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ABSTRACT

The severe acute respiratory syndrome coronavirus 2 has emerged as an alarming disease since December 2019, claiming
the lives of thousands across the world to date. This pandemic has burdened healthcare systems all over the world due
to its heavy death toll. Researchers are actively working on effective treatment strategies, the scope of vaccination and
the production of more medical equipment to tackle this crisis. However, it is important to note that the management
of patients with malignancy also needs to be prioritized during such times. Some urological malignancies need early
diagnosis and treatment while the diagnosis and treatment of several others can be safely delayed. Hence, we searched
MEDLINE for evidence on the optimal management of urological cancers during the coronavirus disease (COVID-19)
pandemic. Studies published from December 2019 to April 2020 were included in the review. Guidelines formulated by
international and national urological societies were also included. This review aims to summarize the present evidence
on effective triage and safe management of urological cancers amid COVID-19 pandemic to ensure efficient usage of

INTRODUCTION

The coronavirus disease (COVID-19) caused by
novel coronavirus severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) is a highly contagious
disease with possible origin in the wet animal market
at Wuhan in the Hubei province of China.l' The
World Health Organisation declared COVID-19 as a
pandemic on March 11, 2020.”) Patients who are on
cancer treatment, immunosuppressive medications,
bone marrow transplantation and those with human
immunodeficiency virus infection appear to have
increased morbidity and mortality from COVID-19.5°!

Prioritizing health care is extremely important in
this desperate situation. The effect of COVID-19
on the outcome of urological cancers and vice versa
is unknown. As the medical fraternity deals with
frontline management of COVID-19, urologists can
reduce unnecessary utilization of the medical facilities
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healthcare resources during these unprecedented times.

already strained by COVID-19. This calls for effective triage
of urological services in the country. Although redistribution
of urological services is the need of the hour, there is also
an enormous concern on the effect it has on diagnosis and
treatment of cancers./) This review aims to summarize
the evidence available for safe management of urological
cancers in the COVID-19 pandemic. However, considering
the limited literature available, readers are advised to be
cautious on generalized statements in this review. Regional
and institutional protocols should be strongly adhered to in
patient management during the pandemic.

MATERIALS AND METHODS

A literature search was made in MEDLINE with search
items, including coronavirus, COVID-19, urological cancers,
kidney or renal cancers, prostate cancer, bladder cancer,
testicular cancer, and penile cancer. Studies between
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December 2019 and April 2020 were included for the review.
The recommendations for the optimal management of
urological cancers as suggested by the American Urological
Association, European Association of Urology, British
Association of Urological Surgeons, and the Cancerology
Committee of the French Association of Urology were also
referred.

SARS-COV-2 VIRUS AND COVID-19

The SARS-CoV-2 is a novel coronavirus consisting of
positive single-stranded ribonucleic acid (RNA) and four
proteins — S (spike), E (envelope), M (membrane), and N
(nucleocapsid).” The virus attaches itself to the angiotensin
converting enzyme-2 (ACE2) on the surface of pneumocytes.
This enzyme is an antioxidant which protects against lung
injury. This protective effect is impaired in diabetic patients.
On the other hand, this enzyme is overexpressed in patients
on ACE inhibitors and angiotensin receptor blockers, making
these two groups of patients more vulnerable to the effects
of the virus.®® Bats are thought to be reservoirs of the novel
coronavirus, and recently, pangolins have been identified
as the intermediate hosts.”) Treatment of the disease is
predominantly supportive; however, remdesevir, favipiravir,
arbidol, chloroquine, and azithromycin have shown benefit
in nonrandomized prospective and retrospective studies.
Further trials are underway to test their safety and efficacy
in COVID-19.110-131

CANCER CARE IN COVID-19 PANDEMIC

Cancer patients are considered as high risk in the COVID-19
crisis due to the mutually deleterious effect of cancer and
COVID-19 on homeostasis. In a retrospective study, cancer
patients diagnosed with COVID-19 had higher incidence of
complications and mortality when they had received cancer
therapy within 14 days before COVID-19 diagnosis. Among
the 28 cancer patients with COVID-19 included in the study,
28.6% acquired the virus during the hospital stay.!"*]

Liang et al. recommend postponing elective surgeries and
adjuvant chemotherapy for stable cancers, providing personal
protective equipment for cancer patients and escalating
the surveillance and treatment of cancer patients with
COVID-19.1" Moreover, the decision to treat malignancy
in this pandemic must be made on a case to case basis.!'®
Equally important in this resource limited setting is the
palliative care of terminally ill cancer patients.!”!

