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Abstract. Bladder cancer is the sixth most common malignancy in the United States and is associated with high morbidity and
mortality rates. To date, no guidelines have been published that clearly establish bladder cancer management recommendations
during the COVID-19 pandemic. In this short commentary, we strive to outline recommendations for treatment of both muscle
invasive and non-muscle invasive disease based on data from various trials and prior studies while taking into account the
potential lack of hospital resources available to physicians depending on their practice location.

INTRODUCTION

COVID-19 is rapidly changing the landscape of
medical care in 2020. Hospital resources are stretched
thin as the number of cases continue to climb daily.
However, with so many resources being diverted
for this national pandemic, it begs the question:
how can we continue to treat patients with other
life-threatening illnesses during this time without
compromising the necessary resources to manage a
pandemic and putting our patients, as well as their
families and local communities, at risk of contracting
this virus?

Bladder cancer is one of the most common
genito-urinary malignancies and is associated with
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significant morbidity and mortality, particularly when
treatment is delayed. In addition, regardless of the
tumor stage, bladder cancer treatment and follow up
require a magnitude of resources that may be dif-
ficult to allocate during the COVID-19 pandemic.
In response to this global pandemic, the American
College of Surgeons recommended cancelation of
non-urgent elective surgeries and the American Soci-
ety for Clinical Oncology recommended postponing
visits for patients not on active cancer treatment.
Recent recommendations were subsequently made
regarding the triage of urologic surgeries and in gen-
eral, non-surgical treatments or deferral of surgery
should be highly considered if possible [1]. This
guidance is particularly challenging in non-muscle
invasive bladder cancer (NMIBC) patients that need
frequent cystoscopies, transurethral resections, and
office visits. Moreover, delaying timely definitive
therapy for muscle-invasive bladder cancer (MIBC)
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may result in missing the window of opportunity for
cancer cure. Our goal is to discuss and suggest man-
agement of non-metastatic bladder cancer patients
during this outbreak.

NON-MUSCLE INVASIVE BLADDER
CANCER

Almost 80% of patients with newly diagnosed
bladder cancer present with a non-muscle invasive
tumor. NMIBC is a heterogeneous disease with
different rates of recurrence and progression. The
American Urological Association/Society of Uro-
logic Oncology developed a risk stratification system
that classifies NMIBC based on tumor grade, size,
variant histology, lymphovascular invasion, multifo-
cality, and response to intravesical BCG and tumor
recurrence [2]. This system categorizes NMIBC into
low, intermediate and high risk for recurrence and
progression.

Surveillance and TURBT

Several studies have shown that low risk NMIBC
can safely be managed with active surveillance
following initial TURBT. Although the risk of recur-
rence may be as high as 61% at one year and
78% at 5 years, the risk of progression to mus-
cle invasive bladder cancer is less than 1% at both
one and five years [3]. A recent publication from
the International Bladder Cancer Group (IBCG)
provided recommendations for management of low-
grade NMIBC (including active surveillance) with
the goals of reducing patient morbidity and improv-
ing system-wide resource utilization [4]. Given the
inevitable shift of resources diverted to treat patients
with COVID-19 and to prevent viral exposures dur-
ing medical visits, we propose surveillance for all
patients with a history of low-risk tumors – defined
as low grade solitary Ta tumor ≤3 cm or papil-
lary urothelial neoplasm of low malignant potential
(PUNLMP) – and only performing TURBTs for
symptomatic patients (e.g. intractable gross hema-
turia) during the pandemic, which is consistent with
the aforementioned IBCG recommendations. If a
TURBT is performed for suspected low-risk dis-
ease, an immediate perioperative dose of intravesical
chemotherapy should be considered given the well-
established reduction in tumor recurrence rates with
this therapy [5, 6]. We personally favor intravesi-
cal gemcitabine given the relative low cost, minimal
safety concerns, and acceptable patient tolerability.

