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Abstract
Prostate cancer patients’ management demands prioritization, adjustments, and a tailored approach during the unprecedented
SARS-CoV-2 pandemic. Benefit of care from treatment must be carefully weighed against the potential of infection and
morbidity from COVID-19. Furthermore, urologists need to be cognizant of their obligation for wise consumption of
restricted healthcare resources and protection of the safety of their coworkers. Nonurgent in-person clinic visits should be
postponed or conducted remotely via phone or teleconference. Prostate cancer screening, imaging, and biopsies may be
suspended in general. Treatment may be safely deferred in low and intermediate risk patients. Surgery may be delayed in
most high-risk patients and neoadjuvant ADT is generally not advocated prior to surgery. Initiation of long-term ADT
coupled with EBRT subsequent to the pandemic may be favored as a feasible alternative in high-risk and very high-risk
disease. In patients with cN1 disease, treatment within 6 weeks is advocated. Presurgery assessment should include testing
for COVID-19 and preferably a chest imaging. In the presence of SARS-CoV-2 infection, surgery should be postponed
whenever possible. All protective measurements suggested by national/international authorities must to be diligently
followed during perioperative period. Strict precautions specific to laparoscopic/robotic surgery are required, considering the
unproven but potential risk of aerosolization of SARS-CoV-2 virus and spillage with pneumoperitoneum. Regarding
radiotherapy, shortest safe EBRT regimen should be favored and prophylactic whole pelvic RT and brachytherapy avoided.
Chemotherapy should be avoided whenever possible.

Introduction

The global pandemic of the novel coronavirus SARS-
CoV-2 is characterized by rapid human-to-human trans-
mission. Initial reports from the epicenters of the outbreak
have shown that the incidence of COVID-19 infection is
higher in individuals with cancer [1]. Moreover, patients
with a history of cancer or receipt of anticancer therapy
within 14 days of presentation experience a higher inci-
dence of severe events such as admission to intensive care
unit (ICU), requirement for invasive ventilation, and death
[2–4]. In a meta-analysis, the odds ratio of severe com-
plications was 2.29 (95% CI 1.00–5.23) [5]. Notably,
recurrent hospital visits or admissions represent a risk for

acquiring infection with SARS-CoV-2. Thus, physicians
and cancer patients alike are seriously challenged with
the dilemma of weighing the benefit of routine cancer care
against the potential morbidity and mortality of COVID-
19 infection throughout the unprecedented SARS-CoV-2
pandemic. Another very important aspect is the obligation
for judicious utilization of limited healthcare resources
[6]. Last but not least, serious consideration must be
given to mitigating COVID-19 exposure to healthcare
personnel.

Governing healthcare authorities have published or
released recommendations on the appropriate courses of
action to adapt urology practices to the current crisis. We
have made a thorough PubMed and web-based search on
every significant paper/statement/guideline/recommenda-
tion published and/or released related to prostate cancer
(PC) management during the COVID-19 global outbreak.
Recommendations covering all aspects of the disease, such
as diagnosis, staging, management based on stage and risk
stratification, surgery (open and laparoscopic/robotic), sys-
temic treatment, and radiotherapy, were incorporated. To
the best of our knowledge, this represents the first
thorough review and synopsis of currently available
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recommendations on the optimal management of PC
patients during SARS-CoV-2 pandemic and has been
revised on May 19, 2020. Of note, the recommendations
released so far address the challenges in the acute phase of
the pandemic (with one exception [7]) and will be subject to
modifications with new scientific data and evolving status
of the pandemic in days/months to come. They should not
be perceived as rigid guidelines established from high level
of evidence, but rather as reasonable perspectives on risk/
benefit ratio in specific clinical scenarios. A particular
advice may not apply to all countries, regions, or institu-
tions, as a number of variables, including the stage of the
pandemic, local healthcare capacity, risk of infection to a
certain individual, stage and grade of cancer, presence of
symptoms, comorbidities, age, and details of the treatment,
must be weighed in the equation [8].