COVID 19 AND UROLOGICAL MALIGNANCIES

There is little evidence regarding the optimal management of
urological cancers amidst the peak of COVID-19 pandemic
as the data is in an elementary stage and the population is
diverse. Hence, the general and specific measures mentioned
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below should not be considered final and local guidelines
and hospital resources should be taken into consideration
while managing urological cancers during the pandemic.
Moreover, the diagnosis and treatment of COVID-19 in
a patient with urological malignancy interferes with the
oncological outcome and causes delay in the treatment.

General measures

The risk of delay in cancer diagnosis and treatment must be
weighed against the risk of getting exposed to the virus in the
hospital. COVID-19 screening must be done for all patients
planned for surgical procedures as even asymptomatic
individuals can harbor the novel coronavirus.'® Informed
consent has to be obtained before planning any surgery,
meticulously explaining the risk of nosocomial COVID-19
infection and its complications. It is also imperative
to disclose the increased risk of perioperative adverse
events aggravated by COVID-19 as well as the paucity of
resources in the adequate management of such events.!"”!
Patients should be counseled about the risks of adjuvant
immunosuppressive cancer therapies which are generally
deferred during the pandemic.!'#202!]

In a retrospective study of 113 deceased COVID-19 patients,
almost one-fourth (25%) developed acute kidney injury
(AKI) due to overwhelming sepsis. Hence, in order to
reduce the possibility of AKI in COVID-19 patients with
obstructing urological cancers, relieving the obstruction
should be given priority.??? COVID-19 patients are reported
to have a higher incidence of deep vein thrombosis and
ischemic episodes. Therefore, coagulation parameters should
be checked preoperatively (D-dimer, prothrombin time, and
platelet count in the order of importance).” Bleeding is
rare in COVID-19; however, the risk can be predicted from
prothrombin time, platelet count and serum fibrinogen levels.
The International Society of Thrombosis and Hemostasis
recommends starting prophylactic low molecular weight
heparin for all COVID-19 patients, unless there is significant
bleeding or thrombocytopenia (platelets <25000/mm?).*
The treating physician should reduce the number of hospital
visits for cancer patients on follow-up, and consult via
telecommunication systems.” The telemedicine society
of India has laid down guidelines on telemedicine in India
and is involved in training healthcare providers in this
revolution of doctor—patient communication. !

Specific measures

Renal cancer

Diagnosis

All patients above 45 years of age presenting with persistent
hematuria without evidence of urinary tract infection
or signs of metastatic renal cell carcinoma should be
completely assessed.!’®! Renal mass biopsy (RMB) is avoided
given the lower availability of interventional radiology
services.["¥! Considering the slow growth and low potential
for metastasis, biopsy and further staging for suspected T'1a
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and T1b renal tumors can be safely deferred with repeat
imaging at 6-9 months and 3-6 months, respectively.!'#*
However, further workup and staging can be performed for
tumors larger than 7 cm (T2 onwards).!"8

Treatment

Localized renal cell carcinoma

Given the low growth rate which depends on initial tumor
size, partial nephrectomy for Tla and T1b tumors can be
safely deferred as long as 6-9 months and 3-6 months during
the pandemic, without affecting the overall survival.*”]
However, evidence is lacking on the safety of delayed surgery
beyond 6 months on overall survival. Ablative treatments
should also be generally avoided during the pandemic.'® This
is a reasonable recommendation considering the extremely
slow growth kinetics and weak metastatic potential of these
tumors.”? T2 tumors must undergo surgical management
as per the department protocol; however, the surgery can be
delayed as per the local availability of resources [Figure 1].118!