The intermediate risk group is more heteroge-
neous, hence more challenging to address during the
current pandemic. Although the recurrence rate of
intermediate risk tumors at 1 year is 47% and 5-
year recurrence free survival (RFS) is 33%, rates of
tumor progression to MIBC are approximately 2%
at one year and more than 20% at 5 years [7, 8].
Of note, solitary high grade (HG) Ta tumors ≤3 cm
are categorized as intermediate risk by AUA guide-
lines, but other governing bodies like EAU and IBCG
classify any tumor with HG features as “high risk.”
[2, 9, 10]. These HG Ta ≤3 cm tumors have RFS
and PFS rates in between those quoted for the AUA
intermediate and high-risk groups, thus confirming
that the high-grade component is associated with a
more aggressive tumor phenotype [8]. Nevertheless,
given the relatively low risk of progression for low
grade intermediate risk tumors, we also recommend
surveillance for this group during the COVID-19
epidemic with consideration for TURBT for symp-
tomatic patients only. In contrast, patients with HG Ta
≤3 cm tumors should be treated the same as high risk
tumors (see below). Urologists may have to modify
their treatment strategy if the associated restrictions
on elective surgery persist beyond a reasonable time
period with consideration for TURBT if symptoms
develop or tumor progression is identified.

Large high grade Ta lesions and T1 tumors carry a
significant risk of progression to MIBC. Up to 40%
of HG Ta tumors progress to T1 and 25% to MIBC
within 5 years [11]. Most T1 tumors are high grade
with significant potential for stage progression if left
untreated with up to 48% of patients progressing to T2
or greater [12, 13]. For these reasons, we believe that
patients with a diagnosis of high risk NMIBC should
proceed with standard management at this time.

Many institutions are developing surgical review
committees to triage which surgical cases should pro-
ceed based on recommendations from the American
College of Surgeons. Given that a TURBT has a
low risk of requiring admission, ICU resources, or
aerosolization (i.e. compared to a patient undergo-
ing ENT surgery), we recommend prioritizing these
cases when presenting them to surgical review com-
mittees. Due to potential shortage of ventilators and to
avoid exposure to aerosolized virus during intubation,
the urology and anesthesia teams can consider per-
forming selected cases under spinal anesthesia and/or
sedation. Of note, there are likely regional differences
in anesthesia preferences, although in our experi-
ence at our institution, the anesthesiologists prefer to
intubate these patients as secretions and aerosoliza-
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tion are difficult to control in patients with regional
anesthesia or general anesthesia without airway
control.

The AUA guidelines strongly recommend repeat
TURBT in patients with initial pathologic staging of
high grade T1 disease, as up to 30% of such patients
can be found to have MIBC on repeat resection.
Moreover, repeat TURBT results in improvement in
oncologic outcomes despite initial accurate primary
tumor staging [14]. Some governing bodies have
also advocated for consideration of repeat TURBT
in patients with an initial diagnosis of high-grade Ta
disease.

In the current COVID-19 era, we continue to advo-
cate for repeat TURBT in patients with an initial
diagnosis of high grade T1 disease, particularly if
detrusor muscle could not be identified in the initial
TURBT specimen. However, surgeon discretion, the
nuances of a particular patient’s case (i.e. relatively
small initial tumor with a visually complete TURBT),
and an institution’s competing burden of COVID-19
cases all may contribute to a decision to delay and/or
forgo a repeat TURBT. In such a scenario, extra atten-
tion should be paid to the patient’s surveillance and
response to intravesical therapy (see next section).
In addition, repeat TURBT can likely be delayed or
avoided for most patients with an initial diagnosis
of high-grade Ta disease and an otherwise visually
complete resection.

Intravesical therapy

Another equally important aspect of the man-
agement of high risk NMIBC is administration of
intravesical therapies. Intravesical BCG therapy is the
standard-of-care for high-risk NMIBC patients. Sev-
eral clinical trials and meta-analyses have shown that
intravesical BCG reduces recurrence rates and pre-
vents progression to MIBC more effectively than any
other current intravesical therapy. Level I evidence
shows that maintenance BCG therapy has also been
demonstrated to decrease tumor recurrences com-
pared to a single 6-week induction course [15].

