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Nicola Nicolai o, Torgrim Tandstad p, M. Pilar Laguna q

aDepartment of Urology, Luzerner Kantonsspital, Luzern, Switzerland; bDepartment of Oncology, Oslo University Hospital, Oslo, Norway; cDepartment of

Urology, Heinrich-Heine-University, Düsseldorf, Germany; dDepartment of Pathology, Fundacio Puigvert, Barcelona, Spain; eDepartment of Oncology,

Hematology and Bone Marrow Transplantation with Pneumology Section, Universitätskliniken Eppendorf, Hamburg, Germany; fDepartment of Urology,

Erasmus MC Cancer Institute, Rotterdam, The Netherlands; gDepartment of Medical Oncology and Hematology, Cantonal Hospital St. Gallen, St. Gallen,

Switzerland; hDepartment of Cancer Medicine, Institut Gustave Roussy, University of Paris Saclay, Villejuif, France; i European Association of Urology

Guidelines Office, Arnhem, The Netherlands; jDepartment of Urology, Hospital Gregorio Marañón, Madrid, Spain; kDepartment of Urology, University

Medical Center Hamburg-Eppendorf, Hamburg, Germany; lDepartment of Urology, University Hospitals Leuven, Leuven, Belgium; mDepartment of Urology,

Faculty of Medicine, University of Coimbra, Clinical Academic Center of Coimbra, Coimbra, Portugal; nDepartment of Urology, The Royal Marsden NHS

Foundation Trust, London, UK; oDepartment of Surgery, Urology Unit, Fondazione IRCCS Istituto Nazionale dei Tumori, Milan, Italy; pDepartment of

Oncology, The Cancer Clinic, St. Olav’s University Hospital, Trondheim, Norway; qDepartment of Urology Medipol Mega, Istanbul Medipol University,

Istanbul, Turkey

E U R O P E A N U R O L O G Y 8 0 ( 2 0 2 1 ) 4 – 6

avai la ble at www.sciencedirect .com

journal homepage: www.europeanurology.com
Recent randomized controlled trials have assessed the risks
and benefits of thromboprophylaxis in ambulatory cancer
patients receiving chemotherapy and reported a relative
risk reduction of 30–60% in venous thromboembolic events
(VTEs) but a doubling of bleeding risk [1–4]. Based on these
results, the most recent American Society of Clinical
Oncology clinical practice guideline update recommends
thromboprophylaxis with apixaban, rivaroxaban, or low-
molecular–weight heparin (LMWH) for cancer patients
with a high risk of VTE and low risk of bleeding [5]. Patients
with metastatic germ-cell tumor (mGCT) were under-
represented in all trials and thus it is not clear whether this
recommendation applies to this group, although retrospec-
tive data suggests similar efficacy of VTE prophylaxis [6].

Several more recent retrospective cohort studies
published mGCT-specific VTE and bleeding risks as well
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as potential VTE risk factors. In the largest multicenter
cohort study, the cumulative VTE incidence for men with
mGCT was 11%, of which <1% were fatal [7]. Nearly all
VTEs occurred shortly before or during the first 90 d of
chemotherapy [7]. Bleeding was observed in 0.5%
(95% confidence interval [CI] 0.02–1%) of men not on
thromboprophylaxis, 2.5% (95% CI 0.3–8.8%) of men
on thromboprophylaxis, and 3.6% (95% CI 1.2–8.3%) of
patients fully anticoagulated because of VTE [7]. Cumulative
VTE incidence of 5% during or after chemotherapy occurred
in men without any risk factors for VTE. This would translate
to a number needed to treat of 32–55, depending on the
efficacy assumed for thromboprophylaxis [8]. If thrombo-
prophylaxis resulted in a similar reduction in VTE risk and
increase in bleeding risk as those observed in other cancers
[1–4], the relative risk of VTE might decrease by 30–60%.
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Table 1 – New recommendations to reduce the risk of venous
thromboembolic events in men with metastatic germ-cell tumor
undergoing chemotherapy in the testis cancer guideline of the
European Association of Urology

Recommendation Strength rating

Balance the individual patient’s potential
benefits and risks of thromboprophylaxis
during first-line chemotherapy in men with
metastatic germ cell tumors

Weak

Avoid use of a central venous-access device
during first-line chemotherapy whenever possible

Weak
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This would translate to an absolute risk reduction from 5–
10% to 2–5% and an increase in the absolute risk of bleeding
from <1% to approximately 2–3% [8].

