiated an interna-
tional survey with colleagues involved in the European Ref-
erence Network–Rare Adult Solid Cancers (ERN-EURACAN)
Domain G3 network and Canadian cancer centers belong-
ing to the Genitourinary Medical Oncologists of Canada
(GUMOC), with the aim of depicting the actual state-of-art
management of GCTs during the pandemic and to high-
light relative different approaches based on each individ-
ual country’s pandemic experience. Furthermore, the
survey was intended to bring to light provider concerns
regarding safely delivering the full promise of time-tested

management pathways for patients with and survivors
of GCT.

MATERIALS AND METHODS

The survey consists of 26 questions, focusing on COVID-19
screening, treatment, follow-up, supportive therapy, and
surgery for patients with GCT during the COVID-19 pan-
demic. The estimated time of completion was approxi-
mately 3 minutes. The questions selected for the survey
were discussed within the Italian Germ Cell Cancer Group
(IGG). A version of the survey is provided in supplemental
online Appendix 1.

The survey was sent by e-mail, from March 30 to April
17, 2020, to the physicians belonging to three high exper-
tise GCT cooperative study groups: (a) IGG, (b) European
Reference Network ERN EURACAN Domain G3 (Rare male
genito-urinary cancers), and (c) GUMOC. The answers were
collected by one reference member for each group. The
surveys were analyzed with blinding to the authors’ identity
and affiliation. The percentage of agreement between Italy
versus Canada, Italy versus Europe, and Europe versus
Canada were compared by using Fisher’s exact tests for
dichotomous answers and chi square test for trends for the
questions with three or more options. All tests were two-
sided. Significance was assumed at p < .05. The data were
analyzed using GraphPad Prism version 8.3.0 (GraphPad Soft-
ware Inc. San Diego, CA). The epidemiology data describing
the COVID-19 prevalence and lethality were extracted from
the worldometers Web site (https://www.worldometers.
info/coronavirus/#countries); the datawrapper software
(https://www.datawrapper.de) was used to create the epi-
demic graph maps.

RESULTS

Characteristics of the Respondent
From March 30 to April 17, 2020, 53 experts in GCT treat-
ments responded to the survey: 20 Italian (I), 6 in other
European (E) countries, and 27 from Canada (C) (national
and regional distributions are shown in Table 1. All the
European, 95% of the Italian, and 89% of the Canadian phy-
sicians were medical oncologists, whereas 5% and 11% of
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the Italian and Canadian health professionals, respectively,
were urologists. The list of the participating institutions is
reported in supplemental online Tables 1–3. Figure 1
reports the epidemic graph maps of COVID-19 pandemic at
the time of the survey responses for each of the participant
countries.

Similarities and Differences Among the GCT Experts
The results of the survey are summarized in Figure 2.
Patients with GCTs were preferentially assessed for COVID-
19–related symptoms by telephone consultation the day
before their hospital appointment and then through physi-
cal examinations in dedicated areas (C = 51.8%; Italy = 40%).
The other European participants used telephone screening
in 80% of the cases. Only a minority of patients with GTC
were tested for SARS-CoV-2 with nasopharyngeal swabs
prior to starting chemotherapy (I = 15%, C = 7.4%, and
E = 33.3%). It is recognized that reliability and availability of
testing and analysis was very spotty at the time of the
survey.

Telemedicine was broadly used for any patient with
GCT (including patients on active chemotherapy) who
did not need to be seen in person (I = 50%, C = 60%,
and E = 70%).

None of the Canadian physicians had a patient with GCT
positive for SARS-CoV-2, whereas 5% and 33.3% of the Ital-
ian and European physicians had positive patients.

Despite these differences, there was high consensus
about judicious chemotherapy interruptions based on Inter-
national Germ Cell Cancer Collaborative Group (IGCCCG)
risk and resuming the treatment after a SARS-CoV-2–

negative result for patients with clinical suspicious COVID-
19 (I = 75%, C = 55%, and E = 83.3%).

Although 50% of the Italian, 44% of the Canadian, and
83% of the European respondents expressed some concerns
about the use of bleomycin, there was a large consensus
among the Italian and Canadian participants about the use
of bleomycin, etoposide and cisplatinum (BEP) × 3 rather
than etoposide and cisplatin (EP) × 4 in patients with
IGCCCG good-risk metastatic GCT (BEP × 3 preferred option
for I = 75%, C = 92.5%). The European participants preferred
to use EP × 4 rather than BEP × 3 because of the COVID-19
pandemic (E = 100%; I vs. E, p = .02; C vs. E, p = .001).

In terms of supportive treatment, there was a consen-
sus for the use of primary prophylactic granulocyte colony-
stimulating factor (G-CSF) for the patients treated with
chemotherapy (used by I = 65%, C = 62.9%, and E = 50%).
Steroid modifications or substitutions were generally not
adopted by the physicians surveyed.

Poor-risk patients were followed in experienced cen-
ters in most cases (I = 65%, C = 74.07%, and E = 83.3%),
and this strategy was not affected by the COVID-19
pandemic.

