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Introduction: The novel coronavirus disease 2019 
(COVID-19), pandemic has afflicted > 3.3 million people 
around the world since December 2019.  Though, more 
than 1000 publications have appeared in scientific journals 
addressing a plethora of questions, there is a considerable 
hiatus in understanding of the behavior and natural history 
of the virus and its impact on urology.  Also, a modified 
approach is the need of hour in taking care of patients 
as urologists should safeguard their teams, families, and 
patients. 
Material and methods:  The authors have used guidelines 
from USA, Canada, UK, Europe and India for making 
recommendations to help urologist define their own policies 
that may have to be fine-tuned on the basis of continued 
and evolving challenges they would encounter and the local 
resources at their disposal. 

Results:  COVID-19 do effect genitourinary system from 
kidney to testis.  The authors provide scientific basis to 
urologists to help identify patients by remote consultation 
who are likely to be harmed by coming to the hospital, and 
not to miss those who need hospitalization for diagnostic 
or therapeutic interventions.  There is uncompromised 
need of specific precautions during surgery to safe guard 
the surgeon and his team along with the patient. 
Conclusions:  Urological operations during COVID-19 
pandemic should be limited to emergency cases during the 
acute phase with an exit strategy planned in a staggered 
manner, based on the scientific risk stratification.  
Telemedicine (e-clinics or virtual clinics) would help 
achieve the goal of risk stratification.
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Introduction

By April 28, 2020, > 4 million patients around the globe 
have been infected by SRS-CoV-2, and of these, > 276,000 
have died.1  This pandemic originated in Wuhan, China 
in December 2019 as pneumonia of unknown etiology.  
World Health Organization declared, SARS-Cov-2 
infection as a pandemic on March 11, 2020.2  This virus 
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exploits ACE-2 which is distributed in the lungs, upper 
respiratory tract, ileum, heart, kidney, and urinary 
bladder.3   Urology patients, at higher risk, are: (a) 
immunosuppressed due to medications following 
kidney transplantation, and (b) those with blunted 
immune-competence due to malignancy or as a result of 
chemotherapy.4  In China, 4.4% of the total deaths were 
reported to happen in healthcare workers.5  The authors  
aim to define the recommendations based on COVID-19 
guidelines from USA, Canada, UK, Europe and India, 
so that urologists can understand the scientific basis 
to fine-tune their approach to utilize their resources, 
already limited by the pandemic,  to face a challenge 
that is evolving all the time. 
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SARS-CoV-2 and Covid-19
SARS-CoV-2 is  a single-stranded RNA virus, belonging 
to the coronavirus family comprising of 42 viruses.6  
These viruses infect humans, livestock, birds, bats, and 
other wild animals.  Two of these have been responsible 
for zoonotic pandemics known as severe respiratory 
syndrome (SARS) and the Middle East respiratory 
syndrome (MERS) in 2003 and 2012, respectively.7  
SARS-CoV-2 phylogenetically shares 75% and 50% 
identity with SARS-CoV and MERS, respectively.6 

In the earlier stages, as reported from Wuhan, the 
incubation period is 5.2 days.8  The human-human 
transmission happens through droplet inhalation 
following coughing and sneezing, touching fomites, and 
inhaling aerosol.  The overall case fatality rate reported 
in China, was 2.3%.  However, higher mortality was 
reported in patients with comorbidities: 6% in patients 
with hypertension, 7.3% in diabetes mellitus, 10.5% in 

Figure 1. Pathogenesis of SARS-CoV-2.

cardiovascular disease, and 10.2% in patients aged  ≥ 70 
years.9  The median time from the onset of symptoms 
to death was 11.5 day in patients aged ≥ 70 years and 
20 days in younger patients.  In Italy, the rate of critical 
illness requiring admission is 16% of hospitalized 
patients, which is higher than in China.10  The median 
age was 59 years with a male preponderance (73%).11 

