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Abstract

The COVID-19 pandemic-related constraints on healthcare access have raised concerns about adverse outcomes from delayed treatment,

including the risk of cancer progression and other complications. Further, concerns were raised about a potentially significant backlog of

patients in need of cancer care due to the pandemic-related delays in healthcare, further exacerbating any potential adverse outcomes.

Delayed access to surgery is particularly relevant to urologic oncology since one-third of new cancers in men (20% overall) arise from the

genitourinary (GU) tract and surgery is often the primary treatment. Herein, we summarize the prepandemic literature on deferred surgery

for GU cancers and risk of disease progression. The aforementioned data on delayed surgery were gathered in the context of systemic delays

present in certain healthcare systems, or occasionally, due to planned deferral in suboptimal surgical candidates. These data provide indi-

rect, but sufficient insight to develop triage schemas for prioritization of uro-oncological cases. Herein, we outline the extent to which the

pandemic-related triage guidelines had influenced urologic practice in various regions. To study the adverse outcomes in the pandemic-era,

a survey of urologic oncologists was conducted regarding modifications in their initial management of urologic cancers and any delay-

related adverse outcomes. While the adverse effects directly from COVID-19 related delays will become apparent in the coming years, the

results showing short-term outcomes are quite instructive. Since cancer care was assigned a higher priority at most centers, this strategy

may have avoided significant delays in care and limited the anticipated negative impact of pandemic-related constraints. � 2020 Elsevier

Inc. All rights reserved.
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1. Introduction

The highly contagious COVID-19 spread at such a rapid

rate that within 10 weeks of its recognition, a global pan-

demic had been declared [1]. It is clear that without any

effective therapies or effective vaccines on the horizon, mit-

igation through social distancing is the only effective strat-

egy to control the spread of COVID-19 [2,3]. The

mitigative role of physical distancing naturally applies to

health care workers (HCWs) and patients, especially those

in need of procedures for various malignancies. Based upon

the guidance from public health authorities and medical

societies, nonurgent medical care, including elective
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surgery, had been canceled due to increased risk of expo-

sure of HCWs [4]. Initial recommendations of public health

authorities and medical societies for postponement of non-

urgent surgery were designed to maintain the health sys-

tems’ capacity to accommodate the anticipated surge of

cases, to preserve personal protective equipment (PPE), and

to avoid unnecessary exposure to COVID-19 in order to

maintain a healthy work force [5,6].

While it had been widely anticipated that the rate of

COVID-19 infections would be under control by the sum-

mer of 2020, quite the opposite has occurred. Nearly 8

months from the onset of the COVID-19 outbreak, daily

infection rates have continued to rise throughout most of

the United States, Brazil, India and Russia, with new clus-

ters reported in China and the United Kingdom [7,8]. Con-

sequently, of the 155 countries surveyed by the WHO, 42%
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had partially or completely disrupted services for cancer

treatment [1, 9]. It has been reported that patients with

COVID-19 infection undergoing surgery had a periopera-

tive respiratory complication rate of over 50% and 30-day

mortality rate of 38%, particularly in patients that were

older, male, or with comorbidities and malignancy. Over

one-third of new cancers in men and 20% of all new cancers

are diagnosed in the GU tract [10]. For patients with GU

malignancies, much of the survival benefit is derived

through surgical extirpation of the primary tumor. Thus, the

concerns over potential adverse impact (oncologic and non-

oncologic) of delayed care of GU cancers, compounded by

the climbing number of COVID-19 infections, are likely to

remain clinically relevant for the foreseeable future.

Herein, we outline the existing evidence regarding adverse

oncologic outcomes from delayed surgical care and the

extent of GU cancer care disruption reported from various

regions due to various local or regional triage guidelines.

These guidelines on the safety of deferred treatment were

developed based on reports of delayed care due to causes

unrelated to an outbreak. These include factors such as

delayed access to care inherent in certain healthcare systems

or deferred treatment in unhealthy patients who were deemed

unfit for surgery. In order to capture contemporaneous data

on the pandemic-related changes in treatment paradigms and

potential adverse outcomes, we conducted a survey of uro-

logic oncologists to obtain first-hand account of delays and

short-term outcomes which are summarized below.

