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Abstract

Objective: The objective of this study was to report the 12-month oncological out-

comes for patients with non-muscle-invasive bladder cancer (NMIBC) within the pro-

spective, international COVIDSurg Cancer study.

Patients and methods: Eligible patients were aged ≥18 years and scheduled for elec-

tive surgical management of NMIBC with curative intent (transurethral resection of

bladder tumour [TURBT] or bladder biopsy) from 21 January to 14 April 2020. The

primary outcome was disease recurrence within 12 months of previous elective

TURBT/bladder biopsy. Secondary outcomes included disease progression within

12 months of previous elective TURBT/bladder biopsy, site-declared delay to surgery

from diagnosis as a consequence of COVID-19 and deviation in standard care due to

COVID-19. Comparisons were made to cohorts from the pre-pandemic era.

Results: Bladder cancer accounted for 2.2% (n = 446) of patients in the COVIDSurg

Cancer study, with data contributed by 27 centres across 12 countries internation-

ally. Within this included cohort, 229 patients had NMIBC and 12-month follow-up

data available. On application of National Institute for Health and Care Excellence

(NICE) criteria, 47.2% were classified as having high-risk disease. Overall disease

recurrence and progression rates were 29.3% and 9.7% at 12 months, respectively.
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In purely high-risk pre-pandemic cohorts, the International Bladder Cancer Group

(IBCG) estimates a recurrence rate of 25% at 12 months, and the European Associa-

tion of Urology (EAU) NMIBC 2021 scoring model estimates a 12-month progression

rate of 3.5%. As a consequence of the COVID-19 pandemic, 10.9% of patients had

site-declared delay to TURBT/bladder biopsy; 7.4% did not undergo intravesical ther-

apy or had early discontinuation of this; 9.2% did not undergo early repeat re-

section for high-risk disease; and 18.3% had a delay to cystoscopic follow-up

surveillance.

Conclusions: This prospective study indicates that there were widespread deviations

in usual care for NMIBC during the pandemic and that 12-month oncological out-

comes appear to be impaired compared to published pre-pandemic outcomes.
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1 | INTRODUCTION

The global pandemic caused by severe acute respiratory syndrome

coronavirus 2 (SARS-CoV-2) and associated coronavirus disease 2019

(COVID-19) led to profound disruption in the delivery of cancer ser-

vices internationally.1,2 In the context of urological malignancies,

global survey data have demonstrated that delays were not limited to

elective cancer surgery but impacted on timely referral and diagnos-

tics, as well as the delivery of systemic treatment and follow-up proto-

cols.3 The high risk of serious complications from COVID-19 seen in

cancer patients, as well as those undergoing general anaesthesia, had

particular implications for those with bladder cancer, who typically

represent an elderly cohort with high levels of co-morbidity.4–6 In the

survey performed by Action Bladder Cancer UK during the first wave

of COVID-19, 49% of bladder cancer patients in the United Kingdom

reported disruption to treatment or follow-up.7

In order to balance the need for risk stratification and clinical

prioritisation of services against the risk of COVID-19 infection, there

was a rapid accumulation of new clinical guidance from professional

medical bodies, local government and international urological associa-

tions.8,9 This extended to the management of patients with bladder

cancer, but inevitably such recommendations were limited by the rela-

tive lack of evidence to inform an entirely unprecedented and rapidly

changing global emergency.10,11

The COVIDSurg Cancer study was an international, prospective

cohort study that included over 20 000 patients and provided an

analysis of the impact of COVID-19 on planned cancer surgery

for 15 cancer types across 61 countries.12 Non-muscle invasive blad-

der cancer (NMIBC) represents a common but heterogenous disease

that requires a high proportion of resources within urological ser-

vices.13 There remains uncertainty regarding the extent of global devi-

ations in NMIBC care that occurred during the COVID-19 pandemic

and, in particular, what the implications have been for oncological

outcomes.

The objective of this study was to report the international

12-month oncological outcomes for patients with NMIBC within the

COVIDSurg Cancer study who were scheduled for elective surgery

(transurethral resection of bladder tumour [TURBT]/bladder biopsy)

during the COVID-19 pandemic and to compare these with expected

outcomes from robust, published sources in pre-pandemic times.

2 | PATIENTS AND METHODS

2.1 | Study design and participants

The methodology used to identify eligible patients and hospital sites

and perform data collection has been previously described by the

COVIDSurg Cancer study.12 This was an international, multi-centre,

prospective cohort study. Patients were eligible for inclusion in the

COVIDSurg Cancer study where they were aged ≥18 years and

scheduled for elective surgical management of a solid cancer with

curative intent. Eligible patients were identified over a 3-month period

from the time of local emergence of COVID-19; this was defined

locally by centres based on the date on which the first notification of

SARS-CoV-2 was confirmed, ranging from 21 January to 14 April

2020. There were no restrictions on participants by geographical loca-

tion, with all hospitals worldwide eligible to participate.

