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IVC treatment between primary
and second TURBT may improve
the prognosis of high-risk NMIBC
patients receiving BCG treatment

Zhen Li%%>, Zewei Wang*®, Yang Liu“5, Lei Yang?, Ling Gu3, Hailong Li**! & Wei Wang'**

To explore whether intravesical chemotherapy (IVC) between primary and second transurethral
resection of bladder tumor (TURBT) affects the prognosis of non-muscle invasive bladder cancer
(NMIBC) patients receiving Bacillus Calmette-Guérin (BCG) treatment. NMIBC patients who underwent
a second TURBT and subsequent BCG treatment between 2012 and 2023 at the Affiliated Hospital of
Xuzhou Medical University were retrospectively analyzed. These patients were divided into Group A,
which received IVC between TURBT, and Group B, which did not. Recurrence-free survival (RFS) was
compared among the different risk subgroups. A total of 292 NMIBC patients were included in this
study. In the entire cohort, IVC treatment between the primary and second TURBT was associated
with longer RFS (P=0.009). When stratified by risk groups, in intermediate-risk patients, the difference
in RFS between the groups was not statistically significant (P=0.434). By contrast, for high-risk
patients, the treated group exhibited a better prognosis compared to the non-treated group (85.6%
vs. 77.6%, P=0.007). In both univariate and multivariate COX regression analyses, after adjusting

for clinical factors such as tumor stage and tumor grade, the IVC between the primary and second
TURBT remained an independent prognostic factor for NMIBC patients (HR 0.571, 95% CI [0.380,
0.859], p=0.007). IVC treatment administered between the primary and second TURBT has been
demonstrated to enhance RFS of high-risk NMIBC patients undergoing BCG treatment, whereas it is
not applicable to intermediate-risk patients.
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Bladder cancer is the tenth most malignant tumor globally and can be classified into muscle-invasive and non-
muscle-invasive bladder cancer (NMIBC) based on TNM staging2. NMIBC includes the pTa, pT1, and pTis
stages, with tumors confined to the mucosa or submucosa accounting for approximately 75% of all bladder
cancer. Compared with muscle-invasive bladder cancer, NMIBC has a better prognosis, and the treatment
regimen is different. Transurethral resection of a bladder tumor (TURBT) is the standard treatment for NMIBC,
frequently performed in conjunction with postoperative intravesical chemotherapy (IVC) or intravesical Bacillus
Calmette-Guérin (BCG) immunotherapy”. The benefits of maximal TURBT for NMIBC are well documented,
and surgical removal of all visible tumors is the cornerstone of NMIBC treatment®~>. However, it has been
reported that approximately 17-67% of patients with stage Ta and 20-71% of patients with stage T1 still have
residual tumors after the initial TURBT, which are mostly located at the initial resection site®. These residual
tumors worsen patient prognosis, further emphasizing the importance of TURBT”.

Current guidelines for the treatment of NMIBC recommend a second TURBT at 2-6 weeks after the
initial TURBT in patients with stage T1 and high-grade Ta cancer>®°. The objectives of re-TURBT are to
guarantee complete removal of the initial tumor, reduce the patient’s tumor burden, and enhance the quality
of the pathological specimen!’. Numerous studies have shown that a second TURBT improves the prognosis of
NMIBC patients”-!1-13. Patients who meet the criteria for a second TURBT usually also fulfil the criteria for BCG
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medication®. Therefore, theoretically, patients with NMIBC who undergo a second TURBT should also receive
postoperative BCG immunotherapy.

IVC directly kills intraoperatively disseminated tumor cells and residual tumor cells in trauma, and an
immediate single instillation within 24 h after TURBT has been shown to reduce the rate of disease recurrence
in patients with NMIBC!*-16. However, there is no consensus as to whether continuing IVC therapy between
the first and second TURBT improves the prognosis of patients with NMIBC treated with BCG. Therefore, this
study aimed to investigate whether IVC applied between the first and second TURBT improves the prognosis of
patients with NMIBC treated with BCG.

Materials and methods

Study population

Patients with NMIBC who underwent a second TURBT and subsequent BCG treatment between January 2012
and December 2023 at the Affiliated Hospital of Xuzhou Medical University were retrospectively analyzed.
All methods in this study were carried out in strict accordance with the relevant guidelines and regulations.
The inclusion criteria were as follows: (1) pathological diagnosis of uroepithelial carcinoma of the bladder
after TURBT, with pathological stage pTa, pTis, or pT1; (2) a second TURBT at our hospital 2-6 weeks after
the first TURBT; (3) IVC treatment within 24 h after the first and second TURBT; and (4) intravesical BCG
immunotherapy after the second TURBT. The exclusion criteria were as follows: (1) patients with incomplete or
missing information, (2) patients whose first or second TURBT was not performed at our hospital, (3) patients
with low-risk and very high-risk tumors, and (4) patients with other potential comorbidities. The patients were
divided into groups A and B according to whether they received IVC treatment between the first and second
TURBT, with group A being the group that received IVC treatment and group B being the group that did not
receive IVC treatment. The endpoint was recurrence-free survival (RFS), defined as the time interval between
the second TURBT and disease recurrence.