Finally, surgical delay was reported by 30% of the Italian
physicians, 25.9% of the Canadian physicians, and 16.6% of
the European physicians. However, this difference was not
statistically significant. Few Italian (20%) and Canadian
(30%) physicians felt the COVID-19 pandemic changed their
treatment choice; however, 84.6% of European physicians
believed the COVID-19 pandemic did influence manage-
ment of patients with GCT (I vs. E and C vs. E: p = .009 and
p = .02, respectively).

The most discrepancies were observed for the manage-
ment of CSI. Surveillance was the preferred options for
patients with CSI seminoma in Canadian and European
experiences, whereas 35% of the Italian participants opted
for carboplatin (I vs. C, p = .0048). This decision was not
affected by the pandemic for the Canadian physicians,
whereas it was in 20% of Italian and European cases (I vs. C,
p = .02; C vs. E, p = .02).

Similarly, for patients with CSI nonseminoma, the treat-
ment management was variable among the different partic-
ipating groups. Whereas surveillance, regardless of the
lymphovascular invasion (LVI) status, was the preferred
approach for 96.6% of the Canadian physicians, 70% of the
Italian and 66.6% of the European doctors preferred a risk
adjusted strategy reserving adjuvant chemotherapy for the
LVI-positive patients and surveillance for LVI-negative
patients (I vs. C, p = .002; C vs. E, p < .0001). In addition,
50% of the European physicians declared that this decision
was affected by COVID-19, whereas 5% of the Italian and
none of the Canadian physicians interviewed felt the
COVID-19 pandemic influenced their treatment decision
(I vs. E, p = .02; C vs. E, p = .003). Management of patients
with stage IIA seminoma also differed among the partici-
pants: surveillance was the first choice of the European
oncologists (66.6%), whereas the Italian oncologists chose
preferentially chemotherapy (42.1%) and the Canadian
oncologists radiation therapy (44.4%) (I vs. E, p = .04; C
vs. E, p = .03). This decision was not affected by the COVID-
19 pandemic, according to most of the respondents.

Table 1. Regional and national distribution of the survey
participants

Location n (%)

Italian regions

North west 5 (33.3)

North East 4 (26.7)

Center 1 (6.7)

South 5 (33.3)

Canadian provinces

Alberta 6 (22.2)

British Columbia 5 (18.5)

Manitoba 3 (11.1)

New Brunswick 1 (3.7)

Nova Scotia 1 (3.7)

Ontario 6 (22.2)

Prince Edward Island 1 (3.7)

Quebec 4 (14.8)

European countries

France 1 (16.6)

Germany 1 (16.6)

Spain 1 (16.6)

The Netherlands 2 (33.3)

United Kingdom 1 (16.6)
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Overall, 65% and 40% of the Italian and Canadian
patients with GCT, respectively, were seen in COVID-19–
clean hospitals, compared with none for the other
European participants (I vs. E, p < .0001).

Finally, there was a statistically significant difference
between the Canadian and the European participants regard-
ing the delay of high-dose chemotherapy (HDCT) for the
patients with cisplatin-resistant/refractory GCT. Indeed, 66.6%
of the European physicians reported a delay in HDCT com-
pared with 20% and 18.51% of the Italian and Canadian partic-
ipants (C vs. E, p = .04). This was related to the COVID-19
pandemic according to 66.6% of the European, 20% of the Ital-
ian, and 14.81% of the Canadian doctors (C vs. E, p = .02).

DISCUSSION

The unexpected and rapid spread of SARS-CoV-2 has left
many oncologists facing unprecedented challenges. While
the COVID-19 pandemic advances, new cancer diagnoses
and management thereof proceed unabated. The challenge
of delivering highly reliable cancer management plans that
often require frequent and prolonged interactions with the

health care system and may or may not have synergistic
toxicities with viral infection and viral illness is perhaps
best exemplified by care of young patients with germ cell
tumors [11].

Our study is a snapshot of the concerns of and mea-
sures adopted by GCT experts to deliver the best-quality
treatment without jeopardizing the success of cure.

Although the COVID-19 pandemic has changed the health
care structure, management strategies for patients with GCT
largely have remained intact among the experienced centers
reflected in our survey. This most likely reflects the priority
to guarantee a high level of cure for patients with GCT, as
also shown by the low rate of elective surgical delays as well
as the management of patients with poor-risk GCT in experi-
enced centers. Conversely, the discrepancy between the use
of HDCT in patients with cisplatin-resistant/refractory GCT in
Italy and Canada versus Europe may be related to the disrup-
tion of clinical trials enrollment (i.e., TIGER [12]) rather than
the underuse or delay of HDCT.

The low rate of SARS-CoV-2 molecular testing for
patients with GCT prior to chemotherapy is due to limited
resources rather than an evidence-based choice. As such,

Figure 1. Epidemiology of COVID-19. Epidemic graphic maps of Europe (A), Italy (B), and Canada (C) at the time the survey was cir-
culated among the European Reference Network–Rare Adult Solid Cancers Domain G3, Italian Germ Cell Cancer Group, and Genito-
urinary Medical Oncologists of Canada. The maps report the prevalence of the patients positive for COVID-19 corresponding to the
last day of the survey. The tables report the survey dates and the prevalence of COVID-19–positive patients and COVID-19–related
deaths at the time of the survey. The red dots mark the geographic areas of the respondent physicians.
Abbreviation: COVID-19, coronavirus disease 2019.
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verbal COVID-19 symptom and contact screening prior to
the clinic appointment was the most common procedure.

