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Abstract

Background: Coronavirus disease 2019 (COVID-19) manifestations are highly diverse, potentially affecting nearly all organ
systems during or after infection. Given the importance of a thorough assessment of COVID-19.

Objectives: Our study aimed to investigate any new onset or worsening lower urinary tract symptoms (LUTS) in patients
infected with COVID-19.

Methods: In this cross-sectional study, 88 COVID-19 patients completed the International Consultation on Incontinence
Questionnaire-Overactive Bladder and the Overactive Bladder Symptom Score Questionnaires (OABSS). The patients assessed
stress urinary incontinence (SUI) and difficulty voiding.

Results: Our study revealed that urinary symptoms were the only initial symptom for 28 (31.8%) of the patients or part of the
initial symptoms. Furthermore, new onset of OAB symptoms was noted in 35 (39.8%) patients; worsening of pre-diagnosed OAB
symptoms was noted in 4 (4.5%) patients; new onset SUI was reported in 17 (32.7%) women, and voiding dysfunction was reported
in one woman and two men. There was no significant difference in demographic characteristics, laboratory tests, and lung
involvement between patients with and without LUTS (P > 0.05). However, new onset or worsening LUTS significantly (P < 0.001)
affected the quality of life.

Conclusions: This study demonstrated that LUTS could be the only symptom or one of the initial symptoms of COVID-19.
Therefore, physicians should consider COVID-19 as a differential diagnosis in patients presenting with these symptoms.
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1. Background enhancement, and gastrointestinal problems are less

frequently reported (3).

Coronavirus disease 2019 (COVID-19), first detected in Noticeably, nearly all organ systems can be affected

China, has spread globally, resulting in the ongoing
coronavirus pandemic and causing millions of human
deaths (1, 2). Coronavirus disease 2019 manifestations
are highly diverse. Common symptoms include fever,
dry cough, tiredness, musculoskeletal pains, and
breathing problems (2), while symptoms such as skin
involvement, eyelid swelling, ocular discharge

during or following a COVID-19 infection; in this regard,
experiencing new symptoms or flare-ups of underlying
diseases may be the only presentation of COVID-19.
Lower urinary tract involvement, often characterized by
increased urinary frequency and nocturia, has been
reported in both mild and severe COVID-19-infected
patients (4). Lower urinary tract symptoms (LUTS)
comprise two main groups: Storage symptoms [e.g.,
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overactive bladder (OAB), and stress urinary
incontinence (SUI)] and voiding symptoms (e.g.,
hesitancy and other voiding difficulties) (5).

Hypotheses for COVID-19-related urinary symptoms
include the increase of inflammatory cytokines released
into the urine or their expression in the bladder, high
distribution of the wurothelial cell-surface protein
angiotensin-converting enzyme 2 (ACE2) facilitating
adhesion of the COVID-19 spike protein, and direct
involvement of endothelial cells with the virus leading
to diffuse endothelial inflammation (6, 7).

Assessing less-studied presentations of COVID-19 can
deepen physicians' understanding of unusual infection
symptoms and aid in better patient care (4, 8).

2. Objectives

Considering the importance of a thorough
assessment of COVID-19, this study aims to investigate
any new onset or worsening LUTS in patients with

COVID-19.
3.Methods

This cross-sectional study was conducted on 88
laboratory-confirmed COVID-19 patients admitted to the
Infectious Diseases Department of Yas Hospital,
affiliated with Tehran University of Medical Sciences,
from July to August 2020. Patients aged > 18 years who
were in the acute phase of COVID-19 (diagnosed with
positive RT-PCR or antigen tests followed by
seroconversion within two weeks from the onset of
initial symptoms) (9) were included in the study. They
were admitted to the department according to the
centers for disease control and prevention indications
(10).

Participants were excluded if they had neurological
diseases, uncontrolled diabetes, urinary tract infections,
high post-void residual volume, or any issues with their
kidneys, bladder, or prostate. They were also excluded if
they had an indwelling urinary catheter or were
unwilling to participate in the study.

