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Abstract

Covid-19 pandemic is the newest and biggest global health threat worldwide. Medical and
surgical priorities were changed dramatically at the time of this pandemic. Postponement for
all outpatient and elective activities to save facilities and resources for urgent cases and
Covid-19 patients was adopted by most of hospitals in the affected countries. Over the
coming weeks healthcare workers including urologists will be facing increasingly difficult
challenges and consequently they should adopt sufficient protection strategies to guard
against infection when dealing with COVID-19 patients. In this review we discussed the
impact of Covid-19 on global health, urinary tract and uro-oncologic surgeries . Additionally,
we reviewed some of the available recommendations reported on oncological surgeries

practice during this pandemic.
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Introduction

By the end of December 2019, a pneumonia of unknown etiology was reported in the city of
Wuhan (Hubei province, China), probably related to Huanan seafood market (1). By the 1% of
January 2020, the Chinese authorities closed the Huanan market and applied strict
epidemiological investigations that ruled out the Severe Acute Respiratory Syndrome
(SARS), the Middle East Respiratory Syndrome (MERS), influenza and avian influenza. On
the 7" of January, the Chinese scientists were able to isolate and perform genome sequencing
of the 2019 novel Coronavirus (2019-nCQOV), that was provided to the World Health
Organization (WHO) by the 12™ of January 2020 (2). Within few days, other Asian countries
(Thailand, Japan, and The Republic of Korea) reported the first cases of 2019-nCOV outside
China; however, all the reported cases were exported from Wuhan city in China (3). Later on,
the WHO named the causative virus as Severe Acute Respiratory Syndrome Coronavirus 2
(SARS-COV-2) and the resulting pneumonia as Coronavirus Disease 2019 (COVID-19) (4).
On the 11™ of March 2020, WHO reported that the number of confirmed cases outside China
was 13-folds higher (37,364 patients) and the affected countries has increased by 3-folds (113
countries) over a period of 2-weeks, thus, they declared COVID-19 as a pandemic (5). As of
the 25" of March 2020, the global number of COVID-19 patients has dramatically increased
up to 414,179 patients with 18,440 COVID-19 related deaths (6). The Coronavirus disease
2019 (COVID-19) is arguably the greatest challenge facing the healthcare systems all over
the world in the modern era. In these settings, several urological journals advocated special
blogs (i.e. the BJU International) or webpages (i.e. COVID-19 resources webpage of the
European Urology) to provide up to date information to the urologists about the COVID-19
(7,8).

What is SARS-COV-2?

The coronavirus family (known as Coronaviridae and belongs to the order Nidovirales)
consists of approximately 42 viruses (9). The coronaviruses are enveloped, positive-sense and
single stranded RNA viruses that are characterized by their great diversity. They can be
subdivided into four different classes: alpha-coronavirus, beta-coronavirus, gamma-
coronavirus, and delta-coronavirus (10). Generally, most of the coronaviruses infect different
animal species; however, some of them are capable of infecting humans (mainly alpha- &
beta- coronaviruses) causing mild respiratory symptoms (COV-OC43, COV-229E, COV-
NL63, and COV-HKU1) accounting for 10-30% of the upper respiratory tract infections in
adult patients (4,11). In 2002, the SARS-COV (a novel corona virus at that time) was

responsible for the first major pandemic in the new millennium, affecting more than 8000
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persons all over the world with a mortality rate of approximately 10% (12). Later in 2012, a
novel coronavirus (known as MERS-CQOV) caused an outbreak of severe respiratory disease
starting in Kingdom of Saudi Arabia with a subsequent spread to different parts of the world
affecting more than 800 patients with a mortality rate of 35% (4). The SARS and MERS
epidemics resulted in an increased interest in the coronavirus research (13).

SARS-COV-2 is novel virus (the third zoonotic coronavirus to infect human populations over
the past 20 years) that belongs to the beta-coronaviruses and it is thought to have originated
in bats as a result of the similarity between its genomic sequence and that of the bat
coronavirus (HKU9-1); however, the intermediate host between the bats and human is yet to
be identified (4). SARS-COV-2 is highly contagious with three main routes for transmission
including human-to-human contact, aerosol transmission, and transmission by touch. The
virus-containing respiratory droplets of infected personnel resulting from coughing or
sneezing are considered the main source of infection as they are propelled for approximately
one meter and then they can be deposited on the oral, nasal or ocular mucous membranes of a
nearby person (14). Furthermore, hidden transmission can occur from asymptomatic patients
(with or without normal chest computed tomography) (15). The incubation period for the
SARS-COV-2 ranges from 2-14 days (16).

