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Abstract

Background: A novel coronavirus known as severe acute respira-
tory syndrome coronavirus2 (SARS-CoV2) discovered in late December 
2019 in China and spread across the world rapidly. Cancer patients are 
among the more vulnerable population to severe COVID-19 infection. 
Immunosuppression caused by cytotoxic agents, comorbidities and ag-
ing may be the reason of their susceptibility to COVID-19. However, 
some studies showed that prostate cancer patients receiving andro-
gen-deprivation therapy seem to have lower risk of covid-19 infection 
and better prognosis of this infection. TMPRSS2 is a member of family 
of serine protease which is not only expressed on pneumocytes and 
facilitates coronavirus entry but also on normal and malignant prostate 
tissue and is involved in prostate cancer progression. Based of these 
findings, the hypothesis of possible effectiveness of anti-androgen 
therapy (ADT) in the treatment of COVID-19 has been proposed. 

Case presentation: A 83 years old man, known case of castration 
resistant metastatic prostate cancer and diabetes mellitus, presented 
with diagnosis of COVID-19 infection confirmed by RT-PCR and chest 
CT-scan. He was on androgen deprivation therapy (ADT) and docetaxel 
as a chemotherapeutic agent for treatment of prostate cancer before 
his recent COVID-19 presentation. Laboratory findings and chest CT-
scan showed moderate to severe presentation of COVID-19. Fortu-
nately, he responded well to our treatment including remdesivir and 
corticosteroid and discharged from the hospital on 8th days of admis-
sion without any major sequela. 

Conclusion: The protective effect of ADT on SARS-CoV-2 infection in 
prostate cancer patients was reported by some studies. Also putative 
role of TMPRSS2 in both prostate cancer development and SARS-CoV-2 
infection suggest the hypothesis of targeting TMPRSS2 and androgen 
receptor as a novel treatment of COVID-19 which needs more investi-
gation. 
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Background

In late December 2019, the novel coronavirus (COVID19) 
discovered in Wuhan, China that spread worldwide rapidly 
[1]. Clinical spectrum of COVID19 varies from asymptomatic or 
mildly symptomatic, including fever, cough and myalgia, to se-
verely respiratory compromised [2,3]. Although most patients 
have mild symptoms and favourable outcome, mortality among 
hospitalized patients was reported as high as 4.3% to 16.7% [4-
7]. Potential risk factors for severe disease include higher age, 
higher lactate dehydrogenase (LDH), higher D-dimer level, and 
comorbidities such as hypertension, diabetes, cardiovascular 
disease, respiratory disease and malignancy [6,8,9]. Although 
most authors identified cancer as a risk factor for severe CO-
VID-19 and poor outcome, the effect of recent chemotherapy 
on COVID19 outcome is not clear [10]. In an analysis of the data 
extracted from electronic medical records from New York city, 
6% of COVID-19 infected patients had cancer. The most com-
mon primary sites of cancer were breast, prostate and lung 
respectively [11]. A systematic review showed the higher mor-
tality among patients with hematologic malignancies followed 
by lung cancer compared to other subtypes of cancers. In that 
study no association was found between the type of oncologic 
treatment and mortality [12]. An Italian study showed that an-
drogen deprivation therapy (ADT) in prostate cancer was associ-
ated not only with lower risk of COVID-19 infection but also bet-
ter outcome of this infection [13]. Here we report an 83 years 
old man with prostate cancer who survived a severe COVID-19 
infection. 

Case presentation

A 83 years old Asian man, known case of diabetes melli-
tus, hypertension and metastatic prostate cancer, was admit-
ted in our hospital with 4 days history of dry cough, general-
ized body pain and dyspnea. He did not have fever but had 
history of chills, anorexia and diarrhea. Past medical history of 
patient was positive for diabetes mellitus and prostate cancer. 
His prostate cancer was diagnosed 4 years ago which presented 
by bone metastases at the beginning. ADT was initiated sub-
sequently and maintained until now. Approximately 7 months 
ago PSA started to raise followed by increase in the patient’s 
symptoms including pelvic bone pain. Chemotherapeutic agent 
(docetaxel) was added to ADT due to the disease progression. 
The last chemotherapy cycle was two weeks before his recent 
hospital admission. On arrival at the hospital, he had a respira-
tory rate of 30/min, pulse rate of 110/min, blood pressure of 
110/80 mmHg, temperature 36.8, and O2 saturation of 82% on 
room air. Chest Computerized Tomography (CT) scan (Figure 
1) showed round patches of bilateral multifocal ground glass 
opacities and crazy paving that was typical for COVID-19 infec-
tion with moderate to severe lung involvement. The patient 
was transferred to COVID-19 isolation ward for treatment and 
closed observation. Laboratory tests on first day of admission 
revealed the following: white blood cell count 16700/µl with 
lymphocyte count 1280/µl, haemoglobin 10.1 g/dl, platelet 
count 169000/µl, ESR 40 mm/hour, ferritin>1000 ng/ml, CRP 96 
mg/l, creatinine 1.6 mg/dl, LDH 754 U/L, troponin negative and 
fasting blood glucose 98 mg/dl. Liver function test was normal. 
Nasopharyngeal and oropharyngeal swabs, tested by real-time 
reverse-transcription polymerase chain reaction (rRT-PCR) as-
say, were positive for COVID-19. He was treated with antiviral 

