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Abstract
Purpose: To investigate the effectiveness of benign prostat-
ic hyperplasia (BPH)-related lower urinary tract symptoms 
(LUTS), which occur as a natural result of aging and andro-
gen exposure, in predicting disease prognosis in male pa-
tients diagnosed with COVID-19. Methods: The study was 
planned prospectively. The study included 63 male patients 
over 40 years of age diagnosed with COVID-19. The patients 
were diagnosed with COVID-19 based on the results of re-
verse transcription polymerase chain reaction tests of oro-
pharyngeal and nasopharyngeal swabs obtained as per the 
World Health Organization guidelines. The presence of LUTS 
was assessed by the International Prostate Symptom Score 
(I-PSS), a subjective assessment, and the I-PSS was filled for 
the patients included in the study. The patients were divided 
into three groups based on their scores in the I-PSS survey: 
group 1: mild (0–7), group 2: moderate (8–19), and group 3: 
severe (20–35). The data of all three groups were statistically 

analyzed. Results: In the assessment performed between 
the groups, it was identified that for patients in group 3, the 
length of hospital stay was longer, intensive care require-
ment was more frequent, and their mortality rates were nu-
merically higher. In the evaluation made regarding the time 
to intensive care admittance, this was identified to be the 
shortest in group 3. Conclusion: As a result of our study, we 
think that in patients with COVID-19, BPH-related LUTS can 
guide clinicians in predicting prognosis.

© 2020 S. Karger AG, Basel

Introduction

Lower urinary tract symptoms (LUTS) is a term that 
covers a variety of symptoms that occur during storing, 
urination, or after urination categorized by the Interna-
tional Continence Society [1]. LUTS are common in adult 
men and are often associated with benign prostatic hy-
perplasia (BPH) [2]. The prevalence of BPH increases 
markedly with age. In autopsy studies, it has been ob-
served that the histological prevalence of the disease also 
increases with age [3]. Despite decades of intensive re-
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search, the etiology of BPH has still not been elucidated 
today. Still, the predominant hypotheses are that age-re-
lated changes and androgens play a role in the pathogen-
esis [4].

The coronavirus 2019 disease (COVID-19), which 
started in the city of Wuhan in China turned into a world-
wide pandemic, infected millions of people, and caused 
the death of hundreds of thousands [5]. While infected 
individuals mostly experience mild symptoms such as fe-
ver, upper respiratory tract symptoms, shortness of 
breath, and diarrhea [6], or are asymptomatic [7], in se-
vere cases, pneumonia, multiple organ failure, and death 
may occur [8]. The most common comorbidities in CO-
VID-19-positive patients are chronic lung disease, diabe-
tes and hypertension [9].

Studies conducted after the COVID-19 pandemic 
show that the disease is more severe and fatal in men, pos-
sibly due to the gender-based (androgens) immunologi-
cal response and additional factors [10]. It has been shown 
that angiotensin-converting enzyme (ACE) receptors in 
the lung and the transmembrane serine protease 2 (TM-
PRSS2) enzyme group are effective in the penetration and 
spread of the virus into pneumocytes [11, 12]. In recent 
studies, androgen-mediated regulation of the ACE recep-
tors and the TMPRSS2 enzyme group in the host has been 
implicated in the more frequent occurrence of acute re-
spiratory syndrome coronavirus-2 (SARS-CoV2) infec-
tion and higher mortality in men [13, 14]. In this study, 
we aimed to investigate the effectiveness of BPH-related 
LUTS, which emerge as a natural result of aging and an-
drogen exposure, in predicting disease prognosis in male 
patients diagnosed with COVID-19.

Material and Method

Prior to the study, approval was obtained from the local ethics 
committee and the Scientific Research Platform of the Ministry of 
Health of the Republic of Turkey. The study was planned prospec-
tively. The study included 63 male patients over 40 years of age 
diagnosed with COVID-19 between April 1, 2020, and May 15, 
2020. The patients were diagnosed with COVID-19 based on the 
results of reverse transcription polymerase chain reaction (RT 
PCR) tests of oropharyngeal and nasopharyngeal swabs obtained 
as per the World Health Organization guidelines [11]. PCR swabs 
were obtained using a specific swab under sterile conditions. The 
swab samples were sent to the Health Ministry laboratories in spe-
cial containers for testing. Only the patients with positive RT PCR 
results were included in the study.