Resource allocation

In extraordinary circumstances of severely limited capacity,
ethical principles emphasize treating patients fairly, equi-
tably, and safely, according to need [3, 9]. The American
Society of Clinical Oncology (ASCO) has published
recommendations on ethics and resource scarcity [10].
Decisions regarding allocation of scarce resources should be
separated from bedside decision-making, and the physician
taking care of the patient should not make resource allo-
cation decisions [10]. These decisions should be made by a
triage committee. Physicians involved in cancer care may
support these decisions by providing accurate and up-to-
date evidence on disease prognosis and treatment options
for an individual patient [10]. A cancer diagnosis should not
keep an individual from having a fair chance to access
scarce resources. PC patients and their families would be
expected to experience heightened vulnerability and psy-
chological stress during the outbreak. Furthermore, some
will be affected by economic instability and face occupa-
tional insecurity and subsequent discontinuation of access
to health coverage benefits [11]. Physicians in charge
should communicate allocation plan and decisions to their
patients and their loved ones personally, with compassion
and honesty [10]. Patients should ideally be involved in the
decision-making process [11].

Tumor boards and clinical trials

Multidisciplinary oncology meetings should continue and
be virtualized over the phone or video conferences [12–15].
Recruitment to clinical trials would require careful con-
sideration; pausing recruitment to trials and diverting
available resources to fight the pandemic may be appro-
priate [16].

Screening

National Comprehensive Cancer Network (NCCN), Eur-
opean Association of Urology (EAU), and the Canadian
Framework advise against routine PC screening, including
prostate specific antigen (PSA) testing and digital rectal
examination (DRE), for all asymptomatic individuals until
the pandemic subsides [11, 14, 17]. This is based on the fact
that the risks of a delay in diagnosis of up to 6–12 months
would be marginal for most PC [17].

Biopsy

For individuals already evaluated and harbor an elevated
PSA and/or abnormal DRE, NCCN and the Canadian Fra-
mework advise to suspend further testing and biopsy until
after the pandemic [11, 17]. In exceptional circumstances
when prostate biopsy is deemed essential for diagnosis of a
potentially lethal PC, an urgent biopsy may be considered
[11, 17]. EAU advocates a more staged approach to biopsy.
When PSA is <10 ng/ml and DRE feels benign, further
evaluation may be postponed until pandemic subsides [14].
However, when PSA is >10 ng/ml or DRE is abnormal,
biopsy may be performed in 3–4 months [14]. Similar to
EAU, American Urological Association (AUA) recom-
mends a risk-based approach [18]. For individuals with a
PSA > 20, PSA DT < 6 months, DRE suggestive of T3
disease, AUA suggests biopsy delay up to 3 months and a
transperineal approach to avoid fecal exposure [18]. Biopsy
may be delayed for 3–6 months in all others. If DRE sug-
gests locally advanced disease or the patient is sympto-
matic, then biopsy would need to be performed within
6 weeks [14]. For individuals presenting with symptoms of
metastasis, EAU advocates imaging for staging in
<6 weeks, and if metastasis is confirmed, commencing
with androgen deprivation therapy (ADT) while
postponing biopsy [14]. Full staging evaluation, including
laboratory testing and imaging, is recommended in
advanced PC (clinical nodal involvement, metastatic dis-
ease) [11].

Clinic visits

All nonurgent in-person clinic visits should be canceled or
postponed and conducted remotely as telehealth commu-
nication, unless patient suffers from active symptoms,
requires wound care, or presents with newly diagnosed
advanced PC [11, 12, 17, 19]. Initial PSA after definitive
local treatment could be suspended; alternatively, virtual
visits with discussions of PSA and testosterone results could
be considered [17]. Genetic counseling may be performed
virtually [17]. During monitorization of disease, scheduled
imaging may be deferred if PSA is declining and the patient
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is asymptomatic, until risk of COVID-19 has resolved [17].
For patients with NCCN asymptomatic unfavorable inter-
mediate risk (UIR), high-risk (HR), and very HR (VHR)
PC, further staging may be delayed, until restrictions are

lifted [17]. In the presence of persistently elevated PSA or
PSA relapse after treatment with curative intent, imaging
could be postponed [14]. Suggestions regarding screening
and biopsy are summarized in Table 1.