agent remdesivir, and dexamethasone. During hospital course 
meropenem and linezolide was added to his medications be-
cause of suspicion of superimposed bacterial infection. He also 
received antithrombotic prophylaxis with enoxaparin and stress 
ulcer prophylaxis with proton pump inhibitor (pantoprazole). 
During hospitalization he was managed with oxygen therapy 
via nasal cannula or facial mask at 3 L/min, resulting acceptable 
oxygen saturation (94%). On 4th days of admission, he showed 
improvement in his symptoms and was discharged on 8th days 
of hospitalization with almost complete clinical recovery. 

Figure 1: High-Resolution Computed Tomography (HRCT) scan of 
the chest showed bilateral and multifocal ground glass opacities 
and crazy paving, typical of COVID-19 pneumonia.

Discussion and conclusion

Although some reports from different COVID-19 centres did 
not represented malignancy as a risk factor for severe COVID-19 
infection, there are many retrospective and nonrandomized 
studies showed the vulnerability of cancer patients to more 
severe forms of this viral infection [14]. Recently, Montopoli 
demonstrated that prostate cancer patients receiving andro-
gen deprivation therapy (ADT) had significantly lower risk of 
SARS-CoV2 infection compared to prostate cancer patients not 
received ADT and patients with any other types of cancers [13]. 
Several studies have reported that men are more susceptible 
to COVID-19 compared to the women. Also, the incidence of 
more severe cases, the possibility of ICU admission and COVID-
19-related mortality are higher among men than women [7,15]. 
Viral pathogenicity seems to be the reason of this difference 
between male and female. The role of Angiotensin Converting 
Enzyme 2 (ACE2) receptor and Type II Transmembrane Serine 
Protease (TMPRSS2) were discussed by several studies [16,17]. 
Coronavirus gets to entry host cells via binding of its spike pro-
tein to the ACE2 receptor located on the surface of pulmonary 
epithelial cells. TMPRSS2, expressed on the surface of type II 
pneumocytes, facilitates viral entry by cleaving the viral S glyco-
protein which is considered the key mechanism of viral patho-
genicity [17,18]. The TMPRSS2 gene is located on the human 
chromosome 21q22.3 which shows a fundamental role in the 
prostate cancer development and its progression. TMPRSS2 is 
also expressed on normal prostatic epithelium that is upregu-
lated in malignant prostatic cells [17-19]. ERG is another gene 
located on chromosome 21q22 which belongs to the E-Twenty-
Six family (ETS) members that shows an important role in dif-
ferentiation, apoptosis, cell proliferation, and inflammation 
[18]. TMPRSS2: ERG fusion which occurs in about half of pros-
tate cancers has a key role in prostate carcinogenesis [18,19]. In 
addition, TMPRSS2 gene expression is regulated by androgen 
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in prostate cells which could explain the possible susceptibil-
ity to COVID-19 in men compared to women [16]. As regards 
the modulation of TMPRSS2 expression by androgen and some 
reports of lower rate of OCVID-19 infection in patients with 
prostate cancer receiving ADT, further studies are needed to 
evaluate the role of antiandrogenic agents in the treatment and 
prevention of COVID-19 infection. 

During the COVID-19 pandemic, the management of can-
cer patients is a challenging issue. Concerning the increased 
mortality of cancer patients affected by covid-19, some guide-
lines have been prepared for the treatment of cancer patients 
during COVID-19 pandemic. According to these guidelines, 
chemotherapy has recommended only for advanced prostate 
cancer progressing rapidly without response to ADT. For these 
patients, prophylactic growth factors are recommended follow-
ing the chemotherapy [20]. ADT is the preferred treatment for 
advanced metastatic prostate cancer and can continue safely 
during COVID-19 pandemic. As possible, androgen receptor tar-
geted therapy will be a preferred choice over the chemotherapy 
in the treatment of patients with metastatic hormone-sensitive 
and castration-resistant prostate cancer [20].

In conclusion, these data need to investigate more by further 
study to confirm the role of targeting the TMPRSS2 and andro-
gen receptor in the treatment and prevention of COVID-19 spe-
cially in the high-risk groups. 
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