Pathogenesis
The SARS-CoV2 virus exploits ACE-2 as the receptor 
and uses cellular transmembrane protease, serine 2 
(TMPRSS2) to enter the target cells.12  The spike protein 
on the viral surface binds to ACE-2 with 10-20 times the 
affinity of SARS-CoV-1.13  This higher ACE-2 affinity 
may explain the higher predisposition for human-
human transmission.  Cell entry of SARS-CoV-2 is 
facilitated by endosomal cysteine protease cathepsins.14  
The SARS-CoV-2 infects ciliated cells leading to acute 

respiratory distress syndrome, that 
is potentially lethal.  Its entry to 
the target cell is a tightly regulated 
multi-step process beginning with 
the binding to ACE2.  TRMPSS2 is 
essential for spike protein priming, 
Figure 1.15 

Acute kidney injury (AKI)
ACE-2 levels in the kidney are 
nearly 100-fold higher than the 
lungs.  AKI is reported in 5.1% of  
COVID-19 patients that increased 
to > 40% in hospitalized patients 
in Wuhan developed AKI in 
whom it was associated with 
higher mortality.6  The etiology 
of AKI is multifactorial (a) 
cytopathic impact as evident 
by the finding of coronavirus 
fragments in the blood and urine 
of patients affected by  SARS-1  
virus in year 2003;6 (b) the 
deposition of immune complexes 
of viral antigen-host antibody; (c) 
virus-triggered cytokine-storm  
resulting in hypoxia, shock, 
and rhabdomyolysis.16  Novel 
biomarkers of acute tubular 
stress such as tissue inhibitor of 
metalloproteinase 2 (TIMP-2) and 
insulin-like growth factor binding 
protein 7 (IGFBP7) by Nephro 
Check Test have been used for risk 
prediction.17 
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COVID-19 and reproductive system

The expression of ACE-2 has been identified in 
spermatogonia and Leydig cells of human testis in the 
patients who died due to COVID-19.18  ACE-2 positive 
spermatogonia express a high number of genes 
associated with viral reproduction and transmission 
when compared to ACE-2 negative spermatogonia.18  
Acute orchitis can be caused by  several  members 
of the coronavirus family, including SARS-CoV-2.19   
Walter et al stated coronavirus (SARS-CoV-2) could 
be transmitted by semen.20  The Society for Assisted 
Reproductive Technology, 2020 and the Centers 
for Disease Control and Prevention (CDC) issued 
warnings to avoid fertility programs involving males 
during the pandemic.21,22  In Italy, a 2-week delay 
for sperm donation is advised for those who are at 
risk of contracting the SARS-COV-2 infection.23  This 
advice needs to be viewed in light of the observation 
that none of the 34 patients (19% of them had acute 
orchitis) had evidence of COVID-19 virus in semen 
specimen taken at a median of 31 days of diagnosis.24  
The reproductive functions should be followed and 
evaluated in recovered COVID-2019 male patients for 
acute and chronic effects.

Androgens and COVID-19

COVID-19 is less common and severe in children.  
Eighty-two percent of 1591 patients were males as 
per Italian data of COVID-19 pandemic,10 and higher 
androgens levels could be a possible explanation.25  
Goren et al observed a high frequency of male pattern 
hair loss among COVID-19 patients, suggesting that 
androgen expression may be a clue to COVID-19 
severity.26

There are two possible mechanisms by which 
androgen can affect the course of COVID-19.  Firstly, 
the regulation of TMPRSS-2, required for SARS-CoV-2 
entry into target cells, depends on androgen receptor 
activity.27-29  Secondly, androgen effect on immune 
system is suppressive, thus, resulting in more severe 
clinical course in males.  TMPRSS2 is expressed on the 
prostate epithelium, and its expression is increased in 
prostate cancer tissue as compared with non-cancerous 
prostate tissue.27  TMPRSS2 plays a crucial role in viral 
spread within the airway of murine models infected 
by SARS-CoV and MERS-CoV and in the resulting 
immunopathology.

In murine models infected by SARS virus  and 
MERS virus, TMPRSS2 is reported to  have a 
key role in virus  dissemination  of and resultant 
immunopathology.30

Urological surgery in COVID-19 era

During the pandemic, for the sake of safety of everyone,  
it is prudent to consider every urology patient as if 
he (or she) is infected by COVID-19.  The following 
recommendations are worth highlighting.

