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NTRODUCTION

INTRODUCTION. The novel sever acute respiratory syndrome coronavirus
2 (SARS-CoV>-2) was initial discovered in Wuhan, China in 2019, and since 2020
it had a major impact on medical practice. Since its discovery it has spread
throughout the entire world and the coronavirus disease (COVID-19) was
declared a pandemic by the World Health Organization (WHO). At the beginning
it was believed that is only a pneumonia with flu like symptoms, but as new cases
emerged other symptoms appeared among COVID-19 patients affecting
cardiovascular system, gastrointestinal tract and kidney. The interaction between
ACE receptors and virus was supposed to be the cause of the various symptoms.

OBJECTIVES. The aim of the study was to see the effect of SARS-CoV-2
infection on patients with benign prostate hyperplasia (BPH), between acute

Lower urinary tract symptoms (LUTS) are a gen- infection and after 1 month regarding urological symptoms and to find predictors
eral term that covers a variety of symptoms related Jfor urine retention in such patients.

to urination. They are categorized by the moment of
occurring as storing, urination or after urination [1].
According to National Clinical Centre (UK) the
main symptoms in LUTS are so: storage symptoms
as increased daytime frequency, nocturia, urgency,
urinary incontinence or altered bladder sensation;
voiding symptoms as slow or intermittent stream,
hesitancy or straining; after urination as feeling of
incomplete emptying or post-urination dribble [2].
For measuring the severity of lower urinary tract
symptoms the most used tool in urology across the
world is the international prostate symptoms score
(IPSS) [3]. LUTS are common associated with be-
nign prostatic hyperplasia (BPH) [4].

BPH represents a proliferative process of cellular
elements, both stromal and epithelial cells of the
prostate gland. The result is an enlarged prostate
that can create voiding dysfunction or bladder outlet
obstruction [5]. The present of BHP is linked with
age. Langan RC observed in autopsy studies that the
prevalence of BPH increases with age [6].

The COVID-19 pandemic basically started in De-
cember 2019 in Wuhan, Hubei Province, China with

the appearance of new, strange, disease that mani-
fested mostly as pneumonia with flu-like symptoms.

MATERIALS AND METHODS. We evaluated all male patients admitted in
our hospital with SARS-CoV-2 infection who expressed different forms of COVID
-19. We enrolled patients who were previously diagnosed with BPH. We gathered
information of their condition prior to infection as prostate volume, postvoiding
residual urine, International Prostate Symptom Score (IPSS) and other
comorbidities. All enrolled patients were assessed using clinical examination
digital rectum examination (DRE), pelvi-abdominal ultrasonography for prostate
volume and postvoiding residual urine (PVR) and IPSS for lower urinary tract
symptoms. We performed a multivariate analysis to detect the correlation between
urinary symptoms and scores and COVID-19 disease.

RESULTS. Thirty-tree patients, who were prior diagnosed with BPH, were
enrolled. The mean age (£SD) was 71.85 + 9.12. In the pre and post COVID-19
group, the mean IPSS was 11.76 + 5.28 and 18.97 = 7.99 (P <001), PSA was 1.51
+0.9 and 2.23 £+ 1.43 ( P <001), while PVR was 12.97 + 15.12 and 32.7 £+ 25.44,
respectively ( P <001). After SARS-CoV-2 infection 10 (30.3%) patients needed
urinary bladder catheterization because of acute urine retention. On bivariate
analysis pre and post COVID-19 IPSS, large prostate on digital rectal
examination, pre and post COVID-19 PSA values and post-COVID-19 PVR were
significantly correlated with acute urinary retention (P =.008, P =.002, P =.004,
P =.033, P=.033, and P =.003, respectively). On multivariate analysis only post-
COVID-19 IPSS was the independent predictor for acute urine retention (P
=042).

CONCLUSIONS. In patients with BHP, LUTS were affected by COVID-19.
SARS-CoV-2 infection increases PSA values, PVR and IPSS leading to changes
in the treatment of BPH. There was statistically significant difference between pre
and post COVID-19 IPSS and PVR, also post- COVID-19 IPSS was an
independent predictor for urine retention.