Table 1 Summary of
management recommendations
for prostate cancer during acute
phase of Covid-19 pandemic.

Resource allocation • Needs to be made by a triage committee.

Tumor boards • Should continue and be virtualized.

Screening • Not recommended for asymptomatic men.

Biopsy PSA < 10–20 ng/ml and DRE
normal:

Biopsy may be suspended until
deemed safe.

PSA > 10–20 ng/ml or DRE
abnormal:

Consider biopsy within 3–4 months.

Patient presenting with
metastases:

ADT may be initiated, biopsy delayed
until after pandemic.

Clinical visits • All nonurgent in-person clinic visits should be postponed or conducted
remotely via telehealth communication.

• In-person visit may be considered in patients with newly diagnosed
advanced (cN1, metastatic) prostate cancer.

Treatment

Low
Very low
Favorable intermediate risk

• Suggestion is against further staging, active surveillance confirmatory
testing/monitoring and treatment.

Unfavorable intermediate risk • Further diagnostic interventions may be delayed in asymptomatic patients.

• Surgery may be delayed up to 6–12 months and neoadjuvant ADT should
not be used.

• Neoadjuvant ADT and EBRT may be an option. EBRT should preferably
be hypofractionated and without fiducial marker or rectal spacer insertion.

• Brachytherapy needs to be avoided.

High risk
Very high risk

• Further staging is optional for new consults.

• Surgery may be suspended up to 3–6 months. (Neoadjuvant ADT with
surgery not recommended in general.)

• Neoadjuvant ADT and EBRT may be an option. EBRT should preferably
be hypofractionated and without fiducial marker or rectal spacer insertion.

• Brachytherapy needs to be avoided.

cN1 • Treatment is required within 6 weeks.

• ADT+ EBRT may be best option.

Low-volume metastatic • If ADT+ EBRT is considered, EBRT would rather be postponed until
after pandemic.

Metastatic hormone sensitive • ADT+ androgen receptor axis targeted therapy may be preferred.

• The longest possible cycle frequency schedules of LHRHa therapy should
be used.

• Chemotherapy and immunosuppressive drugs—including steroids—need
to be avoided whenever possible.

Metastatic castration resistant • Chemotherapy should be avoided whenever possible.

• Androgen receptor axis targeted therapy should be favored, if not used
before.

• Radium-223 may be preferred over chemotherapy in bone-only
metastases.

• Agents decreasing the incidence of skeletal-related events may be
avoided.

• Immunosuppressive agents such as steroids should be avoided.

National Comprehensive Cancer Network risk stratification is used.

PSA prostate specific antigen, DRE digital rectal examination, ADT androgen deprivation therapy, EBRT
external beam radiotherapy, LHRHa luteinizing hormone releasing hormone agonist.
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Treatment by stage

Local, locally advanced, and regional disease

PC is a slowly progressive disease in general and NCCN
cautions against overestimating the benefit of routine loca-
lized PC care [13, 20]. Consequently, minimal harm would
be expected with delays in treatment, exclusively as
weighed against the risk of mortality from SARS-CoV-2
infection [14, 17].

Patients with very low, low, and favorable intermediate
risk (FIR) disease are recommended not to undergo further
staging, active surveillance, confirmatory testing/monitor-
ing, and treatment, until deemed safe [11, 14, 17]. The
length of delay until adverse outcomes occur is unknown;
however, based on retrospective data, 6–12 months are
likely reasonable [11, 14].