Overactive bladder was diagnosed based on the
presence of urinary urgency without an infectious agent
or other obvious pathologies (11). The presence of the
COVID-19 virus was considered a likely cause of urgency
and frequency in these patients. To investigate OAB
symptoms, patients filled out the International
Consultation on Incontinence-Overactive Bladder
Questionnaire (ICIQ-OAB) (12) and the Overactive

Bladder Symptom Score Questionnaire (OABSS) (13),
both of which had been translated and validated into
Persian. These were completed on the first day of
admission. If a patient was unable to fill out the
questionnaire, one of the authors assisted them.

The ICIQ-OAB questionnaire assesses OAB syndrome
and its impact on quality of life, as well as evaluating
treatment outcomes for both sexes. This questionnaire
measures urgency, urge incontinence, urinary
frequency, and nocturia, with scores ranging from 0 to
16; higher scores indicate more severe symptoms (14).

The OABSS questionnaire evaluates OAB symptoms
through four questions on a single ordinal scale. The
question scores range from 2 to 5, addressing daytime
frequency (2 points), nighttime frequency (3 points),
urgency (5 points), and urge urinary incontinence (5
points). The total score ranges from 0 to 15, with higher
values indicating more severe symptoms.

Individuals were also assessed for SUI and any
difficulties in voiding. Stress urinary incontinence is
defined as the involuntary loss of urine during physical
activity, sneezing, or coughing. Voiding dysfunction is
characterized by symptoms such as hesitancy, slow
stream, intermittent flow, a feeling of incomplete
emptying, and post-micturition leakage (15).

Fluid management involved a prescribed daily
maintenance dose, with additional replacement fluid
administered upon physician request, based on the
patient’s needs, such as being febrile. A frequency
volume chart (FVC) was used to record urine leakage
due to urgency or increased intra-abdominal pressure,
as well as the frequency of urination for all patients over
two consecutive days, aligning with the questionnaire
scores. The study outcomes included the frequency of
LUTS, quality of life score, the relationship between LUTS
and quality of life in COVID-19 patients, and the
relationship between LUTS and COVID-19 severity
according to the percentage of lung involvement in CT
scans.

Additional data collected included age, sex, Body
Mass Index (BMI), underlying diseases, and O,

saturation upon entering the emergency department.
Laboratory tests conducted included complete blood
count, Creactive protein (CRP), erythrocyte
sedimentation rate (ESR), D-dimer, lactate
dehydrogenase (LDH), creatine phosphokinase (CPK),
ferritin, troponin (I and T), creatine kinase myocardial
band (CKMB), and liver and kidney function tests. Lung
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involvement in CT scans was categorized as mild for less

than 40% involvement, moderate for 40 - 60%
involvement, and severe for more than 60%
involvement.

3.1 Ethical Considerations

This study was approved by the Research Ethics
Committees of the School of Medicine- Tehran
University  of  Medical Sciences (Number:
IR.TUMS.MEDICINE.REC.1400.856, Date: 2021-10-31).

3.2. Statistical Analysis

Qualitative variables were presented as numbers
(percent), and quantitative variables as mean + SD or
median (interquartile range). The chi-square and
Fisher's exact tests were employed to identify variations
in proportions. After assessing normality with the
Kolmogorov-Smirnov test, the independent ttest was
used for parametric data and the Mann-Whitney U-test
for non-parametric data. A P-value of less than 0.05 was
considered statistically significant. Data were analyzed
using IBM SPSS Statistics for Windows, version 19.0,
Armonk, NY: IBM Corp.

4.Results

The mean age of the participants was 52.43 + 13.98,
ranging from 24 to 80 years. Of the patients, 36 (40.9%)
were male, and 52 (59.1%) were female. Diabetes mellitus
was reported in 15 (17%) patients, hypertension (HIN) in
17 (19.3%), hypothyroidism in 13 (14.8%), ischemic heart
disease in 9 (10.2%), and cancer in 5 (5.7%). The mean
peripheral capillary oxygen saturation percentage upon
admission was 90.15 * 5.18%. CT scans conducted on 72
patients demonstrated mild lung involvement in 31
(43.1%), moderate involvement in 30 (41.7%), and severe
involvement in 11 (15.3%).