In 2019, the urologic community faced a global
BCG shortage and several reports were published
on BCG allocation during this shortage. In short,
patients with initial high risk NMIBC were priori-
tized to receiving BCG induction, particularly those
with high grade T1 disease. Alternative intravesi-
cal chemotherapy was recommended if BCG was
not available while early radical cystectomy (RC)
was advocated in the highest risk cases. The Bladder

Cancer Advocacy Network (BCAN) expert panel
recently discussed these issues in the face of the
COVID-19 epidemic and suggested that it would be
safe to delay the 5th and 6th doses of a BCG induc-
tion course for several weeks in order to avoid the
risks of viral exposure during these clinic visits [16].
When faced with a patient on maintenance BCG,
the panel recommended administering doses one and
two of a three-week maintenance and skipping dose
three entirely. Of note, BCAN’s recommendations are
based on BCG and do not comment on other intrav-
esical treatments such as gemcitabine/docetaxel.

While these notions were proposed by bladder can-
cer thought leaders, they certainly have not been
tested in a scientific manner to determine clinical
equipoise with our current standard of care intrav-
esical regimens. Ideally, high risk patients should
receive an induction course of BCG followed by 2
maintenance courses (assuming complete response to
the induction course). Consideration could be given
to administring an abbreviated course of intravesical
therapy depending on the presumed cancer risk, BCG
supply and the current status of COVID-19 epidemic
within the local community. We feel this recommen-
dation should apply to other courses of intravesical
chemotherapy but realize that the data to support the
efficacy of such an abbreviated course of therapy is
lacking.

MUSCLE-INVASIVE BLADDER CANCER

MIBC is a more lethal disease that requires prompt
treatment. If left untreated, its cancer-specific mor-
tality (CSM) at 6, 9 and 12 months is 41%, 50%
and 58%, respectively [17]. Data by Gore et al. have
shown that delays in treatment can be detrimental.
When RC was delayed for 12 weeks after diagno-
sis the hazard ratio of death was twice as great as
those who had their cystectomy done between 4 and 8
weeks after diagnosis [18]. If RC is delayed more than
12 weeks from diagnosis, the risk of death increases
7.7-fold at two-year follow-up.

While few would argue that timely RC for MIBC
is crucial for patients pursuing surgery, the COVID-
19 pandemic has forced the urologic community to
reconsider this paradigm and potentially alter tra-
ditional decision making. The estimated national
average length of stay (LOS) after RC has been
reported to be 11 days [19]. Institutions with higher
RC volume and with established ERAS protocols
have demonstrated lower LOS, with an average stay
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of 5 days. While most patients have an uncompli-
cated course, 16% of patients require at least 1 day in
the ICU and almost 10% are discharged to a skilled
nursing facility or rehabilitation center for fur-
ther care after their acute hospitalization [19, 20].
The potential need for ICU care after RC must
be taken into consideration during the COVID-19
pandemic.

Major surgeries like RC are resource-intensive
with the need for ventilators, masks, and other equip-
ment. Moreover, the need for human resources is
extensive and something that may be taken for
granted. Obviously, the OR staff is necessary for such
a case to be performed, but the preoperative staff, the
admissions staff, the postoperative staff, the steril-
ization processing staff, the ward staff, the janitorial
staff, etc., also provide vital contributions to the work-
flow. General reductions in surgical volume translate
into a reduction in interactions amongst personnel
within a hospital system, which may help reduce viral
transmission during this pandemic. These factors all
need to be considered during this time when material
and human resources may be scarce and necessitate
diversion to other healthcare areas.

With these factors in mind, each individual
patient’s case needs to be scrutinized for necessity and
scheduling prioritization. We believe that RC is one
of the procedures that should be considered urgent
enough to perform during the COVID-19 pandemic.
Certainly, ERAS protocols should be implemented to
allow earlier hospital discharge. Telemedicine should
be used when feasible for pre- and postoperative vis-
its. As per BCAN recommendations, incision and
stoma care may be monitored by urologists through
a video visit. In addition, externalized ureteral stents
could be removed by the patient or a caregiver with
video supervision. Frequent remote “check-ins” with
the patient should be performed by providers or nurse
navigators to encourage patient hydration and mobi-
lization and provide early identification of problems
that could potentially be handled in the urology office
as opposed to the emergency department or other
locations of potential high viral exposure. In fact,
the urology community could consider adoption of
telemedicine visits for routine monitoring even after
the pandemic ends.

Considerations for perioperative chemotherapy

Multiple studies have shown that neoadjuvant
chemotherapy (NAC) is associated with improve-
ment in overall survival (OS), decreased lymph node

metastasis, decreased recurrence rates and pathologic
downstaging, without a significant increase in mor-
bidity [21–23]. Although cisplatin-based regimens
of NAC followed by RC have been the standard
treatment for cT2-T4a node negative MIBC for
almost ten years, NAC remains underused due to
provider misperceptions about the benefits and fear
of chemotherapeutic toxicity [24].

