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Background: The COVID-19 pandemic disrupted
healthcare systems globally, raising concerns about
delayed cancer diagnosis and treatment. In France,
transurethral resection of bladder tumors (TURBT) was
prioritized in national urology guidelines to ensure the
timely management of urothelial carcinoma. This study
aimed to assess the impact of care reorganization on
tumor staging, recurrence, palliative care, and mortal-
ity in bladder cancer patients from the pre-pandemic
through late-pandemic periods.
Methods: We conducted a retrospective multicenter
study including all patients who underwent TURBT
with histologically confirmed urothelial carcinoma
between April and December of 2019 (pre-pandemic),
2020 (early pandemic), 2021 (mid-pandemic), and 2022
(late pandemic) in two French institutions. TURBT
indications were categorized as diagnostic, palliative, or
staging. Clinical and pathological data were compared
across the four periods. Statistical analyses included
Chi-square tests, Estimated Annual Percentage Change

(EAPC), and multivariable logistic regression adjusted
for age, sex, ASA score, and center.
Results: A total of 790 TURBT procedures were ana-
lyzed. The proportion of muscle-invasive bladder cancer
(pT ≥ 2) declined over time (18.7% in 2019 to 13.2%
in 2022; p = 0.63), while superficial tumors (pTa)
increased (57.2% to 65.5%). All-cause mortality sig-
nificantly decreased from 38.0% in 2019 to 22.0% in
2020, 20.5% in 2021, and 19.5% in 2022 (p = 0.006).
EAPC showed a significant annual decline in mortality
(–24.3%, p = 0.004). In multivariable analysis, 2020,
2021, and 2022 were each associated with significantly
lower odds of mortality compared to 2019. Recurrence
rates remained stable across all periods (p = 0.93). Inter-
hospital variation persisted in mortality and recurrence.
Conclusions: Despite the pandemic, urothelial blad-
der cancer outcomes did not worsen through 2022.
On the contrary, timely reorganization, prioritization
of TURBT, and triage strategies were associated with
reduced mortality and palliative care needs, highlighting
the resilience of cancer care when guided by adaptive
health policies.
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Introduction

The COVID-19 outbreak in France in early 2020 led to
substantial changes in hospital workflows. National
and international urology societies issued guidelines
for cancer care during this crisis, emphasizing the
need to maintain timely management for high-risk
malignancies.1–3 A decline in new bladder cancer
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diagnoses and consultations was reported,4–8 raising
concerns about potential diagnostic delays and their
impact on disease progression.9,10

During this epidemic, most different cancers saw
their incidence decrease.11–15 The number of surgical
procedures for bladder cancer decreased in France
in 2020 (transurethral resection of bladder tumors
[TURBT] −2%, radical cystectomy for bladder cancer
−6.1%).16 The local stage of bladder cancer decreased
by around 4%11,17 between 2019 and 2020, probably
due to delays in care. Other studies suggest that
higher stages of bladder carcinoma were found dur-
ing TURBT after the beginning of the pandemic.18–21

It suggests that bladder carcinoma was the most
impacted urological cancer during the COVID-19
pandemic.22,23

Since March 2020 (the start of the COVID-19 pan-
demic in France), several periods have followed one
another. Many episodes of confinement and hospi-
tal tensions occurred, with some regional variations.
Some of these French hospitals have had to restrict
access to operating rooms to prioritize the opening
of intensive care beds in the recovery room. Organi-
zational differences between cities and the degree of
saturation of their hospitals were noted. TURBT was
designated as a priority by the French Association of
Urology (AFU), which recommended it be performed
within one month of diagnosis.1 Hence, this study
aimed to assess whether the COVID-19 pandemic
affected tumor staging and patient prognosis for
those diagnosed with bladder urothelial carcinoma.

Materials and Methods

Study design
This retrospective multicentric study included all
TURBTs performed between 1 April and 31 December
of 2019 (Period 1: pre COVID), between 1 April and 31
December of 2020 (Period 2: early COVID), between
1 April and 31 December of 2021 (Period 3: mid
COVID), and between April 1 and December 31 of
2022 (Period 4: after COVID) in two French hospitals:
a university hospital (Center 1: CHRU Tours) and
a regional hospital (Center 2: CHR Orleans). Only
TURBTs with histologically confirmed urothelial car-
cinoma were included.

This study was approved by the Institutional
Review Board of CHRU Tours (Ref. No. 2025_077).
Given the retrospective design, informed consent
was waived.