Protective measures for the surgical team and 
first-line responders 
The document issued by the Government of Canada 
comprehensively stipulates covering measures to be 
implemented by engineering teams, administrative 
staff and heath care workers.31  Explicit guidelines 
have been circulated by the Royal College of 
Surgeons of England that recommend using NCEPOD 
classification of immediate, urgent, and expedited 
after discussing the real risk of proceeding and 
versus  the expected risk of delaying a procedure.32   
The guidelines by the Government of Canada and 
those by the Royal College of Surgeons describe 
the steps that need to be implemented: (a) when 
an aerosol generating procedure is undertaken, 
and (b) when caring within 2 meter distance of 
COVID-19 patients and performing non-aerosol 
generating clinical procedures to save from  viral 
transmission through  fomites and fine droplets. 31,32   
All the theatre staff and surgical team must be trained 
and supervised to  use personal protective equipment 
(PPE).  PPE consists of a face-fitting mask with filter, 
visor, water-proof plastic film underneath a gown 
impervious to fluids, and a long second layer of 
sterile gloves over the usual surgical gloves.  The 
aerosol formation can happen during these phases: 
(a) endotracheal intubation, (b) operative surgery, (c) 
after the operation when disposing of the PPE, and 
(d) after leaving the OR. 

By mid-April 2020, all the elective operations have 
been postponed all over the UK.32  The guidelines by 
American College of Surgeons stress the need to use 
N95 respirators or respirators during any procedure 
that generates aerosol.33  The guidelines from India 
as defined by the collaboration of three societies 
(Association of Minimal Access Surgeons of India, 
Indian Association of Gastrointestinal Endo Surgeons 
and Society of Endoscopic and Laparoscopic Surgeons 
of India) emphasize the need to stratify surgical 
patients on the basis of urgency, stress the need for 
multi-disciplinary approach and describe national 
guidelines to contain the transmission of COVID-19 
in hospital setting.34  

Hepatitis B virus and HIV has been identified in 
surgical smoke during laparoscopic surgery, and the  
presence of papillomavirus has been reported in the 



© The Canadian Journal of Urology™; 27(3); June 202010208

Urological implications of SARS CoV-19

vapors during laser treatment of warts,35-37  Similarly, 
there is a risk of aerosol transmission of SARS-COV-2 
during laparoscopy.38,39  Therefore, these cases should 
be managed in a dedicated operation room (OR) 
with a negative pressure environment and separate 
access.  The anesthetic machine must only be used for 
COVID-19 cases.  If a dedicated OR is not available, 
all the postoperative cleaning protocols should be 
adhered to.  The number of personnel in OR should be 
kept to a bare minimum.  It is worth emphasizing that 
all the training programs should be suspended during  
pandemic, and the operative procedures should be 
performed by an experienced surgeon to minimize 
the utilization of medical resources.

The authors recommend using lowest intra-
abdominal pressure for pneumo-insufflation to 

is postponed for > 6 weeks it will lead to disease 
progression, metastasis, loss of organ function or 
deaths; (c) Intermediate priority: clinical harm is 
possible if a procedure  is  postponed  for 3-4  months 
but unlikely; (d) Low priority: these patients are 
unlikely to come to harm if a procedure is postponed 
for 6 months.  Figure 2 shows an algorithm for a 
urology team to ensure the safety of patients, surgeons 
and the staff.  Leia et al in their retrospective cohort 
study of 34 patients, who were unintentionally 
scheduled for  elective operation  during incubation 
period of confirmed COVID-19, reported that 44% of 
them needed ICU care and a mortality rate of 20.5%.42  
All 34 patients developed COVID-19 pneumonia 
shortly after surgery with abnormal findings on chest 
tomography.42

Figure 2. An  algorithm for triage of urology patients during COVID-19 
as adopted from the  guidelines issues by American College of Surgeons, 
Canadian Government, Inter-Society Collaboration in India, Royal 
College of Surgeons of England, and European Urologists’ Guidelines. 