For patients with intermediate risk disease, if active
surveillance in Gleason 3+ 4 disease is deemed as an
option, it may be deferred for 3–4 months [14]. If surgery is
the preferred option, delaying radical prostatectomy (RP)
until after the pandemic is advocated [11, 14]. Neoadjuvant
ADT should not be used to bridge the COVID-19 related
delay to surgery [11, 14]. When consideration is given to
radiotherapy, suggestion is to use external beam radio-
therapy (EBRT) with hypofractionation and avoidance of
invasive procedures such as fiducial insertion and/or rectal
spacers [11, 14, 21]. EAU suggests initiating with neoad-
juvant ADT that might be prolonged for up to 6 months.
While Canadian Framework concurs with neoadjuvant
hormonal therapy with EBRT for UIR disease, they advise
against using neoadjuvant ADT in patients with FIR disease
[11, 14]. Recommendations in general are against per-
forming brachytherapy during the pandemic due to its
invasive nature and potential inherent infectious complica-
tions [14, 21]. For individuals with asymptomatic UIR
disease, NCCN advocates delaying further work-up and
treatment, but Canadian Framework recommends proceed-
ing with diagnostic interventions in cases with new consult
UIR, based on the fact that finding of metastases would alter
management [11, 17].

HR PC remains the most challenging to manage. NCCN
indicates that further staging and radical treatment may be
delayed for patients with HR and VHR PC, until deemed
safe [15, 17]. EAU, likewise, recommends postponing
surgery until after the pandemic or if the patient is anxious,
consideration given to ADT+ EBRT [14]. Data from Johns
Hopkins suggests delaying surgery in UIR and HR patients
upward of 6 months would not adversely impact outcome
[17, 22]. In a recent article, Ginsburg et al. performed a
retrospective review of patients with intermediate and HR
PC in the National Cancer Database to address the impli-
cations of delays due to the viral outbreak. They concluded

that a delay of RP up to 12 months was not associated with
early adverse oncological outcomes such as upgrading on
RP, node-positive disease, and postsurgery secondary
treatments. These results may provide reassurance to
patients and urologists [23]. However, biochemical recur-
rence rates may be higher in HR men who delay definitive
treatment [15, 24, 25]. Canadian Framework has a some-
what more restrained approach. Authors caution that a delay
of more than 3 months may jeopardize oncological out-
comes [11, 26]. Although authors recognize that neoadju-
vant ADT prior to surgery is normally not recommended
outside of clinical trials, they state that upfront ADT may be
an option in patients with UIR, HR, and VHR disease
during COVID-19 crisis, if prolonged surgical delays are
expected [11].

In patients with locally advanced disease including cN1,
treatment should be initiated within 6 weeks [14]. Canadian
Framework advocates ADT and EBRT, as current best
practice [11]. Although abiraterone has shown benefit in
these patients, it would rather be postponed during the
pandemic [11]. Concerning surgery, EAU encourages
against using neoadjuvant ADT to postpone RP and con-
sidering long-term ADT+ EBRT as an alternative to sur-
gery [14]. For men with low-volume metastatic disease in
whom ADT+ prostate EBRT is considered, EBRT should
be postponed, until the pandemic is no longer a major threat
[14]. For symptomatic patients (e.g., obstruction, bleeding),
conservative measures should be prioritized (e.g., medical
therapy, ADT, clean intermittent catheterization) [17].

When treatment is deemed crucial for persistently ele-
vated PSA after surgery, recommendation would be to start
ADT and postpone further work-up and potential EBRT for
later [14]. Salvage EBRT should be favored rather than
adjuvant radiation therapy (RT) [11, 14]. For PSA relapse
after EBRT, if salvage is needed, ADT would be appro-
priate initially, when PSA doubling time is <12 months
[14]. Immediate treatment with decompressive surgery or
upfront EBRT plus systemic therapy would be mandatory
for patients presenting with impending spinal cord com-
pression [14].

A brief synopsis of treatment recommendations is pre-
sented in Table 1.