Data collection
At Center 1, elective surgeries were postponed, but
TURBT procedures and cystoscopies were largely
maintained. In contrast, Center 2 experienced a more
severe COVID-19 wave and had to repurpose its
post-anesthesia care unit as an ICU, resulting in
a sharp decline in urological surgeries. We evalu-
ated tumor stage (pTa, pT1, pT2 or greater), tumor
grade (high vs. low), tumor multiplicity, size, and
location, history of prior TURBT (new vs. recur-
rent cases), delays from diagnosis to surgery, patient
characteristics (age, sex, BMI, ASA score, smok-
ing), and outcomes including recurrence, need for
BCG/mitomycine, palliative care, cystectomy, radio-
therapy or chemotherapy, and mortality.

Each TURBT procedure was retrospectively cat-
egorized based on clinical indication into one of
three groups: diagnostic (new tumor diagnosis), pal-
liative (relief of symptoms in advanced disease),
or staging (confirming muscle invasiveness). Indica-
tions were identified through operative reports and
clinical records.

To evaluate time trends, we calculated the Esti-
mated Annual Percentage Change (EAPC) using
Poisson regression as described by Li et al.24 In addi-
tion, we used multivariable logistic regression to
assess the association between each year and key
outcomes, adjusting for age, sex, ASA score, and
treatment center.

Statistical analysis
Statistical analyses were performed using Chi-square
or Fisher’s exact tests for categorical variables and
Mann-Whitney/Welch tests for quantitative data. A
p-value < 0.05 was considered statistically significant.
All statistical analyses were conducted using R (ver-
sion 4.4.0) within the RStudio environment (version
2024.04.1), utilizing the stats, dplyr, and ggplot2 pack-
ages. Results were independently validated using
Medistica’s Pvalue.io, a certified web-based statisti-
cal calculator.

Results

Patient characteristics and tumor features
A total of 790 patients underwent TURBT between
April and December of 2019 (n = 194), 2020 (n = 182),
2021 (n = 222), and 2022 (n = 192). The demographic
characteristics of the patients studied were rela-
tively comparable between the three periods studied
(Table 1). No significant difference was shown over
the years regarding the histological findings in initial
TURBT procedures (Table 2) or in TURBT for tumor
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TABLE 1. Demographic characteristics (2019–2022)

Variable 2019
(pre-COVID)

2020
(early COVID)

2021
(mid-COVID)

2022
(late COVID)

p-value

Male (%)/Female (%) 89/11 84/16 83/17 84/16 0.15
Mean age (±SD) 73.0 (±11.2) 72.7 (±10.3) 72.9 (±10.5) 73.1 (±10.7) 0.78
Mean BMI (±SD) 25.6 (±4.2) 26.6 (±5.5) 26.2 (±4.9) 26.4 (±5.9) 0.06
ASA 1 (%) 11% 8% 10% 10% 0.68
ASA 2 (%) 43% 42% 44% 45% 0.81
ASA 3 (%) 44% 49% 44% 43% 0.86
ASA 4 (%) 2% 2% 2% 2% >0.99
Smoking history (%) 81% 80% 79% 79% 0.82
Pack-years (±SD) 36.0 (±17.2) 36.7 (±22.0) 37.1 (±20.5) 36.8 (±19.5) 0.86
History of bilharziasis (%) 1% 0% 1% 1% >0.99
History of cancer (%) 6% 9% 7% 8% 0.17

Note: SD, standard deviation; BMI, body mass index; ASA, American Society of Anesthesiologists.

TABLE 2. Histopathological data from primary TURBT (2019–2022)

Variable 2019
(pre-COVID)

2020
(early COVID)

2021
(mid-COVID)

2022
(late COVID)

p-value

pTa (%) 54% 61% 64% 65.5% 0.59
pT1 (%) 21% 21% 20% 19.5% 0.96
pT ≥ 2 (%) 21% 15% 14% 13.0% 0.63
CIS (%) 15% 11% 10% 10.0% 0.64
High grade (%) 50% 43% 41% 40.0% 0.48
Multiple tumors (%) 46% 51% 53% 54.0% 0.67
Size > 3 cm (%) 38% 38% 39% 38/0% 0.99
Trigonal location (%) 36% 46% 45% 43.0% 0.47
Urethral involvement (%) 7% 6% 5% 5.0% 0.91
Recurrence risk—Low (%) 6% 9% 10% 11.0% 0.63
Recurrence risk—Intermediate (%) 45% 45% 44% 43.0% 0.98
Recurrence risk—High (%) 28% 29% 28% 28.0% 0.99
Recurrence risk—Very high (%) 20% 17% 18% 18.0% 0.95

Note: CIS, carcinoma in situ.

recurrence (Table 3), including tumor stage, grade,
size, multiplicity, anatomical location, and estimated
recurrence risk.