2. Delayed surgery and adverse outcomes

Regions that may be expecting a surge in the pandemic,

and the related constraints on access to healthcare, will

need to develop triage and prioritization schemes for elec-

tive, but urgent or essential cases. Other than for low-risk

prostate cancer and small renal masses, there is no prospec-

tive data available on adverse outcomes related to deferred

treatment. Most of the prepandemic published literature is

based on deferred treatment for patients with significant

comorbidities who were deemed poor candidates or from

unplanned delays in access to healthcare such as in rural

areas or national health services. Below, we provide a tar-

geted review of the historic knowledge on the extent to

which delays in surgery may be acceptable and without

compromising oncological outcomes.

2.1. Prostate cancer

2.1.1. Low- or intermediate-risk prostate cancer

In men with low-risk prostate cancer (CaP), active sur-

veillance (AS) is the standard management strategy with

>98% long-term survival so the issue of surgical case delay

is not relevant in this context [11]. While most patients

with International Society of Urological Pathology grade

group 2 (GG2) CaP undergo treatment, a subgroup with

unifocal or low volume GG2 can exhibit indolent behavior
and can be managed initially in a fashion similar to GG1

CaP. Although a previous study of AS of GG2 CaP reported

increased risk of metastases over a 15-year period, this

alone does not preclude AS in this group [12]. A more strin-

gent AS protocol tailored to GG2 patients should be used

than the protocol used in that study; one that incorporates

MRI of prostate or tissue-based genomic tests to identify

grade progression and offer timely treatment [13]. In a pan-

demic-related triage plan, treatment of contemporary low-

volume GG2 CaP (e.g., 1−2 core) can be safely deferred,

with monitoring, for a year or longer. Patients with larger

volume GG2 (>3 cores) or GG3 CaP who may have been

counseled to undergo radical prostatectomy can be reas-

sured of the safety of deferred treatment for 6 to 12 months,

without compromising oncological control [14].
2.1.2. High-risk prostate cancer

GG4 or GG5 CaP is associated with high-risk of adverse

pathology, increased risk of metastasis, and mortality.

Because early treatment is usually recommended for high-

risk CaP, data on delayed treatment specifically for this

cohort is scant and the rationale entirely undefined. A study

of men with a mix of GG3 to GG5 CaP treated with radical

prostatectomy within 3 months vs. 3 to 6 months after diag-

nosis did not find any significant differences in terms of

adjuvant therapy, or 5�year biochemical or metastasis-free

survival for any GG CaP [15]. Similarly, a Scandinavian

study of long-term follow up (29 years) of clinically local-

ized CaP, >50% of which were classified as high risk, dem-

onstrated a prolonged time interval between diagnosis of

CaP and the development of metastasis, suggesting that a

short delay in definitive treatment is unlikely to result in

adverse oncological control [16]. A study by Boorjian et

al., of 3,149 men, including historical cohorts, treated with

radical prostatectomy, looked at the risk of biochemical

recurrence based on the time interval between biopsy and

surgery [17]. They found no association between delayed

surgery (up to 12 months) and risk of biochemical recur-

rence, including in small subgroup with high-risk disease.

A more recent retrospective review suggested that delayed

prostatectomy for GG4 and GG5 was not associated with

worse oncological outcomes [14]. However, this cohort

largely consisted of intermediate risk cases, and only 3% of

cases were delayed for more than 6 months. In the absence

of any Level 1 evidence, the recommendation for surgical

delays must rely on scant data from retrospective studies

and clinical judgment. It is likely that the screening-based,

contemporarily diagnosed high-risk CaP, which is often

detected by advanced imaging, is less risky than the tradi-

tional cohort, providing some confidence in the safety of

short-term deferral for up to 6 months. Men with very high-

risk CaP (multiple cores with GG4-5, cT3, PSA > 20),

should be prioritized for treatment, however, surgery does

not need to be the initial treatment in the setting of a pan-

demic since effective alternative therapies are available.
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2.1.3. Alternatives to surgery

Limited access to surgery in the setting of a pandemic has

made other options, such as radiotherapy (RT) and/or andro-

gen deprivation therapy (ADT) a topic of debate [18]. While

RT may be equally efficacious for many patients, the feasibil-

ity of safely delivering RT in a pandemic depends on the

location and logistics of the radiation facility. Switching

treatment from surgery to RT in a pandemic due to safety

reasons may be difficult to justify considering dozens of

required encounters with HCW and increased risk of expo-

sure. Further, switching treatment from surgery to RT for

expediency appears oncologically unnecessary, since any

treatment of CaP can be safely deferred for a few months.