Surgery

Urologists should support the healthcare system by redu-
cing the demand for ventilators, personal protective equip-
ment (PPE), and various other hospital and human resources
by meticulous prioritization and minimization of surgeries
without compromising patient outcomes in the context of
medical and logistical considerations [15, 27]. The Amer-
ican College of Surgeons (ACS) and the American Society
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of Anesthesiologists and ASCO advocate surgical decisions
to be made by a leadership team represented by surgery,
anesthesiology, and nursing departments [10, 15, 27].
Consent covering the risk of SARS-CoV-2 virus exposure
and consequences should be obtained. Infection with virus
should be sought in any patient requiring surgery by history,
testing, and preferably a recent chest imaging [14, 19, 28].
Real-time reverse transcription polymerase chain reaction
(RT-PCR) assays detecting viral RNA have been most
widely used to date. Since April 1, 2020, the Food and Drug
Administration has approved rapid testing based on IgM
and IgG antibodies [29]. Test result may be available within
20 min and the test has been currently approved as an
adjunct to PCR testing with a sensitivity of 93.8% [30].
Although there is no worldwide approval for the antibody
test, it may be helpful before surgery in increasing sensi-
tivity and determine asymptomatic carriers [30].

In case of COVID-19 test positivity, the procedure
should be postponed, unless extremely emergent. In Wuhan
experience, patients undergoing surgery during the incu-
bation period experienced postoperative viral pneumonia in
100%, required admission to ICUs in 44%, and a mortality
of 20.5% [31]. Nonetheless, urologists practicing in hospi-
tals treating COVID-19 patients may face situations when
they have to perform urgent procedures on infected indi-
viduals. Under these circumstances, procedures should be
performed in dedicated operating rooms (OR) complying
with the hospital recommendation for OR staff protection
[14, 32]. Recently, Coccolini et al. have published on the
presence of viral parts in peritoneal fluid by RT-PCR [33].
Although this is not proof of live and infectious virus in the
peritoneal fluid, it is somewhat concerning regarding per-
operative contamination. Surgeons and personnel not
involved with intubation should remain outside the OR,
until anesthesia induction and intubation are completed
[14, 27, 34]. Intubation and extubation should take place
within a negative pressure room, whenever possible [7, 35].
Surgical equipment used during procedures with confirmed
or suspected COVID-19-positive patients should be cleaned
separately [14, 19]. Using discrete spaces in ICU and
patient care areas should be considered [27].

Even in the presence of a negative COVID-19 PCR test
result, all recommendations to mitigate SARS-CoV-2
transmission must be diligently followed, due to the like-
lihood of false-negative test results [30, 32]. Only essential
staff should participate in surgical case without exchange of
room personnel. Entire OR staff should use PPE as indorsed
by national/international authorities [19, 32]. Energy-based
surgical instruments have the potential to produce
particles sufficiently small (<5 µM) for aerosolization in
surgical smoke [36]. Therefore, efforts should include set-
ting electro-surgery units to the lowest possible settings for
the desired effect and minimizing use of monopolar

electro-surgery, ultrasonic dissectors, and bipolar devices
[19, 37–39].

There has been controversy regarding the safety of per-
forming laparoscopy/robot-assisted surgery during COVID-
19 pandemic. The particle concentration of smoke in
laparoscopic surgery may be significantly higher than open
surgery [32]. Previous research has shown that laparoscopy
can lead to aerosolization of other blood borne viruses and
evacuation of pneumoperitoneum may results in spillage of
aerosolized blood particles [28, 40–42]. Van Doremalen
et al. have verified in vitro evidence that SARS-CoV-2 is
similar to SARS-CoV-1 with plausible transmission of the
virus via aerosol [43]. Thus, concern has been raised that
CO2 could theoretically contain COVID-19 particles and
aerosolization would expose OR personnel to the infectious
virus, in the presence of uncontrolled release of gas into the
surgical field [19, 28, 30]. Nevertheless, it should be
underlined that there is yet no evidence to indicate that
SARS-CoV-2 virus is present in CO2 aeroseol [36, 37].
Besides, it remains unknown whether inhalation of surgical
smoke containing aerosolized viral particles leads to clinical
infection. Although a recent publication has raised concerns
about potential aerosol transmission of SARS-CoV-2 and
offered recommendations, it remains merely level V evi-
dence [44]. ACS’s initial suggestion for consideration given
to “avoiding laparoscopy” was later updated to “there are
insufficient data to recommend for/against open versus
laparoscopy approach” [27]. Likewise, Royal College of
Surgeons’ Updated Intercollegiate General Surgery Gui-
dance on COVID-19 initial statement of “laparoscopy
should generally not be used during the pandemic” was later
changed to “consider laparoscopy only in selected indivi-
dual cases, where clinical benefit to the patient substantially
exceeds the risk of viral transmission to surgical and theater
teams” [27, 28]. Most recent Society of Urologic Robotic
Surgeons (SURS) recommendation is to limit minimally
invasive surgery (MIS) to planned urgent or emergency
procedures throughout the outbreak [30]. Porter et al.
revealed that there have been no reports of COVID-19
related fatality of healthcare workers directly attributed MIS
[30]. Contradictory opinions point out to potential advan-
tages of laparoscopic surgery during the pandemic, given all
necessary precautions during perioperative period are ful-
filled. Society of American Gastrointestinal and Endoscopic
Surgeons (SAGES) emphasizes proven benefits of MIS on
reduced hospitalization and complications, which might be
advantageous during a period of restricted resources [19].
SAGES also raises concerns that filtration of aerosolized
particles may be even more challenging during open sur-
gery [19].