Locally advanced renal cell carcinoma

T3 tumors which are nonmetastatic get the highest priority
for the surgical management in this pandemic setting and
such patients need to undergo surgical management at the
earliest.[%3)

Metastatic renal cell carcinoma

It is prudent to avoid cytoreductive nephrectomy and RMB
during the pandemic.™® Good risk individuals according to
the International Metastatic RCC Database Consortium can
be started on tyrosine kinase inhibitors (TKIs) either Sunitinib
or Pazopanib and followed up through telemedicine.!’®
The same treatment (TKI) can be offered to asymptomatic
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intermediate-risk groups as immunotherapy cannot be
initiated considering the immunomodulatory adverse effects
and less availability of these drugs during the pandemic.!®
Immunotherapy with immune checkpoint inhibitors such
as anti-programmed cell death-1 (PD-1)/programmed cell
death ligand-1 (PD-L1), and anti-cytotoxic T lymphocyte
associated protein-4 (CTLA-4) has been linked to interstitial
pneumonitis and cytokine release syndrome (CRS).5! The
pathogenesis of COVID-19 is similar and overlaps these
adverse events, and hence, a clinical synergism cannot
be ruled out. Therefore, it is prudent to avoid immune
checkpoint inhibitors in advanced renal cancer patients
during the pandemic.®" Patients in the poor risk category
can be considered for palliative treatment with surveillance
alone, during the pandemic.!'®3%

Follow-up

Given the reduced availability of radiological services during
the pandemic, the post-treatment radiological assessment
of low/intermediate risk renal cancers can be delayed for
6 months and that of high risk renal cancers for 3 months.!"®

Bladder cancer and upper tract urothelial malignancy
Diagnosis

A complete workup for hematuria should be performed in
patients below 45 years of age with visible hematuria in the
reduced resources setting while an ultrasound will suffice
for patients with microhematuria above 60 years of age.!'®
However, in severely restricted settings, the workup should
be deferred in patients with microhematuria above 60 years
and ultrasound alone to be considered initially for visible
hematuria in patients below 45 years of age.''®

[ RENAL CELL CARCINOMA ]

STAGING

TUMOURS

TUMOURS

SURGERY*?

PN to be deferred*®

(can be performed
based on availability
of resources)

(re-image to assess
growth)

(avoid RMB)*?

T3AND T4 RCC WITH
TUMOURS METASTASES
SURGERY*® IMDC RISK
o STRATIFICATION
(high priority for
surgery) (avoid RMB/CN)
POOR RISK GROUP

TKI

(avoid Immunotherapy)**

GOOD AND INTERMEDIATE RISK GROUPS

Palliation with monitoring®®

Figure 1: Algorithm for management of renal cell carcinoma in the COVID-19 pandemic. AS = Active surveillance, PN = Partial nephrectomy, RCC = Renal cell
carcinoma, RMB = Renal mass biopsy, CN = Cytoreductive nephrectomy, TKI = Tyrosine kinase inhibitor
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Treatment

Shedding of the SARS-CoV-2 in the urine has not
been documented in the majority of hospitalized
COVID-19 patients till date.®® However, the persistence
of viral RNA in urine has been documented in COVID-19
treated with steroids.*¥ Hematuria and minor mucosal bleeds
associated with endourological manipulations increase the
urinary viralload, and hence, endoscopic procedures should
be kept to a minimum.?*