Due to concerns over disease progression from deferred

surgery for high�risk and/or locally advanced CaP, the use of

neoadjuvant ADT while awaiting surgery has been discussed

and/or recommended by some experts. This is not an entirely

a new concept in high-risk CaP treatment. The efficacy and

safety of neoadjuvant ADT for 4 months has been reported

previously in a small study. A recent review of the National

Cancer Database revealed that the use of neoadjuvant hor-

monal therapy prior to radical prostatectomy has increased

over the last few years [19]. It is important to note that the

role of neoadjuvant ADT prior to surgery for high�risk dis-

ease remains undetermined, and is currently a subject of ran-

domized controlled trials. However, if delay of >6-month is

anticipated, neoadjuvant ADT for high-risk CaP may be used

with informed discussion, in select cases. This approach may

provide pathologic control and some reassurance, especially

since the clinical use and side effects of short-term ADT are

well established from combination with RT.
2.2. Bladder (urothelial) cancer

2.2.1. Nonmuscle invasive bladder cancer

Small, papillary tumors (< 3 cm) when resected are typi-

cally low-grade, low-risk, nonmuscle invasive bladder can-

cer (NMIBC). These are associated with frequent

recurrences but very low risk of progression to higher stage

[20]. Very small papillary tumors (<1 cm), can be safely

fulgurated in the office setting. While cancer staging is

important, the risk of anesthesia and hospitalization during

a pandemic may outweigh the benefits of a staging resection

at that time. Thus, in the setting of pandemic-related con-

straints, delayed transurethral resection (TURBT) for up to

3 months is oncologically safe, unless gross hematuria

requires earlier intervention.

A different set of considerations applies to patients with

bladder masses that appear to be in the high-risk NMIBC

category, i.e., large, multifocal, with carcinoma-in-situ

(CIS). High-grade, T1 tumors § CIS are at increased risk of

progression to muscle-invasive disease. Thus, these patients

should be prioritized for TURBT with both a diagnostic

(staging) and a therapeutic intent, followed by intravesical

therapy within 1 to 2 months. A standard recommendation
for patients with high-risk NMIBC is to undergo repeat

TURBT within weeks due to the 30% to 40% risk of unde-

tected muscle invasion, i.e., understaging [21]. In the set-

ting of a pandemic, this approach would potentially double

the resource utilization, and the risk of COVID-19 exposure

to the patient and staff. Thus, it is even more critical to per-

form a high-quality initial TURBT, with complete and deep

resection, such that the risk of understaging can be reduced

and repeat TURBT can be safely delayed.
2.2.2. Muscle invasive bladder cancer

Whether considering primary upfront cystectomy or

NAC, consideration must be given to the frequency of med-

ical encounters, the risk of readmission or ER visits, and

the risk of COVID�19 infection in the perioperative period

vs. during 3�4 cycles of cisplatin�based chemotherapy.

Radical cystectomy requires hospitalization for 6 to 7 days,

with 25%�30% risk of readmission [22]. Use of NAC

requires multiple medical encounters for several weeks to

months to undergo infusions, imaging, and laboratory test-

ing. Chemotherapy is also associated with 10% to 20% risk

of ER visits or hospital admissions due to complications,

with high utilization rate of resources including PPE during

each encounter [23]. While deciding on the initial therapy,

due consideration should be given to the net survival benefit

from NAC, which appears to be relatively modest, and from

cystectomy which is curative, providing much of the sur-

vival advantage in MIBC. Alternative approaches such as

RT with sensitizing chemotherapy can be effective in select

patients and may be an attractive option for MIBC with

favorable features. However, the frequency of interactions

required for this approach defies the only effective mitiga-

tive measure against COVID-19, i.e., physical distancing.