Based on the Chinese experience, approximately 80% of patients will suffer from mild to
moderate disease, 13.8% and 6.1% will experience severe symptoms and life-threatening
respiratory failure, septic shock, or multiple organ failure (17). Noteworthy, the numbers in
the Italian experience was different with 24.9% and 5.0% of the patients suffering from
severe symptoms and life-threatening conditions, respectively (18). Furthermore, the fatality
rates in Italy was much higher than in China (7.2% versus 3.8%) (17,18). The COVID-19
patient usually presents with fever (98.6%), fatigue (69.6%), dry cough (59.4%), myalgia
(34.8%), dyspnea (31.2%), and diarrhea and nausea (10.1%) (19).

Global impact

Several authorities and healthcare systems have taken unprecedented measures to contain the
spread of SARS-COV-2 and to face the expected surge of COVID-19 patients (20-22).
Primarily, some countries started a non-invasive temperature/symptoms screening for
travelers coming from China and/or endemic areas (23). Subsequently, these measures were
escalated to include extreme quarantine with closure of large cities, banning international
travel, restraining citizens to their homes and school shutdowns, with some countries
declaring a state of national emergency (14,17,24). Furthermore, several mass gathering

events were cancelled or postponed either religious, sporting, musical or even medical
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conferences (including the European Association of Urology, the American Society of
Clinical Oncology and the American Association of Urology annual meetings) (22,25). More
strict healthcare measures were also adopted like the suspension of all non-urgent elective
surgeries (20,26), and the limitation of inpatient and outpatient services to critically ill
patients while increasing the critical care capacity (7,21,26). Besides, some governments
have increased the financial supplies to support the healthcare systems (27), and increased
their reserves of personal protective equipment (28). Despite most of the healthcare systems
aimed at improving their performance while maximizing their capacities, there is an
increasing pressure on medical and paramedical personnel. This pressure may result from the
health workers burnout related to the massive increase in the number of patients beyond the
capacity of healthcare systems and the increased risk of infection among the medical
workforce (29). The major concern facing most of the governments and healthcare systems is
the absence of any reliable expectations for the duration of the current emergency and its
economic, social, and medical sequalae (30). Furthermore, The current pandemic has also
jeopardized the clinical researches as several ongoing clinical trials are facing obstacles,
which may impact their final outcomes (31).

Effect on urinary tract

SARS-COV-2 have a specific spike protein 3-D structure that is characterized by its strong
binding affinity to the angiotensin-converting enzyme 2 (ACE2) receptors. In this setting, the
human cells that express ACE2 may act as a target cells for the SARS-COV-2 (32). Zou X et
al (33), used a threshold of 1% ACE2-positive cells (based on the ACE2 expression in type 1l
alveolar cells in the lung in eight individuals) to determine organs at high risk for viral
invasion reporting that the heart, ileum, esophagus, urinary bladder (ACE2-positive cells in
bladder urothelium 2.4%) and the kidneys (ACE2 positive cells at the proximal convoluted
tubules is 4%) may be at high risk for viral invasion. This may explain the acute kidney
injuries occurring in 0.1-29% of the patients with COVID-19. Furthermore, the acute kidney
disease in COVID-19 patients may be explained by the sepsis or septic shock resulting in
cytokines storm syndrome or by the immune-mediated kidney damage (34,35). Noteworthy,
COVID-19 patients with acute kidney injury show high mortality rates (60-90%) (35).
Interestingly, Ling Y et al (36), demonstrated in their study of 66 patients who had recovered
from COVID-19 that the viral RNA was identified in the urine samples of 6.9% of the
patients. Furthermore, they reported that the urine samples remained positive even after the
throat swap turned to negative. On the contrary, Wang W et al (37), reported that SARS-

COV-2 was not found in the urine specimens among their included patients.
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Impact on urologic surgeries

Residency training & undergraduate students

Chan MC et al (21), discussed the impact of COVID-19 pandemic on the residency training
programs and undergraduate education based on their experience in Singapore reporting that
this pandemic resulted in freezing of all interhospital staff movement with residents having
training in other hospitals staying there indefinitely. Furthermore, all undergraduate clinical
rounds were cancelled and all the teaching activities (for residents and undergraduates) were
switched to the online platforms (21). Similarly, medical training programs in the United
Kingdom are entitled to be cancelled or disrupted in response to the COVID-19 pandemic;
however, efforts are ongoing to ensure that these actions will not compromise the long-term
needs of medical trainees (38). Similarly, we would like to raise the concern that the current
pandemic with the suspension of all non-urgent elective surgeries, the delay of all residency
examinations, and the cessation of the undergraduate clinical rounds will potentially have its
stressful impact on residents and undergraduate students.