New onset of OAB symptoms was detected in 35
(39.8%) patients; the median ICIQ-OAB and OABSS scores
were both 4 (range 3 - 8), for these patients. Worsening
of pre-diagnosed OAB symptoms was detected in 4 (4.5%)
patients; the median ICIQ-OAB and OABSS scores were
4.5 (range 2.5 - 5) and 3.5 (range 2.25 - 5.5), respectively.
New onset SUI was reported in 17 (32.7%) women (no
cases were detected in men), and voiding dysfunction
was reported in one woman and two men.

According to the results presented in Table 1, there
was no significant difference (P> 0.05) between patients
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with and without LUTS regarding demographic
characteristics, laboratory tests, and lung involvement.
However, new onset or worsening LUTS significantly
affected the quality of life of the patients (P < 0.001)
(Table 2).

5. Discussion

The diagnosis of COVID-19 can be challenging since
patients often present with vague and non-respiratory
complaints, along with symptoms involving multiple
organ systems. For example, a wide variety of
neurological complications have been observed in
COVID-19-infected patients, including headaches, loss of
the sense of smell, loss of consciousness, central
nervous system infections, and neuropathy (16, 17).

Our study revealed that urinary symptoms were the
only initial symptom in 31.8% of cases or part of the
initial symptoms. This finding aligns with research by
Mumm et al, which suggests increased urinary
frequency secondary to viral cystitis as a potential
symptom of COVID-19 (8). A previous study also reported
that patients may present several weeks after discharge
(10 - 14 weeks post-discharge) with new or worsening
urinary symptoms, with a prevalence of up to 71%. These
researchers similarly noted that these symptoms
adversely impacted the patients' quality of life, with
worsened scores compared to pre-COVID conditions (4).
Despite results consistent with ours, one major issue in
their study is the potential for recall bias, as they did not
assess patients during hospitalization but rather 10 - 14
weeks post-discharge, asking about pre-COVID
symptoms at that time. In addition to COVID-19
infection, new onset or recent worsening of urinary
frequency, nocturia, urgency, and urgency incontinence
have also been reported in other infectious diseases,
such as human immunodeficiency virus (HIV) (18) and
human T cell lymphotropic virus-1 (HTLV-1) infection
(19).

Similar to Daryanto et al. (20), our research found
that the most common LUTS in COVID-19-infected
patients are those associated with OAB. While our study
found no significant association between demographic
factors, laboratory tests, disease severity, and LUTS,
Daryanto et al. (20) identified significant correlations
between LUTS and factors such as male sex, age over 50,
comorbidities, and higher degrees of COVID-19
infection. The differences between these findings might
be attributed to the wuse of different study
questionnaires (international prostate score was used in
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Table 1. The Demographic, Lab Test, and Lung Involvement in Patients with and Without Lower Urinary Tract Symptoms

Lower Urinary Tract Symptoms

Variables P-Value
No Yes

Age (y) 52.50 £15.39 5234 +12.17 0.958
Female 25(51) 27(69.2) 0.126
Body Mass Index (kg/m %) 29.41+4.89 28.531£4.88 0.421
White blood count (uL)-1 9729.17+2005.84 7421.05 £548.34 0320
Lymphocyte proportion (%) 15.59 £7.55 16.39+10.00 0.682
Platelet count*10 > (mL)1 200.74 £ 81.91 207.23+7336 0.750
SPO, (%) 89.46£5.28 91.03+4.98 0.165
Creactive protein (mg|L) 80.18 £52.16 78.95+52.81 0.915
Erythrocyte sedimentation rate (mm/hr) 32.97+26.68 40.68 +25.01 0.221
D-dimer (ng/mL) 884.92 £137.91 750.87+169.10 0.538
Creatinine (mg/dL) 117+ 0.50 110 £0.22 0.450
Aspartate transaminase (U/L) 49.45+4.57 60.91+13.91 0.438
Alanine transaminase (U/L) 47.83+5.12 54.44 +9.80 0.522
Alkaline phosphatase (U/L) 265.80 +£118.60 265.50 +£150.20 0.992
Lactate dehydrogenase (U/L) 708.68 +£259.91 633.54 £258.57 0.212
Lung involvement