Further there are concerns regarding chemotherapy admin-

istration in the elderly with cancer. In a modeling study, it

was estimated that the case fatality rate from COVID-19

infection in a 70-year-old patient may be 2- to 3-folds

higher than the 5% survival benefit from chemotherapy

[24]. Thus, in the context of pandemic-related limitations

on access, the initial treatment should be that which pro-

vides the highest cure fraction, e.g., radical cystectomy.

For patients being considered for radical cystectomy,

time from diagnosis to surgery is an important predictor of

oncologic and survival outcomes. In a single center study

of 247 patients, a lag between diagnosis and surgery of >12
weeks was associated with worsening pathologic stage and

lower 3-year survival [25]. These adverse outcomes from

delayed surgery persisted even after adjustment for nodal

status, and clinical and pathological stage. Gore et al. ana-

lyzed the Medicare-linked SEER dataset to determine the

effect of surgical delay in the subset of 441 patients with

stage II bladder cancer [26]. Significantly worse disease-

specific and overall survival were noted if the delay

between diagnosis and cystectomy was >12 weeks, and

those with >24-week delays had a rapid decline in survival.
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2.3. Upper tract urothelial cancer

Other than patients with a solitary kidney or small, low-

grade tumors, nephroureterectomy (NU) is required in most

patients with high-grade upper tract urothelial cancer

(UTUC). Waldert et al. have reported delayed NU by >3
months is associated with worse pathologic stage and

lymph node metastases [27]. Another study reported that

delay of >4 months, compared to 1 month, was associated

with significantly worse overall survival [28]. Alternative

approaches include repeat endoscopic ablation or partial

ureterectomy when anatomically feasible. Repeat endo-

scopic procedures, which are noncurative, require multiple

interactions and resource utilization, and thus, would not be

considered a safer option. During the pandemic, the initial

intervention for UTUC should be that which provides the

most durable disease control should be given priority i.e.

partial ureterectomy or nephroureterectomy.
2.4. Kidney cancer

2.4.1. Small renal mass

Small renal masses (SRM; ≤4 cm) are typically associ-

ated with slow growth and low risk of progression or metas-

tases [29]. In a prospective study on active surveillance of

SRM, the metastasis rate was only 1.1% after 28 months

follow-up, with median increase in diameter of 1.3 mm/y.

Another prospective study has demonstrated a cancer�spe-

cific survival rate of 100% for patients on active surveil-

lance for SRMs [30]. Considering these favorable data,

surgery or ablation for SRMs can be deferred for 12 months

or longer, and replaced with periodic imaging to establish

growth kinetics.
2.4.2. Large renal mass

Larger renal masses can be classified as cT1b (between 4

and 7 cm) or cT2 (>7 cm). These masses are managed with

early surgical excision, so studies of the natural history of

large renal masses typically include only those individuals

who were deemed suboptimal candidates for surgery. In a

small study of 68 patients with cT1b renal masses (median

4.9 cm) and at least 6 months follow-up, delayed interven-

tion in patients with higher linear growth rates (median

0.72 cm/y) did not result in disease progression to metasta-

ses [31]. A retrospective study by Touma et al. described

the natural history of cT1b tumors that were observed with-

out upfront nephrectomy in older patients (mean age 75.5

years) [32]. Progression to metastases was noted in 24% of

patients who had a linear growth rate of 0.98 cm/y, while

those remaining free of metastases had a slower growth rate

at 0.67 cm/y. The linear growth rate appears to be highly

correlated with disease progression in patients with large

renal masses. Thus, in situations with limited access to

healthcare, an initial period of surveillance with repeat
imaging at 3 to 6 months intervals to define growth kinetics

appears to be safe.

2.4.3. Inferior vena cava tumor thrombus

Patients with a renal mass and tumor thrombus in the

inferior vena cava are at high risk of developing metastases

and/or other complications. This is highlighted by the fact

that if left untreated, median survival for these patients is

only 5 months and 1�year disease specific survival is

<30% [33]. Several reports have demonstrated a durable

survival rate following complete excision including radical

nephrectomy and IVC thrombectomy. Therefore, surgical

care of these patients is considered urgent and should be

prioritized to be done in <1 month [34].