Keywords: benign prostate hyperplasia, lower urinary tract symptoms, IPSS
(international prostate symptom score), COVID-19, urine retention

that effected medical and surgical healthcare. All special-

From the analysis of respiratory samples, a new type of
beta coronavirus was discovered by real-time fluorescence
polymerase chain reaction (RT-PCR) [7,8]. Short after the
its discovery the World Health Organization officially
named it Coronavirus Disease (COVID-19) and by March
2020 it was declared a pandemic [9]. Because of the great
number of people infected the outbreak became a world
wide concern. The pneumonia resulted from SARS-CoV-2
infection was characterized by fast spread with wide pan-
demic range and major respiratory disfunction. As the
spread of COVID-19 continued globally with 115 million
cases and 2.5 million deaths by march 2021 (at 1 year after
pandemic declaration by WHO) and by october 2023 it
reached 697 million cases and a total of 6.9 million deaths
[10]. This fact put a lot of pressure on all health systems
m around the world and represented a great challenge

ties have faced the difficult challenge of treating COVID-
19 patients and urology was no exception.

It is known that other organs, beside lungs, are affected
during the infection, such as central nervous system, cardi-
ovascular system, gastrointestinal system, liver, and kid-
ney. For the SARS-CoV-2 to enter and infect the host cell
it must bind first with angiotensin-converting enzyme 2
(ACE 2). So, for the virus to infect an organ, the organ
must have co-expression of ACE 2 and transmembrane
serine protease 2(TMPRSS 2) [11-13]. So the main ques-
tion that emerged was if the virus can affect organs that
have co-expression of ACE 2 and TMPRSS 2 such as tes-
tes, kidney, and prostate. A couple of reports observed that
SARS-CoV-2 infection has been associated with hema-

turia and lower urinary tract symptoms [14-16]. _}
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In this study we assessed the impact of COVID-19 disease
on the uro-genital tract function by evaluating the presence
of LUTS in patients with PBH.

ATERIALS AND METHODS

We evaluated patients that were admitted to our
hospital between March 2021 and October 2022. The in-
clusion criteria were patients who had previously been
treated for BPH. We excluded from the study patients with
an active urinary system infection, those with history of
urethral stenosis, those with neurogenic bladder or those
with previous history of pelvic organ surgery or/and radio-
therapy.

All patients were diagnosed with COVID-19 based on re-
verse transcription-polymerase chain reaction (RT-PCR)
tests of oropharyngeal swabs obtained as the recommenda-
tion of WHO guidelines. We analyzed the medical history
of patients. The evaluation of the patients was done using
laboratory investigations (RT-PCR tests, complete blood
count, coagulation profile, kidney function, urine analysis
and culture, C-reactive protein [CRP] and prostatic specific
antigen [PSA]), International Prostate Symptom Score
(IPSS) and pelvi-abdominal ultrasonography with prostate
volume (PV) and PVR estimation. All patients were man-
aged and treated in accordance with the hospitals guide-
lines regarding that SARS-CoV-2 infection and the severi-
ty of the disease was diagnosed based on symptoms, pul-
monary lesions and systemic inflammation. The patients
were evaluated during hospital stay, at a month and at 3
months.

The statistical analysis was performed using IBM SPSS
Statistics 20.0 (SPSS Inc., Chicago, Illinois), with the us-
age of proper statistical test according to the type of the
variables and their distribution (Student ¢ tests, Mann-
Whitney U tests and chi-squared tests). A P value of 0.05
or less was considered statistically significant.

ESULTS

There were 33 patients diagnosed with BPH prior to
SARS-CoV-2 infection. The mean age (= SD) was 71.85 +
9.12 years. From the total number of the patients enrolled
18 (54.5%) had mild COVID-19 symptoms and 10
(30.3%) patients were suffering from diabetes at the time
of hospitalization. PSA values ranged from 0.9 to 2.14 ng/
ml and 12 (36.4%) patients had prostatic calcifications.
The prostatic volume (PV) was estimated by ultrasonogra-
phy and the mean PV was (+ SD) 50.33 +£21.03 cm’. Post-
voiding residual urine (PVR) ranged between 2.5 and 18.5
ml and the mean IPSS value was (= SD) 11.76 + 5.28. Oth-
er patient parameters are shown in Table 1.