Nonetheless, erring on the side of safety would warrant
treating SARS-CoV-2 as exhibiting infectious aerosoliza-
tion properties and specific precautions need to be taken for
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laparoscopy/robotic surgery [30]. MIS should be performed
by experienced surgeons and surgical training avoided
[30, 32, 37]. No visitors should be allowed in the OR and
personnel exchange kept to a minimum [27, 30, 32, 37].
PPE, including N-95 masks, should be made available to
healthcare staff [30]. Efforts should be made to limit cautery
plume creation and uncontrolled CO2 release into the OR
[30]. Nasogastric tube placement is an aerosol generating
procedure requiring full PPE and preferably should be
carried out in a specified location [28]. Port incisions should
be of minimum length to allow for passage of ports, but not
allow for leakage. An 8 mm instrument should not be
introduced through a 12 mm daVinci trocar without a
reducer and a 5 mm instrument should not be introduced in
a 12 mm trocar [19, 37]. If ports develop a leak, the seals/
ports should be changed immediately [45]. Insufflation
pressure should be kept to the lowest acceptable level
offering a safe operating space and maintain visibility
[19, 30, 37]. Smoke evacuation systems with active filtering

mode should be provided [19, 37]. For robot-assisted
laparoscopy, the use of intelligent integrated insufflation
systems is recommended [32, 37]. One of the available
systems that allows for a closed circulation of CO2 along
with ultralow particulate air (ULPA) filtration is the smoke
evacuation mode of Airseal System (Conmed, USA; Sur-
giquest, UK) [30]. Prior to specimen extraction, closure,
trocar removal, or conversion to open, all pneumoper-
itoneum should be safely evacuated via a filtration system
[30, 37]. Laparoscopic suction devices should ideally be
connected to a filtered device with an ULPA, or high-
efficiency particulate air filter and not to an in-room canister
connected to wall suction [30]. For very detailed informa-
tion on necessary precautions and technical requirements to
mitigate viral contamination during laparoscopic and
robotic surgery, please refer to the SURS recommendations
[30]. Table 2 briefly summarizes surgical precautions.

While in hospital during recovery from surgery, cancer
patients should be considered immunocompromised and at
high risk of severe consequences with COVID-19 infection.
Appropriate precautions and early discharge is encouraged
[12]. Visitors to COVID-19 patients need to be limited or
preferably not allowed.

Radiation therapy

Radiation oncologists from the United States and United
Kingdom have published their recommendations on safe
management of PC during the outbreak [21]. They devel-
oped and published the Remote visits, and Avoidance,
Deferment, and Shortening of radiotherapy Framework.