2.4.4. Metastatic renal cancer

The role of cytoreductive nephrectomy as a standard of

care in the setting of synchronous metastases has recently

been challenged since two randomized trials did not show a

survival advantage to upfront nephrectomy. The CAR-

MENA trial demonstrated the noninferiority of initial ther-

apy sunitinib alone compared to nephrectomy followed by

sunitinib in intermediate and high-risk RCC [35]. Further,

the SURTIME trial, evaluating the timing of nephrectomy,

demonstrated that initial systemic therapy with delayed

nephrectomy was safe and without any difference in short-

term disease progression [36]. In the setting of pandemic-

related constraints, there is a greater impetus for early initi-

ation of systemic therapy and assessment of objective

response before considering cytoreductive nephrectomy.

2.5. Testicular cancer

2.5.1. Clinical stage I

Delays of more than 1 month in seeking primary care or

specialist referral are common and significantly associated

with worse pathologic stage. This can result in increased

intensity of subsequent adjuvant therapy, and possibly

affect the survival outcomes [37]. Thus, radical orchiec-

tomy should be performed within 2 weeks of presentation.

Clinical stage I germ cell tumors, both seminoma and

nonseminoma, have been managed with various surveil-

lance strategies at an increasing rate over the last decade.

Mazzone et al. analyzed (with propensity score matching)

the SEER data to determine the rate of postorchiectomy

intervention in 5,034 patients with testicular nonseminoma

[38]. There was an increasing rate of surveillance and

decreasing rate of retroperitoneal lymph node dissection

(RPLND), and active treatment compared to surveillance

was not associated with lower cancer-specific mortality. In

a companion study, of 11,206 patients with testicular semi-

noma in the SEER database, there was an increase in the

utilization of initial surveillance and chemotherapy and

decrease in the use of RT [39]. No differences in survival

were noted, when surveillance or RT or chemotherapy were
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compared with each other. In a resource-constrained envi-

ronment with associated risks of exposure, it is safe to

employ surveillance strategy instead of adjuvant chemo-

therapy, RT, or RPLND.

2.5.2. Metastatic testicular cancer

Since, the mid-1970s, survival of men with metastatic

testicular cancer is in large part dependent upon platinum-

based chemotherapy, with consolidative surgery playing an

important role [40]. In the setting of a pandemic, valid con-

cerns about systemic chemotherapy have been raised such

as frequent interactions, repeated exposure and immunosup-

pression. However, patients with testicular cancer are often

young and healthy, and thus, at a lower risk of complica-

tions from immunosuppression or COVID-19 exposure.

Since chemotherapy for advanced testicular cancer (unlike

urothelial cancer) is usually curative, it should be initiated

without delay for these patients with otherwise long life

expectancy. In case of large tumor burden and constraints

on surgical access, radical orchiectomy can be postponed if

necessary to expedite platinum-based chemotherapy [41].

2.5.3. Postchemotherapy retroperitoneal mass

The management of postchemotherapy residual retroper-

itoneal mass depends on the type of primary tumor. For

seminomatous tumors, small residual mass (<3 cm) after

chemotherapy can be safely observed to allow serial imag-

ing since its very uncommon to find viable tumor in

RPLND specimen [42−43]. Those patients with increasing

size of the mass may be selected for RPLND. Larger (>3
cm) seminomatous residual masses typically require

RPLND, although the surgery can be quite challenging and

20% to 40% may still only harbor fibrosis [44].

The radiographic size of residual NSGCT mass does not

inform the decision to delay RPLND. A report from the

German Testicular Cancer Study Group has demonstrated

that as the mass size increases from <1 cm to 1.5 and

>1.5 cm, the viable cancer detection rate in the RPLND

specimen increases from 9.4% to 21% and 35% [45]. Avail-

able data on delayed RPLND is scant and suggest that

delays >3 months can significantly compromise patient sur-

vival [46]. In the absence of any alternative curative thera-

pies for this stage, RPLND for a NSGCT residual mass

should be prioritized and performed within a month.