Kidney Transplantation

End-stage kidney disease patients (especially uraemic patients on dialysis) are at higher risk
for development of infectious disease compared to general population as a result of their
intrinsic fragility caused by their defective immune system (39,40). Despite the absence of
any evidence of COVID-19 transmission by organ donation (41), it cannot be neglected as
the virus has been isolated from the blood in approximately 15% of patients (42). In these
settings, the Italian Transplant Authority released the donor management guidelines
recommending nasopharyngeal swab or bronchoalveolar lavage for identifying donors with
COVID-19 in highly epidemic regions with exclusion of COVID-19 positive donors (43).
Similarly, the Transplantation Society recommended testing for SARS-COV-2 in donors
suspected for COVID-19 in endemic areas or those with history of travel to an endemic area.
Furthermore, they stated that more elective transplant patients can be deferred in an area with
widespread disease (44). On the same hand, the US Food & Drug Administration
recommended that the donor’s travel history to endemic areas, previous contact with COVID-
19 patients, and confirmed or suspicious COVID-19 within 28 days prior to the organ
donation, should be considered (45). However, the shortage in testing Kkits and the burnout of
laboratory resources in endemic areas is a major point to consider (42).

Special care should be advocated to solid organ transplant recipients as they usually under
chronic immunosuppression, which render them at a higher risk of COVID-19. To the best of

our knowledge there are only few case reports of COVID-19 in renal transplant recipients
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(46-48). In one of the two reports, a 50-years old man with history of renal transplantation in
2016, presented initially with malaise, fever, and vomiting with rare gastrointestinal
symptoms. Later on, the patient developed productive cough without dyspnea and left
conjunctivitis. The authors highlighted the concern that immunocompromised patients may
have atypical presentation for COVID-19 (46). In the other report, the patient presented with
typical COVID-19 symptoms and was treated initially by cessation of immunosuppressant
therapy, followed by reduced immunosuppressants use. The authors reported that the patient
successfully recovered (47). On the contrary, Yan Tianzhong et al (48), observed the
successful recovery of a COVID-19 renal transplant recipient without reduction of the
immunosuppressive therapy. Moreover, two bigger case series of COVID-19 in renal
transplant recipients were reported by Zhang H et al (49) (n=5) and Zhu L et al (50) (n=10).
On the other hand, the safety of the transplantation team is another concern, as they are
exposed to the transplant recipient who may potentially harbor higher viral loads than normal
individuals (42), thus the transplantation team must be cautious in areas with wide spread
community diffusion of the SARS-COV-2. In this setting, the Organ Procurement and
Transplantation Network in the United States suggested following the CDC
recommendations when evaluating a patient with suspicious of COVID-19 (mask the patient,
place the patient in an isolation room, medical personnel must take airborne and contact
precautions when contacting the patient, and informing the local authorities about the case)
(51).

Oncology

Cancer patients are characterized by their higher susceptibility to infectious disease compared
to general population with 3.5 folds increased risk of COVID-19 related serious events (39%
versus 8%, p=0.0008) in the form of intensive care admission, requirement for mechanical
ventilation , or death due to their immunocompromised state related to the nature of their
malignancy and the anti-cancer management (chemotherapy, radiotherapy, or surgery)
(52,53). Based on the Chinese experience, it is recommended to delay all elective cancer
surgeries or adjuvant chemotherapy in patients with stable cancer, increase the protective
measures for cancer patients or cancer survivors, and a comprehensive surveillance and/or
treatment is advised in cancer patients with COVID-19 (52). On the contrary, Wang H et al
(54), reported that the major risk factor for cancer patients during the COVID-19 pandemic is
the inability to receive sufficient medical support, while, the worse outcomes among this
group of patients is probably related to the significantly higher age of cancer patients

compared to non-cancer patients (in the sample reported by Liang (52)). Similarly, Xia Y et
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al (55) reported that the findings of Liang (52) are not generalizable due to the small sample
size (n=18), the heterogeneity on the type of cancers great difference in the course of cancers
(range 0-16 years), and the different treatment strategies.