<40% 16 (38.1) 15(50.0)

0.473
40-69% 20(47.6) 10(33.3)
>70% 6(14.3) 5(16.7)

Table 2. Comparing , International Consultation on Incontinence-Overactive Bladder Questionnaire Total Score, Bother of Lower Urinary Tract Symptoms, and Overactive
Bladder Symptom Score Total Score in Patients with and Without Lower Urinary Tract Symptoms

Lower Urinary Tract Symptoms

Variables P-Value
No Yes

ICIQ-OAB total score 1.51+£0.35 5.07+0.50 <0.001

Bother of LUTS 130+ 0.63 10.25+1.36 <0.001

OABSS total score 138+ 0.34 5.20£0.56 <0.001

% Abbreviations: ICIQ-OAB, International Consultation on Incontinence- Overactive Bladder Questionnaire; LUTS, lower urinary tract symptoms; and OABSS, Overactive Bladder

Symptom Score.

the Daryanto et al. study) and the inclusion of COVID-19-
infected patients ranging from asymptomatic to
severely symptomatic.

Previous research (4, 21) has shown that an OAB is
associated with increased patient fatigue and sleep
disorders, which further contribute to COVID-19
morbidity. Therefore, symptomatic management of
urinary complications could reduce the disease burden
by alleviating the fatigue caused by frequent voiding
throughout the day, aligning with our findings.

Reporting the presence of RNA virus, hematuria, and
pyuria in urine analysis is a poor prognostic factor
associated with a higher mortality rate in COVID-19-
infected patients. Additionally, RNA virus shedding in

urine can be detected after the acute phase of the
disease, when the patient is recovering from COVID-19
(22,23).

Considering our significant insights into this novel
virus, this study had several limitations. These include a
limited sample size, the single-center nature of the
study, not assessing outpatients, and not following
participants after discharge. Moreover, we did not
measure other pro-inflammatory markers such as
Interleukin-6 or 8 in the patients' urine samples.
Therefore, further studies are needed to compare LUTS
in general populations without COVID-19 in the same
admitted ward as COVID-19 cases.

Nephro-Urol Mon. 2024; 16(1): e141210.
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5.1. Conclusions

According to the results, this study demonstrated
that LUTS could be the only initial symptom of COVID-19
or part of the complex initial symptoms of the disease.
Additionally, given the unclear impact of LUTS on
COVID-19 prognosis, further research is needed to
investigate the molecular pathogenesis of urinary
frequency, the increased risk of these symptoms later in
life, and optimal pharmacological therapy for these
patients.

Footnotes

Authors' Contribution: N.S., SR.N,, E.F, conceived and
designed the evaluation and drafted the manuscript.
N.S,, SR.N,, PD., PN, N.S,, E.E, participated in designing
the evaluation, performed parts of the statistical
analysis and helped to draft the manuscript. N.S., SR.N,,
EE, re-evaluated the clinical data, revised the
manuscript and performed the statistical analysis and
revised the manuscript. N.S., SR.N,, PD., PN,, N.S,, E.E,
collected the clinical data, interpreted them and revised
the manuscript. N.S., SR.N,, E.E, re-analyzed the clinical
and statistical data and revised the manuscript. All
authors read and approved the final manuscript.

Conflict of Interests Statement: The authors declare
no conflict of interest.

Data Availability: The dataset presented in the study is
available on request from the corresponding author
during submission or after its publication. The data are
not publicly available due to ethical issues.