Patients who had a history of previous pelvic organ surgery 
and/or radiotherapy, who were under medical treatment (alpha-
blocker, etc.) or had a history of surgical treatment for BPH, those 
with an active urinary system infection or who were under medical 

treatment for a disease that caused LUTS (anticholinergic, etc.), 
those with a history of cystoscopy for urethral stenosis, and those 
who had been diagnosed with neurogenic bladder, were excluded 
from the study.

The presence of LUTS was assessed by the International Pros-
tate Symptom Score (I-PSS), a subjective assessment, and the I-PSS 
was filled for the patients included in the study. Due to the density 
of patients in the wards participating in this study in our pandemic 
hospital and the possibility of transmission to health studies, the 
study was limited to the I-PSS survey only. The patients were di-
vided into three groups based on their scores in the I-PSS survey: 
group 1: mild (0–7), group 2: moderate (8–19), and group 3: severe 
(20–35). The patients’ findings at presentation such as fever, cough, 
sore throat, headache, fatigue, muscle pain and dyspnea, and the 
current accompanying diseases (diabetes mellitus, hypertension, 
chronic lung diseases, malignancy, chronic organ failure, etc.) were 
recorded. In cases where intensive care hospitalizations had been 
necessary during the treatment period, the number of days that the 
patients had been hospitalized at the regular ward prior to referral 
to the intensive care unit and the mortality rates were recorded. The 
data of all three groups were statistically analyzed. 

Sample Size Calculation and Power Analysis
The post hoc sample size calculation was based on the primary 

outcome variable, the duration of hospitalization. Calculations 
were made with the G*Power program (Heinrich-Heine-Univer-
sity, Düsseldorf, Germany). The effect size was calculated from our 
findings. Sample size calculation for a two-sided hypothesis with 
three groups having 22, 22 and 19 patients, consecutively I-PSS 1, 
I-PSS 2 and I-PSS 3 (total: 63 participants), provides a power of 
82% and a Cohen’s f effect size of 0.41 (medium-large) to compare 
the three groups with one-way ANOVA. This result shows that the 
sample size is sufficient.

Statistical Analysis
Data analysis was carried out using the IBM SPSS 20.0 software 

(SPSS Inc., Chicago, IL, USA). The distribution of variables was 
evaluated for normality using the Shapiro-Wilk tests. The descrip-
tive data were expressed as the mean ± standard deviation. Cate-
gorical variables were analyzed using the Pearson χ2 test. The nor-
mally distributed data including continuous variables were ana-
lyzed using the Kruskal Wallis-Monte Carlo (post hoc Dunn’s 
test). A p value of < 0.05 was considered statistically significant.

Results

The study was launched with 78 patients. After the ex-
clusion criteria, it was completed with 63 patients (Fig. 1). 
Group 1 with I-PSS scores between 0–7 included 22 
(34%), group 2 with I-PSS scores between 8–19 included 
22 (34%), and group 3 with I-PSS scores between 20–35 
included 19 (32%) of the 63 patients. The characteristics 
of the patients are presented in Table 1. No significant 
difference was observed between the groups in terms of 
demographic findings, comorbid diseases, or presenta-
tion symptoms (Table 1).
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In the assessment performed between the groups, it 
was identified that for patients in group 3, the length of 
hospital stay was longer, intensive care requirement was 
more frequent and their mortality rates were numerically 
higher. This difference was statistically significant be-
tween group 1 and group 3. The data on the length of 
hospital stay, intensive care requirement, and mortality 
rates between the groups are displayed in Table 2.

In the evaluation made regarding the time to intensive 
care admittance, this was identified to be the shortest in 
group 3, and it was observed that this difference was sta-
tistically significant (Fig. 2; Table 3).

Discussion

Since the report of the first cases of pneumonia of un-
known cause by the WHO at the end of 2019, the SARS-2 
Coronavirus (Sars-CoV-2) and its related disease, CO-
VID-19, has spread rapidly all over the globe. According 
to the online database of the Johns Hopkins University by 
April 20th, 2,411,553 infections, 165,338 deaths, and 
628,816 recoveries had been confirmed worldwide [15].