Overall, these tables provide insight into the con-
sistency or variation in patient presentation and
tumor characteristics from the pre-COVID-19 to the
late pandemic period.

Tumor staging
Pathological staging demonstrated a non-significant
but progressive reduction in muscle-invasive bladder
tumors (MIBT; pT ≥ 2) after the onset of COVID-19

(Tables 2 and 3). In 2019, MIBT either on primary
resection or at recurrence accounted for 18.7% of
tumors; this decreased to 14.4% in 2020, 13.9% in
2021, and 13.2% in 2022 (p = 0.63). The proportion
of superficial tumors (pTa) increased from 57.2% in
2019 to 63.0% in 2020, 64.3% in 2021, and 65.5% in
2022 (p = 0.59). pT1 tumors remained stable (20.6% in
2019, 21.0% in 2020, 20.4% in 2021, and 20.2% in 2022;
p = 0.99).

The EAPC for the proportion of muscle-invasive
tumors (pT ≥ 2) showed a non-significant decline of
−7.6% per year (95% CI: −15.4% to +1.1%; p = 0.08).
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TABLE 3. Histopathological data from TURBT for recurrence (2019–2022)

Variable 2019
(pre-COVID)

2020
(early COVID)

2021
(mid-COVID)

2022
(late COVID)

p-value

pTa (%) 67% 80% 78% 79% 0.11
pT1 (%) 17% 13% 14% 13.5% 0.85
pT ≥ 2 (%) 10% 6% 8% 7% 0.74
CIS (%) 13% 6% 7% 7% 0.25
High grade (%) 42% 36% 39% 39% 0.86
Multiple tumors (%) 62% 69% 67% 68% 0.73
Size > 3 cm (%) 40% 19% 22% 23% 0.003
Trigonal location (%) 26% 41% 38% 37% 0.13
Urethral involvement (%) 6% 8% 7% 7% 0.95
Recurrence risk—Low (%) 0% 0% 1% 1% 0.57
Recurrence risk—Intermediate (%) 59% 64% 63% 62% 0.89
Recurrence risk—High (%) 25% 26% 27% 27% 0.98
Recurrence risk—Very high (%) 16% 9.5% 9% 9% 0.30

Note: CIS, carcinoma in situ. Bold value indicates statistical significance (p < 0.05).

TABLE 4 . Tumor outcomes from the Pre-COVID-19 to the late pandemic period

Year pTa (%) pT1 (%) pT ≥ 2 (%) All-cause
mortality (%)

Palliative
care (%)

Recurrence (%) Cancer-
specific

mortality (%)

2019 (pre-COVID) 57.2 20.6 18.7 38.0 16.0 49.2 90.0
2020 (early COVID) 63.0 21.0 14.4 22.0 8.2 52.8 100.0
2021 (mid-COVID) 64.3 20.4 13.9 20.5 9.1 51.4 95.5
2022 (late COVID) 65.5 20.2 13.2 19.5 8.0 53.0 93.0
p-value 0.59 0.99 0.63 0.006 0.18 0.93 0.012

Note: Bold values indicate statistical significance (p < 0.05).

Mortality and palliative care
All-cause mortality significantly decreased from
38.0% in 2019 to 22.0% in 2020 (p = 0.029), 20.5% in
2021, and 19.5% in 2022 (p = 0.006 for trend). Palliative
care needs also declined from 16.0% in 2019 to 8.2%
in 2020, remained low at 9.1% in 2021, and further
decreased slightly to 8.0% in 2022 (p = 0.18). Cancer-
specific mortality was high and variable: 90.0% in
2019, 100.0% in 2020, 95.5% in 2021, and 93.0% in 2022
(p = 0.012). A significant decrease in mortality was
observed, with an EAPC of −24.3% per year (95% CI:
−37.5% to −8.1%; p = 0.004) (Table 4).

Multivariable logistic regression
To further account for potential confounding factors,
we performed multivariable logistic regression anal-
yses adjusting for age, sex, ASA score, and treatment

center. Compared to 2019, the odds of all-cause mor-
tality were significantly lower in:

– 2020 (odds ratio [OR] = 0.56; 95% CI: 0.34–0.94;
p = 0.028)

– 2021 (OR = 0.51; 95% CI: 0.32–0.84; p = 0.007)
– 2022 (OR = 0.48; 95% CI: 0.30–0.81; p = 0.005)

These findings indicate that the observed decline
in mortality was not solely due to fluctuating case
volume but may reflect sustained prioritization and
adaptation of care pathways during and after the
pandemic.