Cancer care is an integral part of the daily urologic practice with prostate cancer, urinary
bladder cancer, and renal cancer accounting for 7.1%, 3.0%, and 2.2% of all cancers,
respectively (56). However, the uncareful delay of onco-urologic surgeries may have an
impact on the short-term progression and/or mortality rates (57). As a result of the limited
availability of ventilators and anesthesiologists, and the suspension of all elective surgeries
Ficarra V et al (30), divided the urological cancer surgeries into four categories; 1) non-
deferrable cancer surgeries include all the procedures whose delay may negatively affect the
oncological or functional outcomes like patients with bladder cancer (consider transurethral
resection of bladder tumor for high risk non-muscle invasive bladder cancer, any high grade
bladder cancer, or tumors more than 2cm at the time of diagnosis, while radical cystectomy
and urinary diversion should be considered for muscle-invasive bladder cancer or refractory
carcinoma in situ), testicular cancer (radical orchiectomy), clinical T,.4 renal cancers (radical
nephrectomy), high grade upper tract urothelial carcinoma (radical nephroureterectomy), high
risk or locally advanced prostatic carcinoma (radical prostatectomy with pelvic lymph node
dissection), or clinical >T1G3 penile cancer (partial penectomy); 2) semi-non-deferrable
cancer surgeries should be consider in regions with limited diffusion of COVID-19 and
include the oncologic surgeries for intermediate and high risk prostatic carcinoma patients
(radical prostatectomy), low-grade and small bladder tumors (consider transurethral
resection), and renal tumors cT1b (consider partial or radical nephrectomy); 3) deferrable
cancer surgeries; and 4) replaceable cancer surgeries (all the other urologic malignancies can
be weighed as deferrable or replicable by other treatment options) (30). Similarly, Stensland
KD et al (57), reported similar recommendations for urologic oncology with two main
differences than the recommendations reported by Ficarra V et al (30); 1) they recommended
that most prostatectomies should be delayed (selected high-risk, all intermediate risk, and all
risk prostate cancer) or offered radiation therapy based on the NCCN guidelines; and 2) they
recommended adrenalectomy for adrenal tumors larger than 6 cm. On the other hand,
adjuvant and neoadjuvant therapies must only be considered if there is a proven survival
benefits (58). In the same setting, Nowroozi A et al. (59), demonstrated that limiting the
urological surgeries to just emergencies and life-threatening conditions in Iran may
potentially lead to the delay of several time-sensitive surgeries such as transurethral resection

of bladder tumor (TURBT), radical cystectomy, radical nephroureterectomy, and radical
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prostatectomy.

Unfortunately, there is scarce data about the urologic oncological practice during the
COVID-19 pandemic. Thus, we reviewed some of the available recommendations reported
for other cancers to try to formulate recommendations fitting the urologic oncology practice.
In this setting, the patient should be advised to choose the nearest medical institution that is
capable of providing the sufficient care. Moreover, strict preoperative screening for cancer
patients with suspicion of COVID-19 should be carried out. It is recommended that a
multidisciplinary team including urologists, oncologists, respiratory disease physicians,
infectious disease physicians, anesthesiologists, and infection control member should be
integrated in the management of urologic cancer patients with confirmed or suspicious
COVID-19. Furthermore, cancer patients with COVID-19 must be placed in isolation rooms
with separate medical services postoperatively, and all the disposal medical items, body
fluids must be disposed with caution. Finally, all the medical stuff integrated in the
management of those patients with COVID-19 should be fully protected against infection
(three-level protection standards) and if possible they should be isolated for 14 days post-
operatively (60-66).

Benign urologic surgeries

Most of the benign urological surgeries should be postponed till the pandemic is over
including, incontinence surgeries, benign prostatic hyperplasia surgeries, reconstructive
surgeries (urethral strictures), infertility & erectile dysfunction surgeries, and genitourinary
prolapse (30,57).

Other urologic surgeries

Ficarra V et al (30), and Stensland KD et al (57), proposed an excellent recommendations on
urologic practice during the COVID-19 pandemic. As regards the urinary tract obstruction or
infection, ureteral stents or nephrostomy tubes under local anesthesia should be considered
first but if not possible consider ureteral stents under general anesthesia. Furthermore, acute
urinary retention can be managed through the insertion of urethral or suprapubic catheter
under local anesthesia. In case of clot retention due to bladder or prostate cancer consider
cystoscopic evacuation and transurethral hemostasis of the bladder or prostate cancer to avoid
the need for blood transfusion. On the same hand, consider intervention only for pediatric
urologic emergencies including acute torsion (scrotal exploration and orchidopexy) and
genitourinary obstruction (consider Foley’s catheter or suprapubic tube). Regarding patients
with genitourinary trauma they recommended surgical exploration only in hemodynamically