This study is a sub-group analysis of patients who had a diagnosis

of NMIBC, as defined by their post-operative pathology and staging.

This included patients with Ta or T1 disease, and carcinoma in situ

(CIS) (in isolation or combination with Ta/T1 disease), and either Nx or

N0, Mx or M0 disease (i.e., no clinical suspicion for nodal or metastatic

disease).14 Patients with a new diagnosis of NMIBC (i.e., primary pre-

sentation) and those with recurrent disease were included. To account

for international variations in the application of grading systems, users

were able to select between high versus low grade, or G1 versus G2

versus G3 disease. The UK-based National Institute for Health and
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Care Excellence (NICE) risk stratification system was applied in the

categorisation of disease risk.15

2.2 | Outcomes

Whilst the initial follow-up for all cancers within the COVIDSurg Cancer

study ceased on 31 August 2020, those sites that submitted data for

urological cancers were contacted to submit 12-month outcome data

between 1 July 2021 and 10 January 2022. The primary outcome for

this study was disease recurrence within 12 months of the date of

previous elective surgery (i.e., TURBT or bladder tumour biopsy). The

secondary outcomes included disease progression within 12 months of

the date of previous elective TURBT/bladder biopsy (defined as progres-

sion to high-risk disease or muscle invasive or nodal/metastatic disease);

the presence of delay to surgery from cystoscopic diagnosis as a

consequence of COVID-19; or the presence of deviation in standard

care (i.e., avoidance or early discontinuation of intravesical therapy;

avoidance of early repeat cancer resection/biopsy; delay to cystoscopic

surveillance) as a consequence of COVID-19.

Given the inclusion of an international cohort, the associated het-

erogeneity between health-care systems and cancer pathways, and a

relative lack of consensus on the definition of ‘delay’ in NMIBC

cancer care, this study did not enforce a fixed definition of COVID-

19-related delay. Individual participating sites were required to make

their own circumstantial judgements as to whether there had been a

clear and direct deviation in the usual standard of care at their institu-

tion as a consequence of COVID-19.

2.3 | Data collection and statistical analysis

Approvals to conduct the study and/or ethical exemption, as

required, were obtained by all participating sites. Study data were

collected and managed using Research Electronic Data Capture

(REDCap) tools hosted by at the University of Birmingham.16,17 All

statistical analyses were performed by author KO using Stata SE

version 17.0. Data on patient characteristics were summarised using

appropriate descriptive statistics; continuous variables were sum-

marised using mean (standard deviation) for data with normal distribu-

tion or median (interquartile range) for data with skewed distribution,

and categorical variables were summarised using numbers (%). Multi-

variable logistic regression models were fitted to examine indepen-

dent factors associated with disease recurrence (dependent variable)

at 12 months; independent factors, including COVID-19 related delay

to surgery, were selected based on previous literature and clinical

knowledge, with a p-value of <0.05 considered statistically significant.

Validated scoring models developed in pre-pandemic NMIBC cohorts

to estimate the likelihood of disease recurrence and progression were

identified to facilitate contextualisation of outcome data from this

cohort; this included the 2006 European Organisation for Research

and Treatment of Cancer (EORTC) scoring model (and subsequent

application of EORTC data by the International Bladder Cancer

Group), as well as the European Association of Urology (EAU) NMIBC

2021 scoring model.18–20

3 | RESULTS

Patients with a diagnosis of bladder cancer accounted for 2.2%

(n = 446) of all patients included in the COVIDSurg Cancer study, with

data contributed by 27 centres across 12 countries internationally.

Follow-up data were collected for 64.6% (n = 288) of all bladder cancer

patients at 12 months, with the remaining patients lost to follow-up

(33.0%, n = 147) or excluded due to invalid data entry (2.4%, n = 11).

Of the patients with 12-month follow-up data, 229 (79.5%) patients

had NMIBC and were included in this study (Figure 1). The countries

that contributed the largest proportion of patients to the included

cohort were the United Kingdom (45.0%), Spain (12.7%), Australia

(11.4%), India (10.9%), United States (8.7%) and China (7.9%).