RT may be preferred over surgery in HR patients during
the pandemic. This would require a shared decision with the
patient. Neoadjuvant ADT should be considered in asymp-
tomatic UIR, HR, cN1, oligometastatic, and low-volume M1
patients planning to receive definitive EBRT [21]. This may
safely be given for up to 6 months [17]. In attempts to
decrease the number of hospital visits, shortest safe EBRT
regimen should be favored, which may consist of 5–7
fractions of SBRT/ultrahypofractionation for localized IR
and HR PC [17, 21]. Prophylactic whole pelvic RT should
generally be avoided, due to the increased risk of grade IV
lymphopenia (unpublished data from RTOG 94139 [46]).
As previously mentioned, invasive procedures such as
fiducial insertion and/or rectal spacers for EBRT and bra-
chytherapy should be avoided given their reliance on anes-
thesia staff and PPE, risk of complications including severe
infection and hospitalization [11, 21]. Regarding palliative
radiotherapy, alternative options such as oral analgesics
should be preferred during the pandemic [21]. For more
detailed information on technical details of radiotherapy,
please refer to the publication by Zaorsky et al. [21].

Table 2 Recommendations for surgery during Covid-19 pandemic.

• Consent covering the risk of SARS-CoV-2 virus exposure and
consequences should be obtained.

• Infection with virus should be sought in any patient requiring
surgery by history, testing and preferably a recent chest imaging.

• In case of COVID-19 test positivity, the procedure should be
postponed, unless extremely emergent.

• When surgery must be performed in a patient with known or
suspected COVID-19 infection, procedures should be performed in
dedicated ORs complying with the hospital recommendation for
OR staff protection. Intubation and extubation should take place
within a negative pressure room.

• In the presence of a negative COVID-19 PCR test result, all
recommendations to mitigate SARS-CoV-2 transmission must be
diligently followed.

• Electro-surgery units should be set at the lowest possible settings.

• There are precautions specific to laparoscopy/robotic surgery that
need to be fulfilled.

• There is yet no evidence to indicate that SARS-CoV-2 virus is
present in CO2 aerosol; however, erring on the side of safety would
warrant treating SARS-CoV-2 as exhibiting infectious
aerosolization.

• Efforts should be made to limit cautery plume creation and
uncontrolled CO2 release into the OR.

• Insufflation pressure should be kept to the lowest acceptable level
offering a safe operating space and maintain visibility.

• For robot-assisted laparoscopy, the use of intelligent integrated
insufflation systems is recommended.

• Laparoscopic suction devices should ideally be connected to a
filtered device with an ULPA or HEPA filter.

• Prior to specimen extraction, closure, trocar removal, or conversion
to open, all pneumoperitoneum should be safely evacuated via a
filtration system.

OR operating room, ULPA ultralow particulate air, HEPA high-
efficiency particulate air.
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Systemic treatment

Man with advanced PC is generally older, frail, and has
multiple comorbidities. The risk/benefit ratio of palliative
and neoadjuvant/adjuvant treatments needs to be meticu-
lously assessed. Minimizing potential exposure to COVID-
19 by reducing visits to clinic, particularly for intravenous
or inpatient therapy, is advised. This is particularly impor-
tant during the early phase of the pandemic, when incidence
is rising exponentially and the imminent pressure on
healthcare resources remains unknown [8, 16, 21, 47, 48].
Regimens with a clear survival advantage should be prior-
itized with curative treatments remaining mandatory and
others requiring consideration of the risk/benefit ratio [16].
Treatments that have only shown a palliative effect for
patients who are symptomatic require careful discussion.

For patients with nonmetastatic disease and a PSA
doubling time of >9 months, initiating ADT may be sus-
pended [16]. Systemic treatment should be offered to
patients with hormone sensitive M1 disease; standard of
care would be ADT+ androgen receptor axis targeted
therapy (ARAT) [9, 11, 14]. Docetaxel should be avoided
as much as possible based on the risk of neutropenia and
frequent hospital visits during the pandemic [9, 11, 14, 16].
The initiation of ARATs may be delayed up to 6 months in
this climate [9]. Utilization of abiraterone acetate with 5 mg
prednisone daily might be reconsidered with respect to
avoidance of steroid [14]. Once ADT is instigated, remote
telemonitorization for PSA, testosterone, and other labora-
tory results would be appropriate [17]. For patients on
luteinizing hormone releasing hormone analogs, the longest
possible cycle frequency schedules of therapy should be
used, e.g., q 3–6 months instead of monthly injections
[11, 12, 17].