Nonmuscle invasive bladder cancers

Transurethral resection of bladder tumor (TURBT) is
cornerstone for the diagnosis of bladder cancer; however,
it increases the risk of contamination of the theater and
surgical team. Therefore, it can be deferred for 3 months in
tumors which are deemed low risk-single, small, presumably
low grade with no carcinoma in situ as evident by urine
cytology.'#32 Perform TURBT for actively bleeding, solid,
multifocal, and large tumors."¥ Tumors with associated
upper tract obstruction need to be prioritized for drainage
procedures considering the risk of COVID-19 infection
and its associated AKIL.[*?! Post-TURBT intravesical
instillations must be deferred if the agent is unavailable
during the pandemic. Ambulatory postoperative intravesical
instillations should be encouraged when possible, to clear
beds required for COVID-19 patients.*? Recent retrospective
studies point to a potentially protective effect of bacillus
Calmette Guerin (BCG) vaccination against COVID-19 due
to nonspecific immune benefits.*™ Although intravesical
BCG also induces a systemic immune response, its safety
in patients with COVID-19 has not been confirmed.?
While maintenance BCG therapy is important, it is the
induction course which confers maximum protection against
progression and recurrence. Hence, it is oncologically
safe to initiate BCG induction in the intermediate and
high risk nonmuscle invasive bladder cancers (NMIBC)
groups. Maintenance BCG instillations for intermediate
and high risk groups can be safely delayed for 3 months
followed by reassessment with a cystoscopy at the end
of 3 months.®?” In addition to reducing the number of
hospital visits, this approach also avoids the rare instance of
pulmonary manifestation of BCG toxicity which can mimic
COVID-19.5¥ Perform a re-TURBT only when there is a
strong suspicion of understaging. In case of severe restriction
of resources, TURBT should be reserved only for actively
bleeding bladder tumors.832

Follow-up cystoscopy should be deferred for 3 months
in high-risk tumors, 6 months for intermediate risk and
12 months for low risk NMIBC.? In severely restricted
settings, surveillance for low risk tumors can be stopped and
cystoscopy should be performed at 12 months and 6 months
for intermediate and high risk groups, respectively.?
Cystoscopy should be preferably done in day care setting
under local anesthesia.?*?
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Muscle invasive bladder cancer

For better outcomes, radical cystectomy is recommended to be
performed within 90 days of diagnosis of MIBC, based on local
resource availability during the pandemic.!"®**3% Neoadjuvant
chemotherapy (NACT) with growth factors should be offered
to newly diagnosed MIBC. However, the immunosuppressive
effect of NACT needs to be discussed with the patient and
decision to be taken on a case to case basis.*” Hemostatic
radiotherapy is an option for actively bleeding MIBC when
radical cystectomy is deferred due to limited resources.!'®

Metastatic bladder cancer

Growth factors can be used along with chemotherapy to
minimize the risk of immunosuppression.® Immunotherapy
regimens employing anti-PD-1/PD-L1 and anti-CTLA-4
agents should be avoided in bladder cancer considering
the high risk of interstitial pneumonitis and CRS which
are common with these agents and also in the late phases
of COVID-19 [Figure 2].3!

Upper tract urothelial cancers

Radical nephroureterectomy should be advised for stable
patients suspected of high grade disease or those who present
with active hematuria.?” In severely restricted access to
resources, surgery can be deferred and embolization can be
considered for intractable hematuria.'¥ However, a surgical
delay of more than 3 months has been associated with disease
progression in invasive urothelial cancers.?

Prostate cancer

Diagnosis

Elderly and frail men with an elevated prostate specific
antigen (PSA) may be advised to attend the clinic at a later
date after the pandemic.!"¥! Delay in diagnosis by 3 and
3-6 months does not affect the long term outcome in high
and intermediate/low risk groups respectively.”! Therefore,
prostate biopsy can be safely delayed for 3 months even in
patients with risk factors for high risk prostate cancer (PSA
>20 ng/ml, PSA doubling time <6 months, DRE suggestive
of T3 disease, local or systemic symptoms).*”) In men with
none of these risk factors, it is prudent to delay the prostatic
biopsy for 3—6 months without compromising oncological
outcomes.® Transperineal prostate biopsy is preferable over
transrectal ultrasound guided biopsy considering the lower
risk of post-biopsy complications and sepsis.”*”! Patients
unwilling to visit the hospital due to the risk of contracting
COVID-19 can be advised to repeat PSA after 3-6 months.?