minimize leak of smoke or vapors.  
Power setting of electrocautery, 
ultrasonic scalpels, or electrothermal 
devices so that smoke or vapor 
formation is kept to minimum.  
Appropriate port size and minimum 
change of instruments would prevent 
leakage.  Filters and a vacuum suction 
unit should be used for  smoke 
evacuation.  Gas evacuation at the 
end of operation should be achieved 
though desufflation on insufflator.  
The specimen be retrieved after all 
CO2  gas is evacuated.  Laparoscopic 
suture closure device should be 
avoided, and fascia should be closed 
after desufflation.  Hand-assisted 
surgery can lead to significant 
leakage of CO2 and smoke, thus 
should be avoided.  During robotic 
surgery the console surgeon should 
wear goggles or sealed visor mask.40

Guidelines for the management 
of specific urological conditions

Risk stratification according to the 
nature of disease presentation and 
available resources 
It is worth alluding to the European 
Guidelines that suggest dividing 
the patients into 4 groups: 41  (a) 
Emergency: is a life threatening 
situation presenting through an 
accident and emergency department; 
(b) High priority: if a definitive 
procedure is very likely if a procedure 
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Urolithiasis
The patients with urolithiasis can be deferred unless 
presenting as an emergency.  Fifteen percent of patients 
with urosepsis require ICU admission, with a mortality 
rate as high as 8%-10%.43 An obstructed kidney or ureter 
should be decompressed by ureteric stenting.44  Bedside 
ultrasound-guided percutaneous nephrostomy might 
be considered if necessary.44  All the urinary diversion 
or stone related procedures should be done either under 
spinal or local anesthesia during this pandemic.  General 
anesthesia with or without endotracheal intubation 
generates aerosol that has a high potential for spread 
of virus.  Ureteric stenting with an external string is 
preferred as it can be removed on an outpatient basis.44  
An individualized pre-emptive one-time surgical (or 
interventional) approach is safer during pandemic 
rather than a medical option that may require admission 
in emergency.  A ureteric stent can be left indwelling 
for 3-6 months though may get infected or blocked.45  
Standard sterilization procedures should be followed 
for usage of endourology instruments to avoid cross-
contamination as this virus has been demonstrated in 
urine samples.46

Bladder outflow obstruction 
A surgical treatment for benign prostatic hypertrophy 
(BPH) be deferred unless there is emergency e.g., 
prostatic abscess or massive haemorrhage.47  Medical 
management should be preferred for BPH patients.  
Patients having acute retention of urine or chronic 
retention of urine should have a urethral catheter or 
suprapubic cystotomy.48  Urethral stricture dilation and 
supra-pubic tube placement would have to stratified 
into either intermediate or low priority as per approach 
shown in Figure 2.  Definitive surgery for bladder 
outflow obstruction would be placed in low priority. 

Urogenital cancers 
Renal cancer, urinary bladder cancer, and prostate 
cancer account for 2.2%, 3.0%, and 7.1%, of all cancers, 
respectively.49  Cancer patients have 3.5-fold increase 
in the risk of COVID-19 related serious events.50  Wang 
et al reported higher risk to cancer patients during  
COVID-19 pandemic because of insufficient medical 
support and older age.51  The authors recommend risk-
stratification or cancer patients.

Non-deferrable cancers:  The patients with cancer 
cannot wait for pandemic to be over.  This group  
includes: high-grade urinary bladder cancer or bladder 
tumors > 2 cm not invading into muscle, muscle-
invasive bladder cancer or refractory carcinoma-
in-situ, symptomatic renal tumours and those with 
caval involvement, high-grade upper tract urothelial 

carcinoma, high-risk or locally advanced prostatic 
carcinoma, penile cancer (that is > T1 and G3 lesion)  
adrenocortical cancer or highly suspected adrenocortical 
cancer, pheochromocytoma or paraganglioma which 
cannot be managed medically, testicular cancer, and  
post-chemotherapy retroperitoneal lymph node 
dissection.

Semi non-deferrable cancer:  Cancer in which 
surgery should be considered in regions with a limited 
spread of COVID-19 or 3 months later in the regions 
that are significantly affected by pandemic.  This 
includes intermediate disease or high-risk prostatic 
carcinoma with comorbidities, low-grade and small 
bladder tumors, renal tumor above stage T1b.