Critics of thromboprophylaxis in mGCT argue that the
interobserver reliability for detecting incidental asymptom-
atic VTEs on staging scans is poor and that some
asymptomatic VTEs may only represent artifacts. Never-
theless, only <1% of mGCT cases have asymptomatic VTEs
detected on staging scans [8]. Furthermore, incidental VTEs
may not truly be asymptomatic, as affected patients may
have mild symptoms such as cough and fatigue that may be
misinterpreted because of the underlying cancer or its
associated treatment.

Advocates of thromboprophylaxis contend that a reduc-
tion in VTE risk may improve outcomes as VTE can be
directly fatal in <1% of cases or indirectly fatal. An
immediate initial consequence of a VTE is the need for
therapeutic anticoagulation, which is associated with a
higher risk of clinically significant bleeding [8,9], including
critical areas, particularly intracerebral bleeding, and can
complicate postchemotherapy surgery. VTE may also result
in long-term complications including post-thrombotic
syndromes, which can lead to venous leg ulceration and
chronic pain. Similarly, pulmonary embolism can impair
right ventricular function and pulmonary arterial pressure
that does not resolve in 10–30% of patients, with up to 4%
ultimately developing chronic symptomatic pulmonary
hypertension [10]. These complications all reduce quality
of life and increase lifetime health care costs.

On the basis of disease-specific VTE risk assessments in
numerous retrospective cohort studies and the long life
expectancy of mGCT patients, the European Association of
Urology Testis Cancer Guideline panel has discussed a
recommendation regarding thromboprophylaxis. All mem-
bers agreed that men with mGCT undergoing chemotherapy
are at high risk of VTE and low risk of bleeding. Although
several mGCT-specific VTE risk factors have been described
in the literature (Supplementary Table 1), only data from
retrospective cohorts are available, VTE outcome definitions
are heterogeneous and in most of the studies only
univariable analyses without external validation were
performed. Given the apparent high VTE incidence and
only nonvalidated VTE risk factors, the panel preferences
were divided between members who favored thrombopro-
phylaxis in all men and members who would restrict
thromboprophylaxis to men with certain risk factors. For
the final guideline recommendation, the panel agreed that
on the basis of the current literature, only a generic
statement about the use of thromboprophylaxis is war-
ranted until stronger evidence is available (Table 1).
Therefore, randomized controlled trials or well-conducted
prospective cohort studies with an adequate sample size
allowing adjustment for potential confounders and numer-
ous risk factors are needed to clarify the indication for
thromboprophylaxis. This generic statement in the testis
cancer guideline should remind clinicians about the high
VTE incidence and to prescribe thromboprophylaxis after
balancing the risks and benefits. In addition, the majority of
the panel agreed that a central venous-access device should
be avoided whenever possible as this was the only
modifiable risk factor that remained significantly associated
with VTE in a multivariable risk prediction model [8].

Thromboprophylaxis includes either LMWH or oral
thromboprophylaxis (apixaban 2.5 mg twice daily or
rivaroxaban 10 mg daily) starting before chemotherapy
and continued for at least 90 d. Thromboprophylaxis should
only be prescribed if no drug interactions or significant risk
factors for bleeding are present. Although GCT-specific risk
factors for bleeding are ill defined, the personal experience
of panel members and case reports suggest that men with
organ infiltration, cerebral metastases, and/or significantly
elevated b human chorionic gonadotropin levels suggestive
of choriocarcinoma are at higher risk of bleeding (Supple-
mentary Table 1).
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Appendix A. Supplementary data

Supplementary material related to this article can be
found, in the online version, at doi:https://doi.org/10.1016/j.
eururo.2021.02.032.

References

[1] Khorana AA, Soff GA, Kakkar AK, et al. Rivaroxaban for thrombo-
prophylaxis in high-risk ambulatory patients with cancer. N Engl J
Med 2019;380:720–8.

[2] Carrier M, Abou-Nassar K, Mallick R, et al. Apixaban to prevent
venous thromboembolism in patients with cancer. N Engl J Med
2019;380:711–9.

[3] Agnelli G, George DJ, Kakkar AK, et al. Semuloparin for thrombo-
prophylaxis in patients receiving chemotherapy for cancer. N Engl J
Med 2012;366:601–9.