EAU considers treatment for metastatic castration resis-
tant (mCRPC) as high priority. Thus treatment with life-
prolonging agents should be initiated in <6 weeks [14].
Chemotherapy should be avoided as much as possible, and
when absolutely needed, docetaxel 75 mg/m2 should be
given 3-weekly with systematic G-CSF to avoid more fre-
quent visits or with 50 mg/m2 every 2 weeks [12, 14, 17].
Cabazitaxel 20 mg/m2 with systematic G-CSF should be
given if indicated and no other treatment option is available
[14]. Canadian recommendation for mCRPC would be in
favor of ARATs, if not used before [9, 11]. If ARATs have
been used previously, such that chemotherapy would be
next-line recommendation, a thorough discussion and
shared decision would be in order between the patient and
the physician [9]. In patients with bone-only mCRPC,
radium-223 may be preferred over chemotherapy, based on
availability [9, 11]. Agents decreasing the incidence of
skeletal-related events may be avoided or intervals exten-
ded, if administration of therapy involves hospital visits

[11, 12, 14]. Immunosuppressive agents such as steroids
should be avoided or reduced for antiemesis and prolonged
steroid treatment for PC should require reassessment
[9, 14]. Nonmyelosuppressive regimens must be preferred,
when alternatives exist [17]. Sipuleucel-T treatment may be
deferred [14, 17].

A recent retrospective population study from Italy has
suggested of a partial protective effect of ADT from SARS-
CoV-2 infection [49]. It is based on the rationale that
SARS-CoV-2 uses TMPRSS2, a member of the family of
type II transmembrane serine proteases, for fusion of viral
and cellular membranes. TMPRSS2 is highly expressed in
PC and its transcription is regulated by the androgen
receptor. The authors showed that PC patients receiving
ADT had a significantly lower risk of COVID-19 infection
(OR 4.05; 95% CI 1.55–10.59) [49]. More evidence on this
topic would be essential to draw any meaningful
conclusions.

Roadmap to resuming elective surgery after
COVID-19 pandemic

US governing health authorities have released a joint
statement on a roadmap for resuming elective surgery after
COVID-19 pandemic [7]. There are three main criteria that
must be met. There should be a sustained reduction in the
rate of new COVID-19 cases in the relevant geographic area
for at least 14 days. Any resumption should be authorized
by the appropriate municipal, country, and state health
authorities. The facility should have appropriate number of
ICU and non-ICU beds, PPE, ventilators, and trained staff
to treat all nonelective patients without resorting to a crisis
standard of care [7].

Conclusions

We are facing a clinical conundrum without a modern
precedent. Most routine activities regarding screening,
diagnosis, and treatment of PC may be safely suspended
during the SARS-CoV-2 pandemic. In-person visits should
be replaced by virtual visits, whenever possible. Most sur-
geries may be deferred, until after the pandemic. HR
patients may be counseled on neoadjuvant ADT+ EBRT or
delaying surgery. Precautions specific to laparoscopic/
robotic surgery need to be fulfilled, considering the
unproven but potential risk of aerosolization of SARS-CoV-
2 virus and spillage with pneumoperitoneum. The shortest
safe EBRT regimen should be favored and prophylactic
whole pelvic RT should generally be avoided. Systemic
therapy regimens with a clear survival advantage should be
prioritized, with curative treatments remaining mandatory
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and others requiring consideration of the risk/benefit ratio.
Nonmyelosuppressive regimens should be favored, when
alternatives exist. Prioritization strategies and recommen-
dations may be subject to change and thus have to be ree-
valuated frequently based on the trajectory of COVID-19,
international and national health authority recommendations
and resources available at institutions.
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