Other urological procedures: 
All benign and reconstructive urology surgery be 
deferred until COVID19 pandemic is over.  A prostate 
biopsy is the key to diagnose prostate cancer and 
should not be delayed when there is a possibility of 
high-risk disease.  A shared decision be with the patient 
to commence palliative medical therapy even without 
the biopsy if there is strong evidence of metastatic 
disease.  Prostatic biopsy shall be done with care as 
this virus has been identified in feces.52

Urological conditions that deserve urgent treatment 
are: testicular torsion, scrotal abscess, Fournier’s 
gangrene, infection of a penile prosthesis, infected 
artificial sphincter, priapism, paraphimosis, severe 
phimosis, and urological trauma.

Issues concerning kidney transplantation and 
COVID19

Advice to transplant patients and their families
The governments in USA, Canada, Europe and UK 
recommended shielding of high-risk individuals 
(including transplant recipients) for 12 weeks.53-55  

Monitoring of transplants
To minimize hospital visits, the patients are provided 
blood forms by post and given 3 months’ supply of 
medication with tablets of various denominations just 
in case a change in dosage is needed.

Acute transplantation, to do or not to do
Most renal transplant departments discontinued 
living donor transplant program in mid-March 2020.  
In Liverpool the transplant activity was limited to 
low-risk (n = 5) cadaveric renal transplants (beneficial 
HLA matching, donors younger than 30 years and 
recipients younger than 30 years) were performed 
until the end of March 2020, wherein, simulect rather 
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than campath was preferred.  All except two renal 
transplant centers have suspended their program.56  
All donors were screened for COVID-19 clinically 
and by testing.  The recipients were asked about 
COVID-19 contact and were counselled about the risks 
and benefits.  The reasons for this approach are: newly 
transplant patients are at maximum risk for 6 weeks, 
restricted availability of critical care beds, the lack of  
operating space as theatres are used to expand ITU 
facility, and to conserve PPE.  In developing nations 
like India wherein a patient and family have travelled 
to a tertiary care hospital in a major city, it would be 
unaffordable to go back because of lack of dialysis 
facility in their home town, serious financial constraints 
made much worse by many weeks of ‘lock-down’.

The risk to transplant patients
Just like any other viral illness, the transplant recipients 
are at high-risk of contracting COVID-19 and develop 
severe complications.  The natural history of COVID-19 
in transplant patients is unclear.  They are advised to 
continue all their medications  unchanged.

Local pathway for assessing a transplant recipient 
with suspected COVID-19
A transplant recipient with suspected COVID-19 
infection causing dyspnoea or high fever, is advised 
to attend hospital.  They should be using a mask 
and be placed in isolation away from other patients 
presenting with suspected COVID-19.  There should 
be a close liaison between the infectious disease (ID) 
team and the transplant team for clinical assessment 
and management in accordance with pre-defined 
local protocols. It should be a senior clinician to take 
lead in examining the patient to minimize the traffic 
of people.57

The diagnosis and treatment of allograft dysfunction 
during COVID-19 pandemic?  
For chronic allograft dysfunction the investigation 
(including biopsy) should be postponed until the 
COVID-19 epidemic is over.  Acute dysfunction might 
be due to viral illness (AKI), secondary bacterial 
infection, or due to drug interaction.  Although most 
acute rejection episodes do not present with painful 
graft or with fever, yet  if it happens it may be difficult to 
distinguish this from COVID-19 illness.  Investigations 
should include tests to identify viral (COVID-19, CMV, 
EBV, RSV, adenoviruses) or bacterial.  Renal allograft 
biopsy is performed judiciously only after ruling out 
viral or bacterial infection because it would be unwise 
to raise the level of immunosuppression in the presence 
of an active infection if there is acute rejection.

COVID-19 patients who needed ITU admission 
had lower lymphocyte count, it is difficult to ascertain 
whether that was the cause or the effect.  The presence 
of cardiovascular disease or diabetes in patients with 
COVID-19 pneumonia is associated with poorer 
outcomes.58,59  Moreover, unpublished reports indicate 
that a BMI of > 35 is a significant risk factor for ITU 
admission. 