[4] Agnelli G, Gussoni G, Bianchini C, et al. Nadroparin for the preven-
tion of thromboembolic events in ambulatory patients with meta-
static or locally advanced solid cancer receiving chemotherapy: a

https://doi.org/10.1016/j.eururo.2021.02.032
https://doi.org/10.1016/j.eururo.2021.02.032
http://refhub.elsevier.com/S0302-2838(21)00152-4/sbref0005
http://refhub.elsevier.com/S0302-2838(21)00152-4/sbref0005
http://refhub.elsevier.com/S0302-2838(21)00152-4/sbref0005
http://refhub.elsevier.com/S0302-2838(21)00152-4/sbref0010
http://refhub.elsevier.com/S0302-2838(21)00152-4/sbref0010
http://refhub.elsevier.com/S0302-2838(21)00152-4/sbref0010
http://refhub.elsevier.com/S0302-2838(21)00152-4/sbref0015
http://refhub.elsevier.com/S0302-2838(21)00152-4/sbref0015
http://refhub.elsevier.com/S0302-2838(21)00152-4/sbref0015
http://refhub.elsevier.com/S0302-2838(21)00152-4/sbref0020
http://refhub.elsevier.com/S0302-2838(21)00152-4/sbref0020
http://refhub.elsevier.com/S0302-2838(21)00152-4/sbref0020


E U R O P E A N U R O L O G Y 8 0 ( 2 0 2 1 ) 4 – 66
randomised, placebo-controlled, double-blind study. Lancet Oncol
2009;10:943–9.

[5] Key NS, Khorana AA, Kuderer NM, et al. Venous thromboembolism
prophylaxis and treatment in patients with cancer: ASCO Clinical
Practice Guideline update. J Clin Oncol 2020;38:496–520.

[6] Gizzi M, Oberic L, Massard C, et al. Predicting and preventing
thromboembolic events in patients receiving cisplatin-based che-
motherapy for germ cell tumours. Eur J Cancer 2016;69:151–7.

[7] Fankhauser CD, Sweeney CJ, Connors JM. Re: Rivaroxaban for
thromboprophylaxis in high-risk ambulatory patients with cancer.
Eur Urol 2020;77:388–90.
[8] Fankhauser CD, Tran B, Pedregal M, et al. A risk-benefit analysis of
prophylactic anticoagulation for patients with metastatic germ cell
tumours undergoing first-line chemotherapy. Eur Urol Focus. In
press. https://doi.org/10.1016/j.euf.2020.09.017.

[9] Young AM, Marshall A, Thirlwall J, et al. Comparison of an oral factor
Xa inhibitor with low molecular weight heparin in patients with
cancer with venous thromboembolism: results of a randomized
trial (SELECT-D). J Clin Oncol 2018;36:2017–23.

[10] Klok FA, van der Hulle T, den Exter PL, Lankeit M, Huisman MV,
Konstantinides S. The post-PE syndrome: a new concept for chronic
complications of pulmonary embolism. Blood Rev 2014;28:221–6.

http://refhub.elsevier.com/S0302-2838(21)00152-4/sbref0020
http://refhub.elsevier.com/S0302-2838(21)00152-4/sbref0020
http://refhub.elsevier.com/S0302-2838(21)00152-4/sbref0025
http://refhub.elsevier.com/S0302-2838(21)00152-4/sbref0025
http://refhub.elsevier.com/S0302-2838(21)00152-4/sbref0025
http://refhub.elsevier.com/S0302-2838(21)00152-4/sbref0030
http://refhub.elsevier.com/S0302-2838(21)00152-4/sbref0030
http://refhub.elsevier.com/S0302-2838(21)00152-4/sbref0030
http://refhub.elsevier.com/S0302-2838(21)00152-4/sbref0035
http://refhub.elsevier.com/S0302-2838(21)00152-4/sbref0035
http://refhub.elsevier.com/S0302-2838(21)00152-4/sbref0035
https://doi.org/10.1016/j.euf.2020.09.017
http://refhub.elsevier.com/S0302-2838(21)00152-4/sbref0040
http://refhub.elsevier.com/S0302-2838(21)00152-4/sbref0040
http://refhub.elsevier.com/S0302-2838(21)00152-4/sbref0040
http://refhub.elsevier.com/S0302-2838(21)00152-4/sbref0040
http://refhub.elsevier.com/S0302-2838(21)00152-4/sbref0045
http://refhub.elsevier.com/S0302-2838(21)00152-4/sbref0045
http://refhub.elsevier.com/S0302-2838(21)00152-4/sbref0045