Tumor recurrence
Recurrence rates remained stable over time: 49.2% in
2019, 52.8% in 2020, 51.4% in 2021, and 53.0% in 2022
(p = 0.93), indicating preserved oncologic follow-up
and care continuity across all periods (Table 4).
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Among all TURBT procedures, 78% were per-
formed for diagnostic purposes, 14% for palliative
intent, and 8% for staging in suspected advanced
cases. These proportions remained stable through-
out the study period. Trimodal therapy (TMT) was
administered in 9% of muscle-invasive bladder can-
cer cases, without significant variation between 2019
and 2022.

Inter-hospital differences
In 2019, all-cause mortality was higher at Center 2
(CHR Orleans: 47.5%) compared to Center 1 (CHRU
Tours: 31.2%). In 2020, mortality decreased in both
centers but remained higher at CHR Orleans (27.1%)
than at CHRU Tours (19.5%). In 2021, mortality
continued to decline (CHR Orleans: 23.3%, CHRU
Tours: 18.0%), and this trend persisted in 2022 (CHR
Orleans: 21.0%, CHRU Tours: 17.5%).

Recurrence remained more frequent at CHRU
Tours in 2020 (56.2%), 2021 (54.7%), and 2022 (55.5%)
compared to CHR Orleans (45.8% in 2020, 48.1% in
2021, and 49.0% in 2022). However, these inter-center
differences in 2022 were not statistically significant
(mortality: p = 0.49; recurrence: p = 0.43).

Discussion

This multicentric retrospective analysis evaluated the
impact of the COVID-19 pandemic on the oncologic
outcomes of patients undergoing TURBT for blad-
der urothelial carcinoma. Contrary to initial concerns
about delays in diagnosis and treatment, our findings
suggest that the pandemic-related reorganization of
care did not lead to more advanced tumor stages
and may have even coincided with a reduction in
all-cause mortality and the need for palliative care.
Importantly, the inclusion of data from 2021 shows a
continuation of these trends, providing a more com-
prehensive view of the mid-term consequences of the
pandemic on bladder cancer management.

It is important to note that this study is descriptive
in nature. Although we observed a temporal associa-
tion between the COVID-19 pandemic and changes in
tumor staging and mortality, the retrospective design
does not allow us to establish causality. Multiple con-
founding factors, including healthcare access, patient
selection, and regional variation in pandemic burden,
may have influenced these outcomes.

To provide a more robust evaluation of trends,
we performed EAPC and adjusted logistic regres-
sion models. These confirmed a significant annual
reduction in mortality and a consistent, though
non-significant, decrease in muscle-invasive tumors.

While these trends may reflect the positive impact
of care prioritization, causality cannot be established
due to the retrospective design.

The main outcome assessed in our study—the
proportion of muscle-invasive bladder cancer (MIBC)
during the pre-COVID-19 period and the early phase
of the pandemic. This finding is consistent with the
literature, which typically reports approximately 20%
MIBC among all bladder tumors.25,26 In the Austrian
study conducted by Tulchiner et al.,27 however, a sig-
nificantly higher proportion of pT1 and pT2 bladder
tumors was observed in 2020 compared to 2019 (pT1:
4.6% in 2019 vs. 10.5% in 2020; pT2: 7.1% in 2019 vs.
10.5% in 2020; p = 0.008). These rates remain below
the usual 20% MIBC found in the literature.25,26 This
Austrian study was monocentric, but the center had
a high annual TURBT volume (240 in 2019 and 209
in 2020). All TURBT procedures performed during
the study period were included, regardless of the
pathological nature of the lesion. No malignant tumor
was found in 31.3% of TURBTs performed in 2019 and
in 36.4% of those in 2020. Additionally, the study did
not specify whether bladder cancers detected were
urothelial carcinoma or of another type, nor whether
second-look TURBTs were included.

In our cohort, the proportion of muscle-invasive
bladder tumors (MIBT, pT ≥ 2) decreased from 18.7%
in 2019 to 14.4% in 2020, and further to 13.9% in
2021 and 13.2% in 2022. While these differences
did not reach statistical significance (p = 0.631, chi-
square), they contrast with earlier studies suggesting
a shift toward more advanced disease during pan-
demic restrictions. This discrepancy may reflect the
prioritization of TURBT as an urgent surgical proce-
dure, as recommended by the French Association of
Urology and other international bodies. The stable
or improving staging profile in our cohort supports
the notion that clinical triage and protected surgical
access were effective in minimizing diagnostic and
therapeutic delays.