The majority of patients were aged ≥60 years (83.4%) and male

(79.0%), and 12.7% were current smokers (Table 1). The majority of

patients had a new primary diagnosis of NMIBC (68.6%) rather than

recurrent disease (31.4%), and according to NICE risk classification,

47.2% had high-risk disease (Table 2).15

A total of 10.9% (n = 25) of patients had a delay to surgery

(TURBT or bladder biopsy) as a consequence of COVID-19, with inad-

equate critical care, theatre or hospital bed capacity cited as the most

frequent reasons for delaying surgery (9.2%, n = 21/229) (Table 3).

The median time from diagnosis at cystoscopy to surgery in those

patients with a COVID-19-related delay to surgery was 42 days

(range 21 to 105), compared to 21 days (range 7 to 35) for those with-

out COVID-19 related delay.

As a consequence of COVID-19, 7.4% (n = 17/229) of patients did

not undergo intravesical therapy or had early discontinuation of this.

Within this group, a single post-surgical installation of mitomycin C was

entirely avoided in 2.2% (n = 5/229), and an adjuvant course of mito-

mycin was discontinued early in 0.4% (n = 1/229); an adjuvant course

of Bacillus Calmette-Guerin (BCG) was entirely avoided in 2.6%

(n = 6/229) and discontinued early in 2.2% (n = 5/229) (Table 3). Fur-

thermore, 9.2% (n = 21/229) did not undergo early repeat resection for

high-risk disease, and 18.3% (n = 42/229) had a delay to cystoscopic

follow-up surveillance as a consequence of COVID-19 (Table 3).

The overall disease recurrence and progression rates for the

included cohort were 29.3% and 9.7% at 12 months, respectively. In

contrast to this, and in exclusively high-risk, pre-pandemic NMIBC

cohorts, the IBCG has previously estimated a recurrence rate of 25%

based on EORTC data at 12 months, and the EAU NMIBC 2021 scor-

ing model has estimated a progression rate of 3.5% at 12 months

(Figure 3; Figure 4).18–20

The recurrence rate at 12 months for patients with site-declared

COVID-19-related delay to surgery was 28.0% (n = 7/25) compared to

29.4% (n = 60/204) for those without COVID-19-related surgical delay.

On multivariable analysis, there was no independent association

between COVID-19-related delay to surgery and recurrence at

12 months (odds ratio [OR] 1.6; 95% CI 0.4 to 7.2; p = 0.550) (Figure 2).

ALEXANDER ET AL. 3
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4 | DISCUSSION

This study assessed the 12-month oncological outcomes of patients

with NMIBC included within the prospective, international, multi-

centre COVIDSurg Cancer study.12 As such, it included NMIBC

patients planned for elective surgery with curative intent during the

first global wave of COVID-19 and provides insights into the major

deviations in care that faced urological health-care services globally in

this period.

The application of the UK NICE risk classification system for

NMIBC used in this study does provide challenges in undertaking a

direct comparison in 12-month cancer outcomes between this cohort

and those where other risk classification systems have been applied.15

Furthermore, comparisons between this cohort and other studies

T AB L E 1 Patient characteristics—non-muscle invasive bladder

cancer cohort.

Patient characteristic (n = 229) Frequency, n (%)

Age, years

<50 10 (4.4)

50–59 23 (10.0)

60–69 63 (27.5)

70–79 71 (31.0)

≥80 57 (24.9)

Sex

Male 181 (79.0)

Female 48 (21.0)

BMI

≥30 54 (23.5)

Current smoker

Yes 29 (12.7)

ECOG performance status

0 121 (52.8)

1 69 (30.1)

≥2 39 (17.0)

Abbreviation: ECOG, Eastern Cooperative Oncology Group.

T AB L E 2 Disease characteristics—non-muscle invasive bladder

cancer cohort.

Disease characteristic (n = 229) Frequency, n (%)

Status

Primary diagnosis (first presentation) 157 (68.6)

Recurrent disease 72 (31.4)

Pathological stage

CIS only 12 (5.2)

Ta 140 (61.1)

T1 77 (33.6)

Concurrent CIS

Yes 31 (13.5)

Grade (Option 1) (n = 126)

Low 60 (47.6)

High 66 (52.4)

Grade (Option 2) (n = 91)

G1 5 (5.5)

G2 43 (47.3)

G3 43 (47.3)

NICE risk stratificationa

Low 65 (28.4)

Intermediate 54 (23.6)

High 108 (47.2)

Abbreviation: CIS, carcinoma in situ.
aNational Institute for Health and Care Excellence (NICE) (2015).15

F I G U R E 1 Flowchart of included

patients.

4 ALEXANDER ET AL.
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need to take account of the inclusion of mixed risk groups in this

study (28% low risk; 24% intermediate risk; 47% high risk according

to NICE).