2.6. Penile cancer

Penile cancer is a rare but aggressive tumor which is often

associated with delayed presentation. Because surgical exci-

sion is the only curative treatment, the primary tumor is often

excised promptly and there is lack of clinical data on the

effect of delayed surgery on penile cancer outcomes. It is

known that if left untreated, most men will die of the disease

within 2 years [47]. Lucky et al. reported, delayed presenta-

tion of >6 months was associated with locally advanced
disease in 43% of men [48]. Due to the rarity of this tumor

and scant data, primary lesions should be excised without

delay. To avoid risk of exposure to COVID-19, this can be

accomplished either spinal or regional anesthesia.

The timing of inguinal lymphadenectomy (ILND) for

cN0 patients is debatable. While a short period of observa-

tion is often used to differentiate any infection or inflamma-

tion related palpable LND, earlier ILND is associated with

improved survival [49]. Leitje et al. have demonstrated that

prophylactic ILND performed before developing inguinal

recurrence is associated with improved disease-specific sur-

vival. Patients with initial cN0 disease, ILND within 3

months were associated with significantly higher disease-

specific survival than those with late ILND (64.1% vs.

39.5%, respectively [50]). Penile cancer control requires

surgical excision at all stages of the disease, thus surgical

excision should proceed without delay.

3. Surgical priority guidelines and clinical practice

As COVID-19 pandemic-related constraints were being

implemented, several organizations and experts developed

documents on prioritization of surgical intervention for var-

ious urological conditions [18, 51−54]. The prioritization

strategies for treatment of various urologic conditions,

especially cancers, were based on the criteria and historic

knowledge of adverse outcomes from delayed care detailed

in Section 2 above. These triage guidelines were reviewed

and summarized by Shinder et al., demonstrating general

agreement in the recommendations, with some variation

[55]. Due to the urgency and need for rapid communication

during the early days of the pandemic, none of the initial

guidelines and recommendations were based on a formal,

systematic review of the literature. Typically, the initial

methodology included targeted review of literature and

expert opinion from a specialty organization or a group, or

solicitation of rapid response from experts, including in

open social media format [18]. Subsequently, Katims et al.

and others carried out systematic reviews of the literature,

generating guidelines for prioritization of care for urologic

cancers [56]. Herein, we outline the extent to which the uro-

logic community has adapted these changes in clinical prac-

tice over the recent months.

The Soci�et�e Internationale d’Urologie (SIU) conducted a
survey in late March 2020 to assess changes in practice for

various conditions in response to COVID-19 [57]. A total

of 2,494 urologists (various specialties) from 76 countries

completed the survey. The survey questions included

whether the urologists would change (prioritize or post-

pone) any of the 14 common urology procedures, including

oncologic procedures, and to assign priority score to these

procedures. Overall, oncological conditions, especially con-

ditions with the greatest malignant potential received higher

priority score (e.g., median scores for TURP, 1; radical

prostatectomy, 5; TURBT, 8). Urologists were less likely to

postpone and more likely to continue or prioritize
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scheduling of oncological procedures. For example, uncom-

plicated stone management was 2.5 times more likely to be

postponed while nephroureterectomy was 2.5 times more

likely to be prioritized. In general, respondents’ priority

scoring of urological procedures closely matched the prior-

ity recommendations by the guidelines published by the

European, the British and Australian urologic societies.

One of the surveys of urology providers (physicians,

nonphysicians, nurses, advanced practitioners) about the

pandemic-related effects was conducted using Twitter

accounts of nearly 20 urology-related organizations and

individuals [58]. From these accounts with well over

100,000 followers, 678 urology providers from 77 countries

completed the full survey. As expected, the regions with

severe COVID-19 outbreak reported greater reduction in

urologic surgery. A delay in access to urological services

was reported across the board, with 50% of respondents

concerned about adverse effects of delayed treatment on

survival outcomes of their patients. Overall, urologic sur-

gery for benign conditions was reported to have been

reduced by nearly 75% to 90%, while urologic cancer sur-

geries were reduced by 20% to 35%.