A significant decrease in all-cause mortality was
observed, from 38.0% in 2019 to 22.0% in 2020
(p = 0.007, chi-square), with further declines to
20.5% in 2021 and 19.5% in 2022. Similarly, pal-
liative care needs declined from 16.0% in 2019 to
8.2% in 2020, remaining low at 9.1% in 2021 and
8.0% in 2022 (p = 0.18). Several hypotheses may
explain this finding. First, during the pandemic,
oncology pathways may have been streamlined, with
increased focus on high-priority cases, leading to
more rapid and efficient interventions for patients
with urothelial carcinoma. Second, it is possible that
patients presenting with more aggressive disease or
severe comorbidities in 2020 were either deferred or

Copyright © 2025 The Authors. Published by Tech Science Press; 32(4); August 2025 363



CHAUMEL ET AL.

not offered surgical treatment, introducing a selec-
tion bias that favored better outcomes. Third, both
hospitals implemented emergency protocols that pri-
oritized essential surgeries, reduced hospital length
of stay, and possibly enhanced follow-up and support
for high-risk patients, which could have contributed
to improved survival metrics.

This contrasts with the expected outcomes of a
viral epidemic that disproportionately affects elderly,
obese, chronically ill, and smoking individuals.
Notably, risk factors for severe COVID-19 and high-
risk urothelial carcinoma are quite similar.28

Despite the use of EAPC and multivariable adjust-
ment, our observational study design precludes any
conclusion of causality. Residual confounding and
selection biases remain possible.

These results differ from early pandemic stud-
ies reporting increased cancer-related mortality and
decreased access to care. However, they align with
more recent analyses suggesting that timely cancer
surgeries were feasible and effective when systems
adapted quickly.

In addition to temporal trend analysis, our
adjusted multivariable models demonstrated that the
reduction in all-cause mortality remained statistically
significant across all post-2019 years, even after con-
trolling for baseline demographic and institutional
factors. This supports the hypothesis that proactive
care reorganization during the pandemic period con-
tributed to sustained improvements in bladder cancer
outcomes, rather than reflecting only a change in case
mix or hospital volume.

The recurrence rates remained stable across both
periods (49.2% in 2019, 52.8% in 2020, and 51.4% in
2021), indicating that short-term oncologic control
was not compromised. This is an important marker
of care continuity and reflects well on post-TURBT
surveillance programs. Nevertheless, longer-term
follow-up is necessary to determine whether COVID-
related disruptions had any delayed oncologic
consequences, especially for patients whose re-
TURBTs, cystoscopies, or intravesical therapies may
have been postponed.

Marked differences between the two participating
centers were observed, particularly in mortality rates
and recurrence frequencies. Center 2 (CHR Orleans),
more severely affected by COVID-related ICU sat-
uration, had higher all-cause mortality in 2019 but
managed to reduce it substantially in 2020 and 2021.
In contrast, Center 1 (CHRU Tours) maintained stable
access to urological care throughout the crisis and
recorded slightly higher recurrence rates. These inter-
institutional discrepancies underline the importance
of localized healthcare capacity, ICU availability, and

intra-hospital coordination. Even within the same
national framework, the pandemic’s impact on onco-
logic care was not homogeneous.

This study has several limitations. Its retrospective
design is prone to selection and reporting biases.
Tumor grade data were incomplete, limiting in-depth
assessment of tumor aggressiveness. The follow-
up duration remains relatively short, preventing
thorough evaluation of outcomes such as cancer-
specific survival or progression beyond one year.
The lack of causal inference is an inherent limitation
of the retrospective, non-randomized design. Our
findings should be interpreted as associative trends
rather than definitive effects of healthcare reorga-
nization during the pandemic. Finally, changes in
referral or triage policies over time may have intro-
duced selection biases, particularly in 2020 and 2021,
where healthier patients may have been preferentially
operated.

Conclusions

In this multicentric study, the COVID-19 pandemic
did not adversely impact tumor stage or recurrence
among patients undergoing TURBT for urothelial
bladder carcinoma. On the contrary, improved care
prioritization during the crisis may have contributed
to lower overall mortality and palliative care needs.
Significant inter-hospital variability highlights the
importance of resource allocation and surgical plan-
ning. A larger-scale, prospective study is warranted
to assess long-term outcomes and refine strategies for
cancer care delivery in future health crises.
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