Current evidence has shown that the COVID-19 mor-
tality rate is due to comorbidities [16]. In a study con-

ducted on 45,000 Chinese COVID-19 positive patients, it 
was reported that while the overall mortality rate was 
0.9% in patients with no comorbidity, this rate increased 
to 10.5, 7.3, and 6.3% in patients with cardiovascular dis-
ease, diabetes mellitus, and hypertension, respectively 
[17]. The outbreak in Italy started in the Lombardy re-
gion, but quickly spread to the whole country. By March 
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Fig. 1. Flow chart showing the number of patients included and excluded in the study.

Table 1. Comparison of demographic findings and voiding param-
eters of patients in Group 1 and Group 2 before treatment

Group 1 Group 2 p
(n = 34) (n = 34)

Age, years 46.5±9.9 43.1±7.2 0.708a

BMI, kg/m2 24.8±2.2 24.5±2.2 0.896a

Daily urinations, n 11.2±2.1 11.2±2.0 0.830
Urine volume, mL 252.2±81.7 261.4±94.4 0.668
Qmax, mL/s 11.0±2.7 11.1±2.6 0.964
Qmean, mL/s 6.0±1.1 6.0±1.1 0.918
PVR, mL 83.2±25.4 82.7±24.8 0.942
Udi 6, median score 13.5 13.5 0.995
EMG, n (%) 34 (100) 34 (100) 1b

Data are presented as mean ± SD or as stated. a Kruskal Wallis. 
b Intergroup comparison was performed using the χ2 test.
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30, 2020, 97,689 confirmed cases and 10,779 deaths from 
the disease were reported in Italy [18]. According to the 
latest age-related mortality analysis published by the Ital-
ian “Istituto Superiore di Sanità” (ISS) on March 30th, 
2020, 8.9% of the deceased patients were over 90, 39.7% 
were 80–89 years of age, 35.5% were 70–79, 11.2% were 
60–69, and 0.9% were 40–49 years of age. Similar to the 
statistics of the research from China, this study also re-
ported that patients with one or more comorbidity diag-
nosed with COVID-19 had higher mortality rates [19].

One of the most frequently reported epidemiological 
data is the gender-related COVID-19 mortality [19]. 
Studies conducted in various countries show that males 
are more vulnerable to COVID-19 infections, and for this 
reason, the male gender is considered a poor prognostic 
factor by some authors [20]. Male patients comprise 73% 

[21] of the deaths in China, 59% of the deaths in South 
Korea [22], and ISS has reported that 70% of the patients 
that died in Italy were male [19]. Furthermore, a recent 
review of current epidemiological studies that gathered 
data from 59,254 patients from 11 different countries has 
shown there is a relationship between the male gender 
and higher mortality rates [23]. These findings indicate 
there is a vulnerability regarding the male gender. The 
experimental study conducted by Channappanavar et al. 

Table 2. Comparison of the voiding parameters of patients in Group 1 and Group 2 measured before and after 
treatment

Group 1 (n = 34) Group 2 (n = 34)

before 
treatment

12th week p before 
treatment

12th week p

Daily urinations, n 11.2±2.1 7.7±2.9 <0.001 11.2±2.0 9.0±3.1 0.008
Urine volume, mL 252.2±81.7 261.7±77.5 0.622 261.4±94.4 258.0±82.0 0.815
Qmax, mL/s 11.0±2.7 14.8±2.6 0.001 11.1±2.6 12.8±2.9 0.005
Qmean, mL/s 6.0±1.1 8.0±1.0 0.001 6.0±1.1 6.7±1.1 0.007
PVR, mL 83.2±25.4 54.7±31.5 <0.001 82.7±24.8 65.7±24.1 0.005
Udi6, score 13.5 9 <0.001 13.5 12 0.002
EMG, n (%) 34 (100) 14 (41.2) 0.391a 34 (100) 22 (64.7) 0.122a

Data are presented as mean ± SD or as stated. a Intergroup comparison was performed using the χ2 test.
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Table 3. Comparison of voiding parameters of patients in Group 
1 and Group 2 at week 12

Group 1
(n = 34)

Group 2
(n = 34)

p

Daily urinations, n 7.7±2.9 9.0±3.1 0.078
Urine volume, mL 261.7±77.5 258.0±82.0 0.850
Qmax, mL/s 14.8±2.6 12.8±2.9 0.026
Qmean, mL/s 8.0±1.0 6.7±1.1 0.043
PVR, mL 54.7±31.5 65.7±24.1 0.023
Udi6, score 9 12 0.034
EMG, n (%) 14 (41.2) 22 (64.7) 0.009a

Data are presented as mean ± SD or as stated. a  Intergroup 
comparison was performed using the χ2 test.