unstable patients otherwise proceed with procedures that can be performed under local
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anesthesia. Finally, the authors recommended immediate intervention for patients with
refractory priapism (consider shunting), scrotal abscess or Fournier’s gangrene (consider
drainage and debridement, respectively), and infected artificial urethral sphincter or penile
prothesis (removal of the infected device) (30,57). On the other hand, Rocco B et al (67),
raised the concern that some urologists may have to deal with COVID-19 patients presenting
only with fever as they may be misinterpreted as urosepsis, thus the awareness about the
symptomatology and their prevalence is important for all medical personnel even those with
surgical backgrounds.

Special considerations

The SARS-COV-2 is a novel virus with a limited data about its ways of transmission. Despite
most of the patients were infected through the previously discussed pathways, we should not
neglect other pathways as transmission like transmission during blood transfusion (68) or
transmission during gastrointestinal endoscopic surgery (69). Based on the Chinese
experience, 3,387 healthcare workers were infected with COVID-19 with a mortality rate of
0.6% (70). In this setting, special caution is mandatory to reduce the infection among
healthcare workers caring for COVID-19 patients. Furthermore, the EAU Robotic Urology
Section (ERUS) recommended that these precautions should be adopted by the urologic
robotic surgeons (71).

Concerns on laparoscopic and robotic surgeries

Kwak HD et al (72), reported the presence of hepatitis B virus in the surgical smoke during
the laparoscopic and robotic surgeries. Similarly, Sawchuk WS et al (73) and Gloster HMJ et
al (74), demonstrated that papillomavirus was detected in the vapors resulting from laser or
electrocoagulation treatment of warts. On the same hand, Johnson GK et al (75), reported that
smoke resulting from surgical power instruments such as electrocautery is capable of
carrying HIV virus in an in vitro study. These findings raise the concerns of aerosol infection
for healthcare workers during robotic or laparoscopic surgeries. During the current pandemic,
aerosol transmission of SARS-COV-2 should not be neglected as it is capable of being viable
in aerosols for a duration of three hours (76). In this setting, it is recommended to use the
lowest allowed intra-abdominal pressure for the pneumoperitoneum during robotic or
laparoscopic surgeries to reduce the risk of aerosol infection for healthcare workers.
Furthermore, the recent SAGES guidelines recommends the use of devices that are capable of
filtering the aerosolized particles from the carbon dioxide produced during laparoscopic
surgeries; however, these guidelines were updated to ensure that currently there is no

evidence for the aerosol presence of SARS-COV-2 in the surgical smoke of laparoscopic
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surgeries but the guidelines were based on the assumptions that this novel virus may share the
properties of other detected viruses (Hepatitis B, papilloma virus, or HIV) (77). Furthermore,
Zheng et al (78), recommended using lower power setting of the electrocautery as the
ultrasonic scalpels or electrical devices may produce large amount of surgical smoke.
Additionally, adequate and complete desufflation of the pneumoperitoneum may reduce the
risk of infection. Noteworthy, all the console surgeon should wear goggles or sealed visor
mask with careful sterilization of the head support of the console between cases (71). Finally,
the ERUS guidelines suggested that the robotic surgical procedure should be performed by an
experienced robotic surgeon in order to minimize the utilization of medical resources (71).
Bowel segment utilization
Although fecal-oral transmission of the SARS-COV-2 was not reported in the literature, it is
theoretically possible, where the virus was isolated and even persisted in feces after throat
swaps turned negative (36). In this setting, it is recommended to keep the bowel handling to
minimum (71).
Endoscopic procedure
Only one report in the literature demonstrated the presence of SARS-COV-2 in the urine
specimen of 6.9% of patients (36), and there is no available evidence on urine transmission. It
is recommended that endoscopic procedures and urethral catheterization should be performed
with caution and the surgeons should be completely protected against infection if the patient
have a suspicious or confirmed COVID-19 (71).
Conclusion
COVID-19 pandemic is the biggest challenge facing healthcare systems worldwide. In the
urological fields, all elective surgeries should be deferred in regions with high caseload as a
result of the limited availability of ventilators, manpower, and hospital beds, while, surgical
intervention should be considered for urologic emergencies like high grade malignancies and
unstable trauma patients. All healthcare workers including urologists should adopt sufficient
protection strategies to guard against infection when dealing with COVID-19 patients. The
current recommendations are based on the limited data available in the literature and is
subject to changes.
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