In a 12-question survey using social media in late March

2020, Dotzauer et al. received responses from 235 urologists

from 44 countries, including 25 from the Unites States. A

majority of urologists, 63%, were practicing in WHO desig-

nated COVID-19 high-risk countries. As expected, 93% of

urologists indicated a change in their clinical practice due to

COVID-19. However, the majority of respondents (75%

−80%) were able to continue oncologic surgery, with few

cancellations [59]. The Papa Giovanni XXIII Hospital in

Northern Italy was among those that were overwhelmed ear-

lier by an exponential increase in COVID-19 cases [60].

Most of the medical personnel were reassigned to care for the

COVID-19 patients including anesthesiologists. Conse-

quently, a staggering 75% reduction in overall surgical proce-

dures, with a 67% reduction in uro-oncological procedures

was noted, compared to the same period in 2019.

With near complete cessation of outpatient procedures

for early detection in many regions, combined with substan-

tial reduction in surgery for GU cancers, these authors and

others have expressed significant concerns over the poten-

tial for adverse oncological outcomes, which could appear

in the months or years to follow.

4. Changes in clinical practice and adverse outcomes

While the overall reduction in GU oncology surgical

procedures has been reported, data on the use of preferred

alternative therapies or the extent of adverse outcomes

from deferred treatment have not been available. To under-

stand changes in the treatment of common GU cancers, we

surveyed members of the Society of Urologic Oncology

(SUO) between June 10 and June 28, using an anonymous

e-mail survey sent to 821 members. Complete survey

response was received from 140, with response rate of
17.1%. This response rate is within the expected range of

online medical surveys which is often <20%, depending

upon the frequency and type of follow up reminders (we sent

only on follow up reminder, as per policy of the SUO) [61].

Because this survey was conducted during the 6th month of

the pandemic, sufficient time had elapsed to potentially dem-

onstrate some of the adverse outcomes (or lack thereof) from

modifications in cancer management strategies in response to

the pandemic-related delays. The questions included whether

the COVID-19 pandemic had necessitated modifications to

their standard “initial” management of CaP, (intermediate

and high risk), bladder cancer (MIBC), and kidney cancer

(T2-4), and which alternative therapies were utilized instead

of surgery. We also inquired whether the respondents were

personally aware of any patients with GU cancers who had

experienced an adverse outcome related to delayed treatment

(Table 1).

Of the respondents, 72%, 29%, and 56% reported that

they had modify their initial management of prostate can-

cer, bladder cancer and large renal masses, respectively. Of

these, cancellation of all surgical cases for prostate cancer

and kidney cancer was reported by 59% and 13% of

respondents, respectively (Fig. 1). As an alternative to sur-

gery for prostate cancer during the pandemic, ADT was pre-

ferred by 19% and RT by 15% of the respondents. Of the

alternative approaches utilized for MIBC, 20% preferred

neoadjuvant chemotherapy during delayed surgery while

14% favored early cystectomy. For Kidney cancer manage-

ment (excluding small renal mass), surgery was preferen-

tially performed only for the large, complex renal masses.

For metastatic renal cancer, only 10% reported a preference

for initial systemic therapy instead of upfront cytoreductive

nephrectomy. This appears to be in discordance with a

number of published guidelines.

Nineteen uro-oncologists (13.5%) reported that they

were personally aware of patients with GU cancers who

experienced an adverse outcome due to COVID-19 related

delays in surgery. These were primarily from an academic

practice (84%) or a large, urban area (74%) or from regions

severely affected by COVID-19 (74%). The median number

of patients with a known adverse outcome was 2 (range

1−10). Details of the adverse outcomes were provided for

13 patients by 10 (7%) respondents. These included onco-

logical disease progression in 9 patients (lymph node

enlargement, IVC thrombus, lung nodules) and nononco-

logical complications in 4 patients (hematuria, obstruction,

ER visits). In response to the extent of backlog of GU can-

cer surgery, 49% believed that the backlog could be cleared

within 1 month while 39% stated 2 to 3 months.

These results suggest that most uro-oncologists have

been able to continue surgical treatment along with their

standard management pathways for bladder cancer, and to

some extent, kidney cancer. Most significant disruption of

initial surgical treatment was noted for prostate cancer,

with one-third of the respondents using some type of alter-

native therapy instead of surgery.