Fig. 2. Kaplan-Meier survival curves of the critical care require-
ment of the patients during the first 12 days (log rank p < 0.05).
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[24] revealed that male rats were more vulnerable to 
SARS-CoV infections than age-matched female rats. Epi-
demiological COVID-19 studies are essential to better 
understand the pathogenic mechanisms of the disease 
and to identify superior therapeutic strategies. Although 
the question of why COVID-19 is more common and fa-
tal in men remains a critical question awaiting an answer, 
and recent studies have suggested that one of the reasons 
for the increased vulnerability of men could be androgen-
mediated mechanisms [13, 14].

BPH is one of the common causes of LUTS in older 
men. Age is the main factor in the development of BPH. 
The incidence of BPH increases from 8% in the 4th de-
cade to over 70% in the 7th decade [25]. Testicular andro-
gens are needed besides aging for the development of 
prostatic hyperplasia. Since the prostate gland maintains 
its number of androgen receptors throughout life, unlike 
other androgen-sensitive organs, it can respond to andro-
gens. BPH does not develop in those who have been 
emasculated before puberty or who have genetic diseases 
that inhibit the effect or production of androgens. The 5a 
reductase 2 enzyme bound to the nuclear membrane con-
verts the majority of testosterone in the prostate to dihy-
drotestosterone (DHT), which is the primary androgen. 
Although the level of testosterone in the systemic circula-
tion decreases with aging, the level of DHT and androgen 
receptor function within the prostate is not affected. Al-
though the pathophysiological mechanism of BPH is not 
fully understood, in animal and human studies, the opin-
ion is that the factor effective in this process is the DHT-
supported balance between cellular reproduction and 
death becoming impaired in favor of reproduction. An-
other contributing factor in the hyperplastic effect of an-
drogens in the prostate is the androgen receptor activity 
[26].

Prostatic hyperplasia increases urethral resistance, 
leading to compensatory changes in bladder function. 
As a result of increased bladder outlet resistance, the de-
trusor pressure also increases for urine flow. Increased 
detrusor resistance also causes LUTS by affecting the 
bladder storage function [27]. LUTS are best assessed by 
approved questionnaires such as the I-PSS or the Amer-
ican Urology Association (AUA) symptom score [28]. 
In the study we conducted, we identified that the inten-
sive care requirement and the mortality rates were sig-
nificantly higher in patients diagnosed with COVID-19 
with high I-PSS scores than those with low I-PSS scores. 
We also observed that the time to admission to intensive 
care was shorter in patients with high I-PSS scores com-
pared to patients with low I-PSS scores. The data we ob-

tained in this study conducted following the hypothesis 
that LUTS can be effective in predicting the severity of 
COVID-19 suggest that LUTS can be a predictor for the 
course and severity of COVID-19 . Due to the load on 
the services of our pandemic hospital that participated 
in this study, it was limited with only the I-PSS survey. 
Currently, our group plans to conduct a controlled clin-
ical trial to determine whether there is a correlation be-
tween androgens and COVID-19 severity following this 
preliminary observation. If LUTS caused by BPH were 
identified as a risk factor for the increased infection se-
verity of COVID-19, we believe that these symptoms can 
guide physicians on the clinical course and severity of 
the disease. Furthermore, although no direct link has 
been established between the polymorphisms at the an-
drogen receptor and COVID-19 severity as a result of 
our pilot study, we believe that gender inequality in the 
prognosis of the disease may be related to androgen re-
ceptor sensitivity or androgen exposure. We consider 
that 5-alpha reductase inhibitor administration alone or 
in combination with alpha blocker treatment would 
contribute to treatment of the patients who have LUTS 
due to BPH.

The limitations of our study were the use of I-PSS, 
which is only a subjective assessment of patients due to 
the reasons we explained in the discussion, not includ-
ing a control group in the study, and the small study 
group.

In conclusion, in the light of the data we obtained in 
our study, we believe that LUTS can guide physicians in 
the course of COVID-19, and multicenter randomized 
prospective studies are needed to determine the potential 
relationship between androgens and COVID-19 severi-
ty.
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