There was a significant increase in PSA values (mean =+
SD 2.23 + 1.43 during hospital stay) in comparison with
PSA values before infection (1.51 = 0.90; P < .001). There
was a statistically significant change in IPSS during hospi-
tal stay and its value at 1 month (mean + SD 11.76 + 5.28
and 18.97 £ 7.99; P < .001). Before COVID-19 infection,
the PVR values was 12.97+15.12 ¢cm’ (mean + SD) and
significantly increased to 32.70 + 25.44 after infection (P
<.001) (Table 2).
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Table 1. Baseline characteristic of the studied patients

Parameters Total N = 33
Before COVID-19 infection

Age (mean £ SD) 71.85+9.12
PSA (median, range) 1.1 (0.9-2.14)
IPSS (mean + SD) 11.76 £5.28
PV (mean £ SD) 50.33 +21.03
PVR (median, range) 9(2.5-18.5)
Prostatic calcifications n(%) 12 (36.4%)
DRE - large prostate n(%) 13 (39.4%)
Diabetes n(%) 10 (30.3%)
BHP medication - Alpha-blockers n(%) 12 (36.4%)
COVID-19 infection

CRP (median, range) 52 +£56.7
Mild COVID-19 symptoms n(%) 18 (54.5%)
Hospitalization days (median, range) 9(6-15)

After COVID-19 infection

PSA (median, range)

1.9 (1.14 - 3.25)

IPSS Score (mean £+ SD) 18.97 £ 7.99
PV (mean £ SD) 52.33 £21.86
PVR (median, range) 20 (15-50)
BHP medication - Alpha-blockers n(%) 29 (87.9%)
Acute urinary retention n(%) 10 (30.3%)

Abbreviations: PSA — prostate specific antigen, IPSS — internation-
al prostate symptom score; PV — prostate volume; PVR — postvoid-
ing residual urine; DRE — digital rectal examination;, COVID-19 —
coronavirus disease 2019; BHP — benign prostatic hyperplasia;
CRP — C-reactive protein

Table 2. IPSS, PSA and PVR before and after COVID-19

Parameters Before After COVID- P val-
COVID-19 19 ue
IPSS (mean £ SD) 11.76 +£5.28 1897+7.99 <.001
PSA (mean + SD) 1.51 £0.90 2.23+1.43 <.001
PVR (mean+ SD) 1297+ 15.12 32.70+£2544 <.001

Abbreviations: PSA — prostate specific antigen; IPSS — internation-
al prostate symptom score; PVR — postvoiding residual urine

Ten patients (30.3%) were catheterized due to acute urine
retention after being infected with SARS-CoV-2. Howev-
er, none of the studied patients had a urethral catheter be-
fore COVID-19 infection. On comparative analysis we
found out that PSA values, IPSS and PVR before COVID
can statistically corelated with acute urinary retention (P
=.007; P=.002 and P = .012, respectively). Also, a large
prostate on digital rectal examination before COVID-19
can be a cause of acute urinary retention (P = .001) (Table
3).

On bivariate analysis, we found that PVR before COVID-
19 and prostate volume after COVID-19 was not associat-
ed with urine retention post infection (P = .087; P = .068).
But PSA values, IPSS and large prostate on digital rectal
examination and after COVID-19 PSA, IPSS, PVR were
significantly correlated with urine retention (P = .033; P
=.008; P =.004; P =.033; P=.002 and P = .003, respec-
tively). On multivariate analysis only IPSS after COVID-
19 was the independent predictor of urine retention after
the acute phase of COVID-19 (P =.042) (Table 4).
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Table 3. Comparative statical analysis on acute urinary retention

Parameters Overall (N = 33) Acute urinary re-  NON- Acute urinary P value
tention (N = 10) retention (N = 23)
Before COVID-19 infection
Age (mean = SD) 71.85+9.12 75.9 £ 8.46 70.09 £9.01 .093
PSA (median, range) 1.1 (0.9-2.14) 1.83 (1.16 — 2.97) 1 (0.77 — 1.88) 007
IPSS (mean + SD) 11.76 + 5.28 159+3.78 9.96 £4.85 002
PV (mean + SD) 50.33 +21.03 59.4 £25.33 46.39 + 18.06 .103
PVR (median, range) 9(2.5-18.5) 18.5 (9.25 — 26.25) 7(0-10) 012
Prostatic calcifications n(%) 12 (36.4%) 4 (40%) 8 (34.8%) 75
DRE - large prostate n(%) 13 (39.4%) 8 (80%) 5 (21.7%) 001
Diabetes n(%) 10 (30.3%) 2 (20%) 8 (34.8%) 384
BHP medication - Alpha-blockers n(%) 12 (36.4%) 6 (60%) 6 (26.1%) .065
COVID-19 infection
CRP (median, range) 52 £56.7 84.5 (45 -118.75) 47 (17 - 115) 273
Milder-sever COVID-19 symptoms n 15 (45.5%) 6 (60%) 9 (39.1%) 268
(%)
After COVID-19 infection
PSA (median, range) 1.9 (1.14 —3.25) 2.7(1.9-4.51) 1.22 (1-2.2) 010
IPSS Score (mean + SD) 18.97 £ 7.99 27.1 +£5.58 15.43 £ 6.08 <.001
PV (mean + SD) 52.33 +£21.86 63.4+£2521 47.52+18.84 .054
PVR (median, range) 20 (15 —50) 57.5 (36.25 — 80) 17 (10 — 25) <.001
BHP medication - Alpha-blockers n(%) 29 (87.9%) 8 (80%) 21 (91.3%) 378