Treatment

Low- and intermediate-risk localized prostate cancer

The length of waiting period for surgery is not crucial in low
risk category. The maximal safe waiting time for surgery is
60 days in case of the intermediate risk group. Hence, radical
prostatectomy can be safely delayed in these risk groups in
the pandemic setting.*” Active surveillance (AS) can also be
delayed and magnetic resonance imaging and prostate biopsy
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BLADDER CANCER

Visible hematuria
present
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bleeding

CYTOLOGY

1 &CTU

|

!

NON-METASTATIC
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Radical
(deferred for 3 Cystectomy*®
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(Hemostatic
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bleeding)
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positive or active
bleeding
METASTATIC ( l
T 1 TURBT* ] Prioritize
\ drainage if
BEST SUPPORTIVE obstructed

CARE

Priority to relieve
obstruction

BCG induction for
high risk NMIBC?”

Immunotherapy
Maintenance BCG

deferred if stable
response

Figure 2: Algorithm for management of bladder cancer in the COVID-19 pandemic. USG = Ultrasonogram, CTU = Computed tomography with urogram, NACT =
Neoadjuvant chemotherapy, G-CSF = Granulocyte colony stimulating factor, RT = Radiotherapy

as part of AS protocols can be postponed during the pandemic,
given the limited availability of radiological services.*”

High-risk localized prostate cancer

A delay of surgery for more than 28 days has negative
consequences in outcome of high risk prostate cancer.!
Hence, the high risk group should be prioritized for radical
prostatectomy as part of multi-modality therapy (MMT)
whenever local resource availability is conducive.!183032
However, COVID-19 patients who undergo surgery have a
mortality rate of 20.5%, and hence, radical prostatectomy
should be withheld in the pandemic setting with
restricted access to postoperative care and management
of complications."¥ Hormonal therapy using luteinizing
hormone releasing hormone (LHRH) agents or surgical
castration can be offered to anxious men, irrespective of
the COVID-19 status, with delayed radical prostatectomy
once resources are available.'®32 However, patients should
be thoroughly explained about the low level evidence on
neoadjuvant hormonal therapy and its uncertain benefits
and surgery as part of MMT should be offered as and when
resources are available.

Metastatic prostate cancer

Patients diagnosed to be metastatic during the pandemic
should be started on hormonal therapy (six-monthly LHRH
agents). Alternatively, surgical castration is an option in
the pandemic setting.!'®3?] Prostate cancer patients on
docetaxel chemotherapy are at high risk of neutropenia
which, in turn, places them at high risk of COVID-19
systemic illness compared to the general population.
Therefore, treatment with docetaxel can be deferred at
least for 12 weeks considering the risk of side effects which
enhance COVID-19 infections [Figure 3].l'¥]
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Patients on follow-up after radiotherapy

Telemedicine consultations are preferred to avoid hospital
visits. PSA levels need to be checked at 3 and 6 months after
radiotherapy.!832

Patients on follow-up after radical prostatectomy

Serum levels of PSA can be tested 6-8 weeks after surgery and
followed up through telecommunication. If PSA <0.2 ng/ml,
repeat testing is advised or deferred for 3 months. If PSA
levels are >0.2 ng/ml patients can be offered two options;
hormonal therapy followed by salvage radiotherapy once
it is available or repeat PSA every 3 months and plan for
PSMA PET scan when PSA rises above 0.5 ng/ml.l'®

Castration resistant prostate cancer

Hormonal management is preferred as chemotherapy is
associated with significant immunosuppression, increasing
the risk of COVID-19 infection. Abiraterone is avoided as
the concomitant use of prednisolone is bothersome in case
of COVID-19.82 If chemotherapy is planned, precautions
such as combining with growth factors granulocyte-colony
stimulating factor (G-CSF), reducing the number of cycles
should be undertaken during the pandemic.?