Table 1

Characteristics of respondents and modifications in treatment due to Covid-19 pandemic

Question Response no. Response percent

Age (y):
<40 41 29.3
40−50 59 42.1
51−60 25 17.9
61−70 10 7.1
>70 5 3.6

Practice location:
Large, urban area 90 64.3
Mid-sized city 42 30.0
Small, rural area 8 5.7

Practice type:
Academic 113 80.7
Private small group 5 3.6
Private, hospital employed 7 5.0
Private, large group 9 6.4
VA, Govt. or public hospital 6 4.3

How was your region affected by COVID-19 infections?
Minimally 22 15.7
Moderately 62 44.3
Severely 44 31.4
Overwhelmed 12 8.6

Currently, how many "elective" surgical procedures are you able to schedule, compared to your normal
schedule?
<25% 18 12.9
26−50% 29 20.7
51−75% 23 16.4
>75% 70 50.0

When do you expect to have no restrictions on elective surgery scheduling?
within 4−6 weeks 79 56.4
<3 months 29 20.7
>9 months 4 2.9
3−6 months 19 13.6
6−9 months 9 6.4

When do you expect to clear the backlog of uro-oncology surgical cases?
<1 month 69 49.3
2−3 months 55 39.3
4−6 months 12 8.6
>6 months 4 2.9

Did the pandemic-related delays in access require you to consider modifications to your standard “initial”
treatment for intermediate and high-risk prostate cancer (multiple answers allowed):
No changes required due to sufficient access to care 39 27.9
Postponed all surgery 82 58.8
Preference for RT 15 10.7
Preference for ADT 27 19.2
Preference for hypo-RT 5 3.6

Did the pandemic-related delays in access require you to consider modifications to your standard “initial”
treatment for muscle-invasive bladder cancer (multiple selections allowed):
No changes required due to sufficient access to care 99 70.7
Preference for cystectomy, without neoadjuvant chemotherapy 20 14.3
Preference neoadjuvant chemotherapy to buy time 28 20.0
Preference of radiation therapy instead of surgery 5 3.6

Did the pandemic-related delays in access require you to consider modifications to your standard “initial”
treatment for kidney cancer (T2-T4, M+) (multiple selections allowed):
No changes required due to sufficient access to care 61 43.6
Postponed surgery for all asymptomatic cases, regardless of size 18 12.9
Preference surgery only for large, complex masses 65 46.4
Preference for systemic therapy for metastatic cases instead of nephrectomy 14 10.0

Are you “personally” aware of any patient who suffered from cancer progression and poor outcome due to
delayed access to care?
Yes 19 13.5
No 121 86.5

How many patients? (Median 2; Range 1−10)
1 6 4.3
2−3 7 5.0
>3 5 3.6
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Fig. 1. Modifications to initial treatment in response to COVID-19 related constraints. (A) Prostate cancer; (B) Bladder cancer; (C) Kidney cancer. RT, radio-

therapy; ADT, androgen deprivation therapy. *Total may be >100% because multiple choices were allowed.
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5. Conclusion

In regions facing a potential surge of a pandemic and sub-

sequent strain on the healthcare system, the most optimal
prioritization strategy would consider patient safety and the

adverse outcomes from postponing treatment. Simulta-

neously, steps should be taken to avoid unnecessary backlog

of cases which could further exacerbate the effects of delayed
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treatment. Significant concerns exist regarding poor oncologi-

cal outcomes and complications from delayed cancer surgery.

While the full impact of disruption in cancer care on survival

outcomes will not be fully known for a few years, the survey

of uro-oncologists provides an early snapshot, and a first-

hand account of the extent of treatment modifications and

some of the adverse outcomes. In most regions of the world,

treatment for various malignancies, including surgery, had

been given priority in most of the triage schemes. Conse-

quently, this strategy may have avoided a significant backlog

of surgical cases as evident from the survey results. Since

most patients have been able to receive some type of treat-

ment (often within the proposed window of safety), we

hypothesize that the COVID-19 pandemic-related disruptions

in health care may not have a significant impact on survival

outcomes of patients with urologic cancers.
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