Abbreviations: PSA — prostate specific antigen, IPSS — international prostate symptom score; PV — prostate volume,; PVR — postvoiding resid-
ual urine; DRE — digital rectal examination; COVID-19 — coronavirus disease 2019; BHP — benign prostatic hyperplasia; CRP — C-reactive

protein

Table 4. Bivariate and multivariate analysis of the predictors of acute urinary retention post COVID-19 infection

Bivariate analysis

Multivariate analysis

Parameters OR 95% CI P OR 95% CI P
Before COVID-19 infection

PSA 2.658 1.079 - 6.546 .033 - - -
IPSS 1.291 1.070 — 1.558 .008 - - -
PVR 1.047 993 - 1.104 .087 - - -
DRE — large prostate 14.400 2.289 —90.597 .004 - - -
After COVID-19 infection

PSA 1.856 1.051 -3.277 .033 - - -
IPSS Score 1.322 1.106 — 1.580 .002 1.233 1.007 — 1.509 .042
PV 1.034 998 — 1.072 .068 - - -
PVR 1.069 1.023-1.116 .003 1.033 977 —1.098 254

Abbreviations: PSA — prostate specific antigen, IPSS — international prostate symptom score; PV — prostate volume; PVR — postvoiding resid-
ual urine; DRE — digital rectal examination; COVID-19 — coronavirus disease 2019

ISCUSSIONS

In our study we aimed to calculate whether there is a
significant difference between urological symptoms de-
scribe by patients before and after acute phase of COVID-
19 disease. Also we tried to identify any predictable factors
regarding worsening of LUTS after SARS-CoV-2 infec-
tion.

Gender-related mortality in COVID-19 disease is one of
the most reported epidemiological data. Studies conducted
in various countries revealed that male gender is linked
with a higher grade of vulnerability to COVID-19 infec-
tions. For this reason, male gender is considered, by some
authors, a poor prognostic factor [17]. A review of epide-
miological studies which included 59 254 patients from
different countries linked male gender and higher mortality
rates [18].

One of the most common causes of LUTS in older man is
BPH. So as age remain the main factor to develop BPH so
the incidence of PBH increases from 8% in fourth decade
to over 70% in seventh decade. For the assessment of
LUTS there are 2 approved questionaries, IPSS and Amer-
ican Urology Association (AUA) symptom score [19,20].

Osman et all showed that in patients older than 50 years
the IPSS score after COVID-19 was significantly higher
than the score before the infection [16].

In our study, we identified that lower urinary symptoms
are significantly increased after acute COVID-19 infec-
tion, as we find that there was significant increase between
IPSS score before COVID-19 (mean = SD 11.76 & 5.28)
and IPSS after COVID-19 (mean + SD 18.97 +£7.99; P
<.001). Also, ten (30.3%) patients were catheterized, after
COVID-19 infection, due to acute urinary
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retention. The patients who needed to be catheterized had
statistically significant greater IPSS score after COVID-19
(mean £ SD 27.1 £+ 5.58) than those who didn’t presented
acute urinary retention (mean + SD 15.43 + 6.08; P <.001).

In our study we observed that patients with acute urinary
retention had a higher CRP values, but, still, there was no
correlation between CRP values and higher IPSS with
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tion, in comparison with the values prior to infection, with
the risk of acute urinary retention. Moreover, we observed
that IPSS after COVID-19 infection is a predictive factor
for urinary retention.
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ONCLUSIONS
We were able to identify a correlation between the

changes in PSA, IPSS, PVR, DRE after COVID-19 infec-
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