Despite this, indirect comparisons appear to suggest that

12-month NMIBC outcomes have been compromised in this COVID

cohort. Whilst the recurrence rate at 12 months for this mixed cohort

was 29.3% (only 47% classified as NICE high-risk disease), the IBCG

has previously estimated a recurrence rate of 25% at 12 months for

those with purely high-risk disease based on the adoption of data

from the EORTC scoring model (Figure 3).18,19 Furthermore, whilst

the rate of disease progression in this cohort was 9.7% at 12 months,

the EAU NMIBC 2021 scoring model reports a 12-month progression

rate of 3.5% for those with high-risk disease (Figure 4) (16% for very

high-risk).20

The impact of COVID-19-related delay to surgery on recurrence

was a particular focus of this study, but no clear difference was

observed between those with delay (median 42 days from diagnosis

to surgery, recurrence 28.0% at 12 months) and those without

recorded delay (median 21 days, recurrence 29.4% at 12 months). It is

possible that the 1-year follow-up remains too short to demonstrate a

clear difference between these relatively small groups in terms of

recurrence and that such differences will become apparent over time.

Indeed, in Sylvester and colleagues’ combined analysis from seven

EORTC trials, the median time to recurrence was 2.7 years.19 Mean-

ingful statistical comparisons between such sub-groups here are, how-

ever, limited by the relatively small cohort in which delay to surgery

was reported (n = 25).

Tulchiner and colleagues demonstrated that NMIBC patients pre-

senting during the COVID-19 pandemic (2020) were significantly more

likely to present with T1 disease (19.1% vs. 6.8%) or with high-grade

disease (63.8% vs. 37.9%) when compared with pre-pandemic levels

(2019).21 In this cohort, the upper limit for those experiencing COVID-

T AB L E 3 Deviations in non-muscle invasive bladder cancer care

due to COVID-19.

COVID-19-related deviations in care (n = 229)

Frequency,

n (%)

Delay to surgery (TURBT or bladder biopsy)

Yes 25 (10.9)

Factors contributing to delayed surgerya (n = 25)

Patient tested positive for COVID-19 1 (0.4)

Patient choice to delay surgery 5 (2.2)

MDT decision to delay surgery 6 (2.6)

Inadequate critical care, theatre or hospital bed

capacity

21 (9.2)

Professional society guideline recommendations 1 (0.4)

Avoidance of intravesical therapy

Yes (all) 11 (4.8)

Single post-operative installation of mitomycin C

avoided

5 (2.2)

Adjuvant course of Bacillus Calmette-Guerin (BCG)

avoided

6 (2.6)

Early discontinuation of intravesical therapy course

Yes (all) 6 (2.6)

Adjuvant course of mitomycin (early discontinuation) 1 (0.4)

Adjuvant course of BCG (early discontinuation) 5 (2.2)

Avoidance of early repeat TURBT or bladder biopsy (high risk disease)

Yes 21 (9.2)

Delay to cystoscopic surveillance (follow-up)

Yes 42 (18.3)

Abbreviations: MDT, multidisciplinary team; TURBT, transurethral

resection of bladder tumour.
aParticipants allowed to select all (i.e., multiple) contributing factors that

were applicable.

F I GU R E 2 Multivariate model

assessing the independent association

between COVID-19 related delay to

surgery and disease recurrence at

12 months. CIS, carcinoma in situ;

NICE, National Institute for Health

and Care Excellence.

ALEXANDER ET AL. 5

 2
6
8
8
4
5
2
6
, 0

, D
o
w

n
lo

ad
ed

 fro
m

 h
ttp

s://b
ju

i-jo
u
rn

als.o
n
lin

elib
rary

.w
iley

.co
m

/d
o
i/1

0
.1

0
0
2
/b

co
2
.4

3
2
 b

y
 U

N
IV

E
R

S
IT

Y
 O

F
 S

H
E

F
F

IE
L

D
, W

iley
 O

n
lin

e L
ib

rary
 o

n
 [1

2
/1

1
/2

0
2
4
]. S

ee th
e T

erm
s an

d
 C

o
n
d
itio

n
s (h

ttp
s://o

n
lin

elib
rary

.w
iley

.co
m

/term
s-an

d
-co

n
d
itio

n
s) o

n
 W

iley
 O

n
lin

e L
ib

rary
 fo

r ru
les o

f u
se; O

A
 articles are g

o
v

ern
ed

 b
y
 th

e ap
p
licab

le C
reativ

e C
o
m

m
o
n
s L

icen
se



19-related delay in diagnosis to TURBT/bladder biopsy was 105 days,

and Wallace and colleagues have previously reported a significant dif-

ference in survival at 1, 3 and 5 years beyond a surgical wait threshold

of 68 days for urothelial cancer.22 Although this study has not demon-

strated a clear detrimental impact of COVID-related delay to surgery

on 12-month recurrence rates, additional analyses of the included

cohort do suggest that patients with delay were more likely to have T1

disease (56.0% vs. 31.2%), G3 disease (36.0% vs. 16.8%) or NICE-

classified high-risk disease (80% vs. 43.6%), compared to those without

delay. The potential for other confounding variables to have influenced

these observations means that it is not possible to draw definitive con-

clusions on causation; in particular, the potential co-existence of delay

to diagnosis in health-care systems where there was also delay to treat-

ment cannot been accounted for here.