Penile cancer

Diagnosis

The initial clinical visit can be replaced by a telemedicine
consultation or clinical images shared through E-mail by
the patient.!'®

Treatment

Procedures for the primary lesion such as glansectomy,
gland resurfacing, circumcision, and partial penectomy
can be performed under local anesthesia as a day care
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procedure which reduces the burden on hospitals.” Topical
chemotherapy or surveillance should be advised for in situ
cancer."¥ While a 3 month delay in the management
of invasive penile cancers reduces the chances of future
conservative management and sexual function, the impact
on 5-year survival is insignificant. However, a delay beyond
6 months is associated with poorer survival.*!) Delayed
management of inguinal nodes by more than 3 months is
associated with reduced 5-year survival and hence inguinal
nodal dissection can be delayed up to 3 months or performed
as a staged procedure.*” The management of pelvic nodal

disease and metastatic penile cancer should be done on a
case to case basis after discussing potential side effects and
immunosuppression during the pandemic [Figure 4].

Testicular cancer

Diagnosis

Orchidectomy as a day care procedure should be performed
because of the low level of evidence on delayed orchidectomy
and its impact on survival.*¥ It is a procedure that confers
survival benefit to the patient, and hence, must be prioritized
during the pandemic.

PROSTATE CANCER

STAGING (biopsy done for high

available)

BIOPSY DELAYED IF NO
HIGH RISK FEATURES*”

|
1 [
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(postpone
surveillance
MRIand
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HIGH RISK CaP

RP/RT2032

MULTIMODALITY
THERAPY

METASTATIC CaP |

HORMONALTHERAPY

LHRH AGENTS/ORCHIDECTOMY
UNDER LA™

(Docetaxel deferred for 3 months)

CRPC

Chemotherapy with G-CSF
support (or) defer
chemotherapy*?

(avoid
Prednisolone+Abiraterone)

Figure 3: Algorithm for the management of prostate cancer in the COVID-19 pandemic. RP = Radical prostatectomy, LA = Local anesthesia, RT = Radiotherapy, LHRH
agents = Luteinizing hormone releasing hormone agonist/antagonist, CaP = Cancer prostate, CRPC = Castration resistant prostate cancer, G-CSF = Granulocyte

colony-stimulating factor

CANCER PENIS

!
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SURVEILLANCE®

GLANSECTOMY
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CHEMOTHERAPY /
BEST SUPPORTIVE
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Figure 4: Algorithm for the management of penile cancer in the COVID-19 pandemic. PeIN-Penile intraepithelial neoplasia, LA = Local anesthesia, LND = Lymph

node dissection
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Figure 5: Algorithm for management of testicular cancer in the COVID-19
pandemic. G-CSF = Granulocyte colony stimulating factor, RPLND =
Retroperitoneal lymph node dissection

Treatment

Surveillance must be advised whenever possible based
on risk categorization. Adjuvant chemotherapy or
radiotherapy after orchidectomy should be started during
the pandemic when justified based on the risk factors.*”
The chemotherapy regimen should be tailored with regards
to concern for immunosuppression and negative effects
on COVID-19. In this context, reducing the number of
cycles, and G-CSF support are preferred. Bleomycin based
regimens are better avoided considering the pulmonary
toxicity and its possible deleterious effects on COVID-19
pneumonia. Ifosfamide is an effective alternative in this
setting. 344

Post chemotherapy retroperitoneal lymph node dissection
is avoided considering the protracted and resource
consuming postoperative care and the need for mechanical
ventilators. Chemotherapy is an option, provided patients
understand the risk of immunosuppression.*! First and
second line chemotherapy for metastatic disease should not
be stopped during the pandemic. However, G-CSF support
and reduced number of cycles can help patients tide over
this period and standard follow-up practices should be
adhered to based on local availability [Figure 5].1*

CONCLUSION

This review has discussed the salient practice modifications
for efficient management of urological malignancies in the
COVID-19 pandemic. However, it must be realized that the
successful management of urological malignancies involves
teamwork and co-operation between different cadres of the
health care system. This review may not be complete due
to the rapidly changing scenario in the present pandemic.
Hence, local and hospital guidelines should dictate the
management until more validated data about the viral
infection in patients with genitourinary malignancies are
available. It has to be emphasized that proper triage of cancer
patients and their safe management is the need of the hour
in these desperate times.
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