Ethical Approval: This study was approved by the
Research Ethics Committees of the School of Medicine-
Tehran University of Medical Sciences (Number:
IR.TUMS.MEDICINE.REC.1400.856 , Date: 2021-10-31).

Funding/Support: This work was supported by the
Research Deputy of Tehran University of Medical
Sciences (Grant no 54422).

Informed Consent: Participants provided written
informed consent.

References

1. Brown RB. Biases in COVID-19 Case and Death Definitions: Potential
Causes and Consequences. Disaster Med Public Health Prep. 2022;17.
e313. [PubMed ID: 36503702]. [PubMed Central ID: PMC9947039].
https://doi.org[10.1017/dmp.2022.281.

Nephro-Urol Mon. 2024; 16(1): e141210.

10.

11.

12.

14.

15.

16.

Ashraf MA, Shokouhi N, Shirali E, Davari-Tanha F, Shirani K, Memar O,
et al. COVID-19, An early investigation from exposure to treatment
outcomes in Tehran, Iran. J Res Med Sci. 2021;26:114. [PubMed ID:
35126577]. [PubMed Central ID: PMC8765513].
https://doi.org/10.4103/jrms.JRMS_1088_20.

Parvin F, Islam S, Urmy Z, Ahmed S. The symptoms, contagious
process, prevention and post treatment of COVID-19. Europ |
Physiother Rehabil Stud. 2020;1(1).

Lamb LE, Timar R, Wills M, Dhar S, Lucas SM, Komnenov D, et al. Long
COVID and COVID-19-associated cystitis (CAC). Int Urol Nephrol.
2022;54(1):17-21. [PubMed ID: 34787782]. [PubMed Central ID:
PMC8597545). https://doi.org[10.1007/s11255-021-03030-2.

D'Ancona C, Haylen B, Oelke M, Abranches-Monteiro L, Arnold E,
Goldman H, et al. The International Continence Society (ICS) report
on the terminology for adult male lower urinary tract and pelvic
floor symptoms and dysfunction. Neurourol Urodyn. 2019;38(2):433-
77.[PubMed ID: 30681183]. https://doi.org[10.1002/nau.23897.

Elamrousy WAH, Nassar M, Issa DR. Prevalence of Oral Lesions in
COVID-19 Egyptian Patients. J Int Soc Prev Community Dent.
2021;11(6):712-20. [PubMed ID: 35036381]. [PubMed Central ID:
PM(C8713496]. https:[/doi.org[10.4103[jispcd.JISPCD_221_21.

Varga Z, Flammer A], Steiger P, Haberecker M, Andermatt R,
Zinkernagel AS, et al. Endothelial cell infection and endotheliitis in
COVID-19. Lancet. 2020;395(10234):1417-8. [PubMed ID: 32325026].
[PubMed Central ID: PMC7172722]. https://doi.org/10.1016/S0140-
6736(20)30937-5.

Mumm ]N, Osterman A, Ruzicka M, Stihl C, Vilsmaier T, Munker D, et
al. Urinary Frequency as a Possibly Overlooked Symptom in COVID-19
Patients: Does SARS-CoV-2 Cause Viral Cystitis? FEur Urol
2020;78(4):624-8. [PubMed ID: 32475747]. [PubMed Central ID:
PMC7236674]. https://doi.org/10.1016/j.eururo.2020.05.013.

Datta SD, Talwar A, Lee JT. A Proposed Framework and Timeline of the
Spectrum of Disease Due to SARS-CoV-2 Infection: Illness Beyond
Acute Infection and Public Health Implications. JAMA.
2020;324(22):2251-2. [PubMed ID: 33206133].
https://doi.org/10.1001/jama.2020.22717.

Giwa A, Desai A. Novel coronavirus COVID-19: an overview for
emergency clinicians. Emerg Med Pract. 2020;22(2 Suppl 2)1-21.
[PubMed ID: 32105049].

Wein AJ. Diagnosis and treatment of the overactive bladder. Urology.
2003;62(5 Suppl 2):20-7. [PubMed ID: 14662403].
https://doi.org/10.1016/j.urology.2003.09.008.