COVID-19–clean areas were most used in Italy. This dis-
crepancy was likely related to the fact that Italy was the
first Western country to face the pandemic, and as such, at
the time of the survey, the infrastructure to create differen-
tial assistance pathways on the basis of the patients’ viral
status was already in place.

Interestingly, although most of the interviewed physi-
cians were concerned about bleomycin lung toxicity, BEP × 3
was still the preferred option for patients with IGCCCG
good-risk metastatic GCT among the Italian and Canadian
GCT experts, whereas the European GCT experts preferred
to use EP × 4 because of the COVID-19 pandemic. Although
pneumonia and acute respiratory distress syndrome are
considered the most severe and potentially fatal complica-
tions of COVID-19 [13], there is no evidence that bleomycin
increases the risk of COVID-19 pneumonitis or respiratory
failure. It is known that EP × 4 adds short- and long-term
toxicity while demonstrating higher rates of primary treat-
ment failure and no difference in pulmonary toxicity com-
pared with BEP × 3 [10, 14]. It is equally known that
surveillance has excellent outcomes in both CSI seminoma

and nonseminoma with no treatment-related toxicity [15].
Although surveillance was the preferred option for CSI
seminoma, in CSI nonseminoma the Italian and European
centers were opting for chemotherapy for LVI-positive
patients. Those results emphasize the pre–COVID-19 higher
use in Canada of active surveillance for patients with CSI
nonseminoma, irrespective of LVI status, compared with
the European countries.

Active treatments (either radiotherapy or chemotherapy
in seminoma and chemotherapy in nonseminoma) were
also preferred to surveillance in stage IIA patients. Consider-
ing the high false positive clinical assessment rate in this
patient population [16], surveillance or retroperitoneal
lymph node dissection in nonseminomatous GCT and in
experienced centers could be valid chemotherapy-sparing
options [17, 18].

All the experts shared their enthusiasm for the use vir-
tual medicine, and it is possible that this will continue for
certain patient populations even after the acute phase of
the pandemic is over.

The oft-used pandemic aphorism of “We are all in this
together” is particularly apt when it comes to the global
community of patients with germ cell tumor and their

Figure 2. Testicular germ cell tumors management during COVID-19 pandemic. Summary plots report the percentage of Italian
(blue), Canadian (red), and European (green) responses to the GCT patient management survey during the COVID-19 pandemic.
Abbreviations: BEP, bleomycin, etoposide, and platinum; COVID-19, coronavirus disease 2019; CSI, clinical stage I; G-CSF,
granulocyte colony-stimulating factor; GCT, germ cell tumor; HDCT, high-dose chemotherapy; LVI, lymphovascular invasion; RT,
radiotherapy; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2; TM, tumor markers.
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providers. Our community has been generally marked by a
high degree of research collaboration, evidence sharing,
and patient-centered focus. COVID-19 has swiftly and pro-
foundly reordered priorities in global health care delivery,
economies, and public health. As we move to an offensive
posture regarding this crisis, it is imperative that we redou-
ble our ability to collaborate, share evidence and best prac-
tices, and build resilient, low-cost, rapid learning platforms
for an uncertain future.

RECOMMENDATIONS

We have summarized the viewpoints of the 53 highly
experienced germ cell tumor practitioners who partici-
pated to this survey in a brief list of recommendations
that we believe are helpful for management of patients
with GCT during the COVID-19 pandemic. This is not a
formally developed guideline but rather reflects the opin-
ion of a robust number of expert physicians involved in
GCT care.

• Active surveillance should be the preferred option for
patients with CSI seminoma.

• Patients with CSI nonseminoma should preferably be
offered active surveillance irrespective of lymphovascular
invasion status.

• Chemotherapy should be withheld until an active COVID-
19 infection has resolved or has been ruled out with
highly accurate molecular testing.

• Because of lacking data on increased lung toxicity in case
of COVID-19 infection, bleomycin should not routinely be
omitted.

• Patients with advanced GCT with IGCCCG good-risk dis-
ease should not routinely be treated with four cycles
of EP.

• Primary G-CSF prophylaxis during cisplatin-based combi-
nation chemotherapy should be considered in any
patients with advanced GCT receiving chemotherapy,
including BEP.

• Curative high-dose chemotherapy should not be post-
poned or suspended. Consideration of high-dose chemo-
therapy in the context of the TIGER clinical trial should
be pursued within the institutions’ trial capacity and reg-
ulation activated for the COVID-19 pandemic.

• Surgery, including residual tumor resection, should not
be postponed.

CONCLUSION

With the limitations the geographical differences of the
COVID-19 epidemiology, the results of our study highlight
the common efforts of GCT experts in Europe and Canada
in maintaining high standards of treatment and therefore
the expected cure rate for patients with GCT even during
the COVID-19 pandemic.
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