On the other hand, outcomes of patients receiving
chemotherapy who become infected with COVID-19
remain uncertain and may increase their mortal-
ity risk. While there is a paucity of data regarding
outcomes of cancer patients infected with COVID-
19, recent reports suggest that patients on active
cancer treatment have worse complications. Data
from a small cohort of 28 cancer patients treated
at Wuhan, China (one of the early epicenters of
the virus) revealed that patients receiving anti-tumor
therapy, including chemotherapy, radiation therapy,
targeted therapy and immunotherapy demonstrated
poor outcomes after COVID-19 infection [25]. This
retrospective study highlighted that 53.6% devel-
oped severe events, 21.4% required ICU admission,
and 35.7% had life-threatening complications. Ulti-
mately, 28.6% of this cohort died. Patients that were
infected with COVID-19 within 14 days of receiving
anti-tumor therapies were significantly more likely to
have severe events from COVID-19 infection. These
results need further validation from larger studies
and will hopefully improve our understanding of the
effects of this infection on different cancer types and
scenarios, such as early vs advanced stage and types
of therapies.

Our recommendation is to risk stratify patients
with MIBC taking into account the pandemic sta-
tus of the community where patients will be treated.
Even though there is level one evidence supporting
NAC in all patients with MIBC (cT2–T4), we pro-
pose upfront RC for surgically-fit patients who are
deemed to have organ-confined disease, particularly
those with a large tumor burden and local symptoms
(persistent gross hematuria, LUTS, etc) [26]. This
approach follows the recently published guidelines
from the EAU, American College of Surgeons, and
the Centers for Medicaid/Medicare Services, where
surgery for “high risk” tumors in all specialties is
considered high acuity (“Tier 3a”) and should not
be postponed if resources are available. Conversely,
in patients with locally advanced primary tumors
(cT3-4) or those presenting to healthcare systems
overwhelmed with COVID-19 cases, NAC should be
prioritized.
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BLADDER-SPARING TRIMODALITY
TREATMENT

Bladder-sparing trimodality therapy (TMT) repre-
sents an attractive alternative to radical cystectomy
in patients with MIBC who elect to retain their native
bladder. Although there are no clinical trials directly
comparing TMT and RC, studies have shown compa-
rable OS and disease-specific survival (DSS) between
these two treatment modalities [27]. Ideal candidates
include those patients with a unifocal tumor con-
fined to the bladder (cT2) who have all grossly visible
tumor resected by TURBT, and do not exhibit asso-
ciated hydronephrosis or CIS at sites topographically
separate from the primary tumor bed. Patients who
fit these criteria can expect a DSS approaching 84%
at 10 years with an associated cystectomy rate of
less than 15% over this time period [27]. Salvage
cystectomy after failed TMT has acceptable surgical
morbidity and outcomes [28]. Interestingly, variant
histology does not appear to significantly influence
outcomes after TMT and should not be a contraindi-
cation for pursuing TMT [29]. In addition, TMT
is a very appealing option for elderly patients that
might not be fit for or interested in undergoing major
surgery. Moreover, older individuals seem to exhibit
a higher risk of severe complications and associated
mortality with COVID-19 infection. As such, TMT
should be considered an appropriate alternative to RC
in select patients with MIBC, particularly in older
patients and/or those with medical comorbidities that
predict a higher risk of postoperative complications
or a prolonged convalescence.

SYSTEMIC IMMUNOTHERAPY

In recent years, five different immunomodulators
targeting program cell death 1 (PD-1) – pem-
brolizumab and durvalumab – and programmed cell
death-ligand 1 (PD-L1) – atezolizumab, nivolumab,
and avelumab – pathways have been FDA approved
for the treatment of bladder cancer. All these drugs
were initially approved as second line therapies for
patients with metastatic bladder cancer who have
progressed after cisplatin-based chemotherapy, but
the clinical efficacy and safety profile of these
agents made them appealing for use in multiple
other disease states, including NMIBC. A single-
arm open-label phase 2 study — KEYNOTE-057 —
enrolled patients with BCG-unresponsive high risk
NMIBC (specifically those with carcinoma in situ