Sari Motlagh R, Hajebrahimi S, Sadeghi-Bazargani H, Joodi Tutunsaz
] Reliability and Validation of the International Consultation on
Incontinence Questionnaire in Over Active Bladder to Persian
Language. Low Urin Tract Symptoms. 2015;7(2):99-101. [PubMed ID:
26663689]. https://doi.org/10.1111/luts.12059.

Hakimi S, Dargahi R, Asl NM, Ranjbar M, Mohammadi M, Nikan F, et
al. Iranian Version of Overactive Bladder Symptom Scale: A
Methodological Study. Crescent ] Med Biological Sci. 2018;5(4).

Uren AD, Cotterill N, Pardoe M, Abrams P. The International
Consultation on Incontinence Questionnaires (ICIQ): An update on
status and direction. Neurourol Urodyn. 2020;39(6):1889-96.
[PubMed ID: 32573011]. https://doi.org/10.1002/nau.24437.

Drake MJ. Fundamentals of terminology in lower urinary tract
function. Neurourol Urodyn. 2018;37(S6).
https://doi.org/10.1002/nau.23768.

Montalvan V, Lee ], Bueso T, De Toledo ], Rivas K. Neurological
manifestations of COVID-19 and other coronavirus infections: A


https://ethics.research.ac.ir/ProposalCertificateEn.php?id=228044
http://www.ncbi.nlm.nih.gov/pubmed/36503702
https://www.ncbi.nlm.nih.gov/pmc/PMC9947039
https://doi.org/10.1017/dmp.2022.281
http://www.ncbi.nlm.nih.gov/pubmed/35126577
https://www.ncbi.nlm.nih.gov/pmc/PMC8765513
https://doi.org/10.4103/jrms.JRMS_1088_20
http://www.ncbi.nlm.nih.gov/pubmed/34787782
https://www.ncbi.nlm.nih.gov/pmc/PMC8597545
https://doi.org/10.1007/s11255-021-03030-2
http://www.ncbi.nlm.nih.gov/pubmed/30681183
https://doi.org/10.1002/nau.23897
http://www.ncbi.nlm.nih.gov/pubmed/35036381
https://www.ncbi.nlm.nih.gov/pmc/PMC8713496
https://doi.org/10.4103/jispcd.JISPCD_221_21
http://www.ncbi.nlm.nih.gov/pubmed/32325026
https://www.ncbi.nlm.nih.gov/pmc/PMC7172722
https://doi.org/10.1016/S0140-6736(20)30937-5
https://doi.org/10.1016/S0140-6736(20)30937-5
http://www.ncbi.nlm.nih.gov/pubmed/32475747
https://www.ncbi.nlm.nih.gov/pmc/PMC7236674
https://doi.org/10.1016/j.eururo.2020.05.013
http://www.ncbi.nlm.nih.gov/pubmed/33206133
https://doi.org/10.1001/jama.2020.22717
http://www.ncbi.nlm.nih.gov/pubmed/32105049
http://www.ncbi.nlm.nih.gov/pubmed/14662403
https://doi.org/10.1016/j.urology.2003.09.008
http://www.ncbi.nlm.nih.gov/pubmed/26663689
https://doi.org/10.1111/luts.12059
http://www.ncbi.nlm.nih.gov/pubmed/32573011
https://doi.org/10.1002/nau.24437
https://doi.org/10.1002/nau.23768

Shokouhi N et al.

17.

18.

19.

systematic review. Clin Neurol Neurosurg. 2020;194:105921. [PubMed
ID:  32422545]. [PubMed Central ID: PMC7227498].
https://doi.org[10.1016/j.clineuro.2020.105921.

Nepal G, Rehrig JH, Shrestha GS, Shing YK, Yadav JK, Ojha R, et al.
Neurological manifestations of COVID-19: a systematic review. Crit
Care. 2020;24(1):421. [PubMed ID: 32660520]. [PubMed Central ID:
PMC7356133]. https://doi.org[10.1186/s13054-020-03121-z.