It is clear that there were also other international deviations from

the typical standard of care for NMIBC during the first wave of the

COVID-19 pandemic, including the avoidance of intravesical therapy

or early re-resection and delay to cystoscopic surveillance. The

clinician-reported levels of disruption reported in this study may rep-

resent relatively conservative estimates when compared to other

studies; in the survey performed by Action Bladder Cancer UK, 53%

of patients reported postponement or cancellation of cystoscopy, and

70% reported delay or postponement of intravesical therapy.7 An

important likely source of sampling bias within this study is that those

centres that were well-resourced or the least affected by the pan-

demic would likely have been more able to participate in the study.

Whilst EAU guidance did recommend that TURBT should be

undertaken within 6 weeks for an established bladder lesion and hae-

maturia, it is also suggested that re-resection could be deferred by

6 months (if visibly complete resection and T1 disease with muscle) or

that cystoscopic surveillance and intravesical therapy could be

deferred by 6 months for intermediate-risk NMIBC.9,11 Given that the

overall oncological outcomes of this cohort appear to have been

impaired compared to pre-pandemic cohorts, this suggests that any

future de-escalations of care within existing pathways for NMIBC

should be undertaken with caution and careful assessment of impact.

It is important to recognise that not all factors that may have

influenced outcomes have been recorded within the study and that

ultimately cancer outcomes are reliant on complex, multi-faceted

pathways that vary by individual country. This study did not capture,

for example, delays in referral or presentation to secondary care;

reports of UK practice in April 2020 suggested that suspected cancer

referrals by primary care physicians had reduced by 60% compared to

the previous 3 years.23 It would seem likely that delay to diagnosis

would have been a co-existing issue in those institutions and health-

care systems experiencing delay to surgery. Whilst this study provides

a unique insight into the collective deviations of care and cancer out-

comes of an international cohort, the majority of data were contrib-

uted by high-income health systems and do not take account of the

heterogeneity across international health-care systems. The loss to

follow-up, relatively small cohort size and 12-month outcome period

limited the ability of this study to identify predictors of poorer out-

comes in adequately powered multivariable models.

5 | CONCLUSION

This prospective study indicates that there were widespread devia-

tions in usual care for NMIBC during the pandemic and that 12-month

F I GU R E 4 Comparison of 12-month progression rates between

COVID-Surg NMIBC cohort and EAU Prognostic High-Risk Group

(2021 EAU NMIBC scoring model). *COVID-Surg NMIBC cohort

applied UK National Institute for Health and Care Excellence (NICE)

risk stratification with this cohort composed of 47% high risk, 24%

intermediate risk and 28% low risk. **The European Association of

Urology developed a scoring model to calculate NMIBC disease

progression, with high risk defined as all T1/HG/G3 disease without

carcinoma in situ (CIS) except those in very high-risk group; all CIS

patients except those in very high-risk group; and the inclusion of

other stages/grades where there is the presence of additional risk

factors (2021 EAU NMIBC scoring model).20

F I GU R E 3 Comparison of 12-month recurrence rates between

COVID-Surg NMIBC cohort and International Bladder Cancer Group

High-Risk (2006 EORTC scoring model). *COVID-Surg NMIBC cohort

applied UK National Institute for Health and Care Excellence (NICE)

risk stratification with this cohort composed of 47% high-risk, 24%

intermediate-risk and 28% low-risk disease patients. **The

International Bladder Cancer Group (IBCG) estimated the recurrence

rate at 12 months using European Organisation for Research and

Treatment of Cancer (EORTC) data for those with high-risk disease,

defined as those with histologically confirmed T1 and/or high-grade

disease and/or carcinoma in situ (CIS) for patients that had not yet

undergone Bacillus Calmette-Guerin (BCG).18
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oncological outcomes appear to be impaired compared to published

pre-pandemic outcomes. This study highlights the importance of high-

quality care for NMIBC outcomes as well as cautioning any future de-

escalations of care within existing pathways for NMIBC.
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