A close cooperation between the ID team, the 
transplant team, and intensivists is crucial to avoid 
drug interactions when instituting anti-virals.  Acute 
rejection of allografts might be a consequence of using 
beta interferon.  Drug interactions of antibiotics (such 
as clarithromycin or fluconazole) with tacrolimus 
need to be kept in mind when planning treatment 
for secondary infections in COVID-19 patients.  After 
recovery for ITU, the maintenance immunosuppression 
is carefully reintroduced to prevent acute rejection.

Reduction in immunosuppression
As in any viral illnesses in a transplant recipient, one 
should discontinue anti-metabolites (mycophenolate 
mofetil or azathioprine) when on cyclosporine or 
tacrolimus based dual or triple-drug maintenance 
immunosuppression.  Zhang et al and Banerjee et al 
suggest reducing or omitting mycophenolate mofetil 
in renal transplant patients with mild COVID-19 
disease based on their case series of 5 and 7 patients, 
respectively.60,61  Although there are publications 
demonstrating the suppression of viral replication by 
tacrolimus, the beneficial effect has not been proven in 
vivo.62

Steroids should be converted to parenteral 
hydrocortisone if that patient cannot take it orally.  One 
may have to increase the steroids by a factor of 3-5 
times depending upon the severity of illness because a 
prolonged usage of steroids would blunt the pituitary-
adrenal axis.  For patients on mechanical ventilation, 
one may have to suspend all the immunosuppression 
temporarily, especially in the phase of viremia.  Therapies 
such as steroids when instituted to counter the cytokine-
storm in COVID-19 patients or giving hyperimmune 
globulin to fight viral replication by infusing plasma from 
donors who recovered from COVID-19, need to be taken 
into account when planning immunosuppression.63  We 
need to be aware that a higher steroid dosage is known 
to be associated with prolonged viral shedding.64

Planning for staffing and followup of patients
Some clinicians and nurses may need to be reallocated 
their duties in other parts of the hospital, depending 
upon their skill set.  There are staff members who 
would not be able to contribute to clinical work either 
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due to personal fitness (recovering from cancer or 
pregnancy), having to quarantine because of family 
members being COVID-19 positive, or because of 
child care issues due to closure of schools.  These 
staff members can be given responsibilities that can 
be fulfilled remotely, such as responding to letters, 
emails, or phone calls.  Telemedicine or telephonic 
calls (e-clinics or virtual clinics) would help achieve the 
‘shielding of transplant patients for 12 weeks.  Elective 
clinical activity will need to be assessed individually 
and be discussed on with the patients on the phone 
for postponement.

Conclusions

Urological operations during COVID-19 pandemic 
should be limited to those patients with high grade 
cancers, trauma, bleeding, testicular torsion, or infected 
obstructed urinary system.  Travel restrictions due to 
lock-down and the affordability of a major procedure 
in far-away city for a patient in a self-funding 
healthcare system such as in developing countries 
would need to be kept in mind when decision is being 
made to postpone until COVID-19 epidemic is over.  
All the benign urological surgery and operations for 
low-grade urological cancers should be postponed till 
the end of COVID-19 pandemic for the sake of patient 
safety and preserving the health and well-being of 
hospital staff.  The resources are very limited during 
pandemic and thus to be used in cost effective and cost 
benefit manners.  News reports have highlighted that 
limited resources during COVID-19 pandemic would 
have significant impact on patients with other diseases 
if the restrictions continue.65,66  WHO is concerned 
that the patients suffering from other diseases (with 
a specific mention of malaria) are at a risk of missed 
diagnosis and delayed treatment.67  Henceforth, there 
is dire need for defining and implementing an ‘exit 
strategy’ in a carefully orchestrated staggered manner 
that will be based on the scientific risk-stratification.  
An exit strategy would depend on some key indicators: 
reduction of transmission rate of COVID-19 virus to 
a consistent R0 value of < 1 that has been between 2 
to 3 for this virus, easy availability of reliable rapid 
testing of < 4 hours, health system well equipped with 
resources (man-power and PPE), and the identification 
of well-isolated and effectively segregated facilities 
in same hospital, and in the hospitals ear-marked for 
elective surgery.  To begin with, the surgeons managing 
urology and transplant patients would  choose low-
risk patients with minimal comorbidities for surgical 
operations so that intensive care facilities, that are 
already overwhelmed,  are not further strained. 
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