Breyer BN, Van den Eeden SK, Horberg MA, Eisenberg ML, Deng DY,
Smith JF, et al. HIV status is an independent risk factor for reporting
lower urinary tract symptoms. J Urol. 2011;185(5):1710-5. [PubMed ID:
21420120]. [PubMed Central ID: PMC3565615].
https://doi.org[10.1016/j.juro.2010.12.043.

Carneiro Neto JA, Vitor de Oliveira CJ, Ferraz SN, Guerra M, Oliveira
LA, Passos L, et al. Bladder dysfunction in human T cell lymphotropic
virus infection: A prospective cohort study. PLoS Negl Trop Dis.
2022;16(1). €0009772. [PubMed ID: 35030169]. [PubMed Central ID:
PMC8846512]. https://doi.org/10.1371/journal.pntd.0009772.

20.

21.

22.

23.

Daryanto B, Janardhana A, Purnomo AF. The Effect of Covid-19
Severity on Lower Urinary Tract Symptoms Manifestations. Med Arch.
2022;76(2):127-30. [PubMed ID: 35774040]. [PubMed Central ID:
PMC9233460]. https://doi.org/10.5455/medarh.2022.76.127-130.

Shokouhi N, Saedi N, Mohseni M, Feizabad E, Saeedi S, Miri Ashtiani E.
Sleep Quality and Fatigue in Women with Overactive Bladder: A Case-
Control Study. Shiraz E-Med J. 2021;22(11).
https://doi.org/10.5812/semj.112902.

Ling Y, Xu SB, Lin YX, Tian D, Zhu ZQ, Dai FH, et al. Persistence and
clearance of viral RNA in 2019 novel coronavirus disease
rehabilitation patients. Chin Med | (Engl). 2020;133(9):1039-43.
[PubMed ID: 32118639]. [PubMed Central ID: PMC7147278].
https://doi.org/10.1097/CM9.0000000000000774.

Kim YI, Kim SG, Kim SM, Kim EH, Park SJ, Yu KM, et al. Infection and
Rapid Transmission of SARS-CoV-2 in Ferrets. Cell Host Microbe.
2020;27(5):704-709 e2. [PubMed ID: 32259477]. [PubMed Central ID:
PMC7144857]. https://doi.org/10.1016/j.chom.2020.03.023.

Nephro-Urol Mon. 2024; 16(1): e141210.


http://www.ncbi.nlm.nih.gov/pubmed/32422545
https://www.ncbi.nlm.nih.gov/pmc/PMC7227498
https://doi.org/10.1016/j.clineuro.2020.105921
http://www.ncbi.nlm.nih.gov/pubmed/32660520
https://www.ncbi.nlm.nih.gov/pmc/PMC7356133
https://doi.org/10.1186/s13054-020-03121-z
http://www.ncbi.nlm.nih.gov/pubmed/21420120
https://www.ncbi.nlm.nih.gov/pmc/PMC3565615
https://doi.org/10.1016/j.juro.2010.12.043
http://www.ncbi.nlm.nih.gov/pubmed/35030169
https://www.ncbi.nlm.nih.gov/pmc/PMC8846512
https://doi.org/10.1371/journal.pntd.0009772
http://www.ncbi.nlm.nih.gov/pubmed/35774040
https://www.ncbi.nlm.nih.gov/pmc/PMC9233460
https://doi.org/10.5455/medarh.2022.76.127-130
https://doi.org/10.5812/semj.112902
http://www.ncbi.nlm.nih.gov/pubmed/32118639
https://www.ncbi.nlm.nih.gov/pmc/PMC7147278
https://doi.org/10.1097/CM9.0000000000000774
http://www.ncbi.nlm.nih.gov/pubmed/32259477
https://www.ncbi.nlm.nih.gov/pmc/PMC7144857
https://doi.org/10.1016/j.chom.2020.03.023