with or without associated papillary tumor) to receive
pembrolizumab every 3 weeks. Results from this
study demonstrated a complete response (CR) rate
of approximately 40% at 3 months [30]. Of those
patients who achieved a CR, approximately 59%
maintained a CR at a median follow-up of 16.7
months (range 5.9–28.2 months). At the time of pub-
lication, none of the patients in the study progressed
to muscle invasive or metastatic disease. Moreover,
the treatment was very tolerable with an acceptable
safety profile with only 12.7% of subjects suffered
a Clavien-Dindo grade 3 or 4 complication. These
results led to the FDA approval of pembrolizumab to
treat patients BCG-unresponsive high risk NMIBC
with CIS [31].

The AUA guidelines recommend strong con-
sideration for radical cystectomy in patients with
BCG-unresponsive high risk NMIBC. In light of this
recent drug approval, we believe it is reasonable to
propose treatment with pembrolizumab as an alter-
native to radical cystectomy during the pandemic.
Salvage intravesical chemotherapy (i.e. intravesical
gemcitabine + docetaxel) can also be considered in
this setting.

CLINICAL TRIALS

Currently, there are multiple clinical trials avail-
able for patients with NMIBC and MIBC that may be
affected by COVID-19. To date there have been no
federal guidelines published encouraging trial spon-
sors to delay or halt clinical trials. The FDA has
released a statement encouraging sponsors to “con-
sider each circumstance, focusing on the potential
impact on the safety of trial participants, and mod-
ify study conduct accordingly” [32]. In addition, the
FDA instructs trial sponsors to consider patient safety
and allow protocol changes without IRB approval
to “minimize or eliminate immediate hazards or to
protect the life and well-being of research partic-
ipants (e.g. to limit exposure to COVID-19).” The
National Cancer Institute and the American Society
of Clinical Oncology acknowledge that conducting
clinical trials will be particularly challenging dur-
ing this time and recommendations remain vague.
Our recommendation is to have multidisciplinary
discussions with patients and their caregivers and
balance the potential benefits of the trial and risks
of exposure to COVID-19. For patients that are
already enrolled in therapeutic trials, all efforts
should be made to continue providing the appropriate
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Fig. 1. Treatment algorithm for patients with bladder cancer during the COVID-19 pandemic. LG - low grade; HG - high grade; TURBT -
transurethral resection of bladder tumor; RC - radical cystectomy; NAC - neoadjuvant chemotherapy.

treatment. Providers and companies should consider,
for example, shipping medication and assessment
forms to patients’ homes to avoid office visits.
We should consider placing non-therapeutic trials
focused on biomarker discovery or relying on tissue
banking on hold. However, this period might pro-
vide an opportunity to complete non-interventional
studies that do not require office visits such as QOL
questionnaires and phone interviews. Enrollment of
new patients or opening new therapeutic clinical tri-
als should be made on a case-by-case basis with the
guidance of local IRBs and clinical leadership.

CONCLUSION

As the COVID-19 pandemic continues to surge, we
must consider how to care for and treat patients with
both NMIBC and MIBC without decreasing already
limited hospital resources. For NMIBC, we advocate
for active surveillance for patients harboring low risk
and most intermediate risk disease. We also suggest
the continuation of standard-of-care therapy for high
risk disease, including repeat TURBT for high grade
T1 disease and use of intravesical BCG with potential
course modifications.

For patients with MIBC, delays in treatment have
been shown to be detrimental to outcomes. While
each patient scenario needs to be individually scruti-
nized (i.e. symptoms, extent of disease, pros/cons of
a specific therapy, likelihood of resource utilization
and/or complications, current COVID-19 state within
an institution, etc.), we generally recommend upfront

RC in surgically-fit patients with clinically localized
MIBC, particularly if symptomatic. NAC should be
encouraged for those with more locally advanced dis-
ease (cT3–T4). Bladder-sparing TMT is a perfectly
acceptable alternative to RC in well-selected patients.

We encourage clinical trial investigators to con-
sider novel approaches to patient monitoring and
disease management. Looking forward, recommen-
dations will inevitably need to evolve with the
quickly changing landscape of medical care during
the COVID-19 pandemic.
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