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Abstract
A 35-year-old man was diagnosed with stage IIIC non-seminoma with paralysis of the lower
half of his body due to 8th thoracic spine metastasis. The patient received bleomycin,
etoposide, and cisplatin (BEP) therapy. On day 4 of the second course of BEP, the patient
developed a fever and was diagnosed with coronavirus disease (COVID-19). COVID-19 was
suspected to worsen because of cancer and chemotherapy-induced immunosuppression.
However, the benefits of continuing BEP therapy outweighed these risks. After obtaining
fully informed consent, BEP therapy was continued from day 5, while sotrovimab (anti-
COVID-19 drug) was administered. The second course of BEP was completed without
worsening severe COVID-19 or bleomycin-induced lung injury. The patient completed four
courses of BEP, with normalization of tumor markers, partial response on imaging, and
improvement in lower body paralysis. In this case, we successfully treated a patient with
testicular germ cell tumor with chemotherapy while having COVID-19 without treatment
delay. During the COVID-19 pandemic, concomitant chemotherapy and COVID-19
treatment are warranted because delaying treatment will decrease the efficacy of highly
curative diseases such as germ cell tumors.
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Introduction

In the era of coronavirus disease (COVID-19) pandemic, concomitant treatment for
cancer and COVID-19 may be required. However, the mortality risk from COVID-19 is
2.34–2.35 times higher in patients with cancer [1, 2]. COVID-19 may be more severe during
chemotherapy due to myelosuppression. Granulocyte colony-stimulating factor (G-CSF)
preparations have been associated with increased inflammatory cytokine levels, which may
exacerbate pneumonia [3]. Furthermore, data on the safety of combination therapy with
COVID-19 agents and chemotherapy are limited. However, it has been suggested that
chemotherapy should be used in patients with potentially curative tumors, such as acute
myelogenous leukemia, even when COVID-19 occurs. Here, we report a case of testicular
tumor in which COVID-19 was detected during BEP therapy. A patient could complete
chemotherapy without delay or dose reduction while controlling COVID-19. The CARE
Checklist has been completed by the authors for this case report, attached as online
supplementary material (for all online suppl. material, see https://doi.org/10.1159/
000533888).

Case Presentation

A 35-year-oldman visited our hospital with chief complaints of lower limb paralysis and
enlarged testes. Tumor markers for germ cell tumors were alpha-fetoprotein 6,740 ng/mL,
human chorionic gonadotropin 1.5 ng/mL, and lactate dehydrogenase 353 U/L. Magnetic
resonance imaging showed bone metastasis at the 8th thoracic spine and spinal cord
compression. Radiotherapy was immediately administered to 8th thoracic spine, and high-
ligated orchiectomy was performed. Pathological results showed a mixed germ cell yolk sac
tumor and teratoma. The patient was diagnosed with a poor-risk International Germ Cell
Consensus Classification (IGCCC) stage IIIC metastatic testicular tumor. Four courses of
bleomycin, etoposide, and cisplatin (BEP) therapy were planned for induction chemo-
therapy. On day 4 of the second course, the patient had a fever and showed a positive PCR
test for COVID-19. Unfortunately, we were unable to examine the subtype because of
equipment malfunctions and the urgency of the circumstance. The administration of so-
trovimab was determined in accordance with the diagnosis of community-acquired in-
fection. As no oxygenation was required and no radiological evidence of pneumonia was
found, the patient was judged to have mild COVID-19 infection. However, worsening of
COVID-19 infection was also a concern due to concomitant cancer and chemotherapy-
induced bone marrow suppression. Finally, because of the IGCCC poor prognosis and
paralysis due to metastatic spinal cord compression, the benefits of continuing BEP therapy
were judged to outweigh the risks of worsening COVID-19. After obtaining fully informed
consent, BEP therapy was continued from day 5, while sotrovimab (anti-COVID-19 drug)
was administered. Sotrovimab is a monoclonal antibody that has been used for the
treatment of mild-to-moderate COVID-19 with positive results of direct SARS-CoV-2 viral
testing, and who are at high risk for progression to severe COVID-19, including hospital-
ization or death [4, 5]. G-CSF for prevention of myelosuppression was administered on days
13 and 14. The detailed treatment course is shown in Figure 1. The second course of BEP
was administered without severe COVID-19 or bleomycin-induced lung damage. The
treatment was completed with four courses of BEP chemotherapy without delay or dose
reduction, with normalization of tumor markers, partial response on imaging, and reso-
lution of lower extremity paralysis (Fig. 2). The patient has been progression-free for
8 months after completion of chemotherapy.
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Discussion

We report a patient with non-seminoma who contracted COVID-19 during BEP therapy.
Treatment was successfully completed without worsening the COVID-19 infection. One study
reported that administering cytotoxic anticancer drugs for thoracic tumor treatment within
3 months of COVID-19 infection may increase mortality risk from COVID-19 [6]; however, another
study reported no increased mortality risk [7]. When treating germ cell tumors, experts have
recommended postponing chemotherapy until active COVID-19 infection has resolved or has been
excluded by molecular testing [8]. In contrast, a multicenter study of 890 patients with various
cancer types revealed that chemotherapy can be safely administeredwithout worsening the course
of COVID-19 [9]. The European Germ Cell Carcinoma Consensus Group (EGCCCG) and treatment
guideline shows that four cycles of BEP should be administered at 22-day intervals and treatment
deferral should rarely be considered to improve the prognosis of patients with poor prognosis [10,
11]. Although 80% of metastatic testicular tumors can be cured with appropriate chemotherapy,
dose reduction and schedule delay can be factors in refractoriness. Several case reports have also
demonstrated the safety of chemotherapy for COVID-19-positive patients with high-risk germ cell
tumors [12, 13]. Therefore, in cases of poor prognosis or paralysis due to spinal cord compression
that require early intervention, continuing chemotherapy even during COVID-19 infection is
worthwhile. It was observed that there was a gap between the discovery of infection and the
administration of bleomycin. However, as the patient did not experience any respiratory or pul-
monary issues during this time, itwas decided to proceedwith administering bleomycin. In the case
of a patient with multiple lung metastases and a respiratory disease history who contracts COVID-
19, a shift in treatment approach fromBEP regimen toVIP regimen (cisplatin, etoposide, ifosfamide)
could be considered. It is important to take caution when transitioning to a VIP regimen due to the
possibility of severemyelosuppression. To our knowledge, this is thefirst case inwhich sotrovimab,
etoposide, and cisplatin were co-administered. There was one case in which sotrovimab was safely
co-administered with chemotherapy for lymphoma [14] without any additional adverse events. In

Fig. 1. Treatment course and temperature of a patient during hospitalization.
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our case, G-CSF was administered during COVID-19 infection to prevent myelosuppression;
however, no exacerbation of lung damage due to an increase in inflammatory cytokine levels was
observed. However, administration of G-CSF topatientswith neutropenic cancer andCOVID-19may
lead to deterioration of their clinical condition and respiratory system [15]. It is important to be
cautious when administering G-CSF to prevent myelosuppression. Adequate informed consent is
necessary for each treatment, and a composite of various patient factors, such as age, medical
history, tumor histology, and type of chemotherapy, must be considered.
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