Treatment schedule

During the second TURBT, all visible tumors and scars were removed. An immediate single instillation was
performed within 24 h for both the initial and second TURBT. The main chemotherapeutic agents used for
intravesical chemotherapy after TURBT in our hospital are pirarubicin and epirubicin (pirarubicin or epirubicin,
40 mg dissolved in 40 mL of sterile injectable water, was injected into the empty bladder through a sterile
catheter and retained for 0.5 2 h). Between the initial and second TURBT, the treatment group received weekly
IVC treatment after an immediate single instillation, and the non-treatment group received no additional IVC
treatment after an immediate single instillation. The BCG regimen was started at least 2 weeks after the second
TURBT, once a week for the first eight sessions and once a month for the next ten sessions. After the second
resection, follow-ups were performed every three months for two years; every six months for the following three
years; and annually thereafter. Follow-up included urine cytology, radiological imaging, and cystoscopy.

Clinical and pathological information

The collected clinicopathological data included age, gender, body mass index (BMI), smoking history, hematuria
history, tumor stage, tumor grade, tumor number, maximum tumor diameter, surgical intervals, residual tumor,
and IVC treatment regimen between the first and second TURBT. Pathological tumor staging was performed
according to the International Union against Cancer TNM staging system (8th edition, 2017), whereas tumor
grading was performed according to the 2004 World Health Organization bladder cancer grading system. The
highest pathological stages and grades after the initial and second TURBT were included in this study. All
pathological specimens, especially those obtained before 2017, were reassessed by a specialized bladder cancer
pathologist.

Statistical analysis

Categorical variables of the demographic and clinicopathological characteristics of the two groups are expressed
as numbers and percentages and compared using the x? test. For continuous variables expressed as means
and standard deviations, the t-test was used for comparisons. Kaplan-Meier survival curves for patients were
plotted and compared using log-rank tests. Univariate and multivariate Cox regression analyses were conducted
to ascertain independent risk factors associated with patient prognosis. The results were expressed as 95%
confidence intervals (CI) and hazard ratios (HR). All statistical analyses were performed using SPSS (version
26.0; IBM Corporation, Armonk, NY, USA) and R 4.2.3 (https://www.R-project.org). All p-values were two-sid
ed, and p <0.05 was considered statistically significant.

Results

Demographic and clinicopathological characteristics

Altogether, 292 patients were included with a median follow-up of 91 months (Fig. 1), all the patients were
treated with adequate BCG therapy. In all, 164 patients who received IVC treatment between the initial and
second TURBT were included in Group (A) A total of 128 patients who did not receive IVC treatment between
the initial and second TURBT were included in Group (B) There were no statistically significant differences in
the variables between the groups (Table 1). According to the EAU NMIBC prognostic factor risk groups, 64
patients (39%) were at intermediate risk, and 100 patients (61%) were at high risk in group A. In group B, 52
patients (40.6%) were at intermediate risk and 76 patients (59.4%) were at high risk.
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Inclusion criteria: Intermediate-risk
(1)Postoperative pathological diagnosis was bladder NMIBC
uroepithelial carcinoma; (n=64)
(2)Pathological stage was Ta, Tis or T1;

(3)A second TURBT was performed 2-6 weeks after

the first TURBT;
(4)IVC treatment was provided within 24 hours after Group A: Treatment
the first and second TURBT; Group A
(5)A subsequent 1Bl was received following the (n=164)
second TURBT.
Yes High-risk NMIBC
(n=100)
Patientsrenrolled IVC received EAU NMIBC
(n=292) between the first prognostic factor
- and second TURBT risk groups
Intermediate-risk
NMIBC
No (n=52)
Group B: Non-treatment
Exclusion criteria: Group
(1)patients with incomplete or missing information; (n=128)
(2)patients whose first or second TURBT was not
performed at our hospital;
(3)patients with low-risk and very high-risk tumours; o | High-risk NMIBC
(4)Patients with other potential comorbidities. i (n=76)
Fig. 1. Patient flow chart.
Overall Non-treatment group | Treatment group
Variables, n(%) level (n=292) (n=128) (n=164) p value
<70 170 (58.2) 74 (57.8) 96 (58.5)
Age 0.901
>70 122 (41.8) | 54 (42.2) 68 (41.5)
Female 108 (37.0) 50 (39.1) 58 (35.4)
Gender 0.516
Male 184 (63.0) 78 (60.9) 106 (64.6)
<25 153 (52.4) | 65 (50.8) 88 (53.7)
BMI 0.625
>25 139 (47.6) | 63 (49.2) 76 (46.3)
No 33(11.3) 15(11.7) 18 (11.0)
Smoking history 0.842
Yes 259 (88.7) 113 (88.3) 146 (89.0)
No 97(33.2) | 41(32.0) 56 (34.1)
Haematuria history 0.703
Yes 195 (66.8) 87 (68.0) 108 (65.9)
Ta 137 (46.9) 57 (44.5) 80 (48.8)
Pathology T stage 0.470
T1 155 (53.1) | 71 (55.5) 84 (51.2)
Low 122 (41.8) 52 (40.6) 70 (42.7)
Pathology grade 0.723
High 170 (58.2) 76 (59.4) 94 (57.3)
Single 192 (65.8) | 90 (70.3) 102 (62.2)
Tumor number 0.147
Multiple 100 (34.2) 38(29.7) 62 (37.8)
<3cm 200 (68.5) 89 (69.5) 111 (67.7)
Maximum tumor diameter 0.736
>3cm 92(31.5) | 39(30.5) 53 (32.3)
Intermediate-risk | 116 (39.7) 52 (40.6) 64 (39.0)
Risk group 0.782
High-risk 176 (60.3) 76 (59.4) 100 (61.0)
Surgical intervals (days) (mean + SD) 29.07+3.49 | 28.95+3.74 29.16+3.28 0.618
No 187(64.0) 79(61.7) 108(65.9)
Residual tumor 0.465
Yes 105(36.0) | 49(38.3) 56(34.1)

Table 1. Demographic and clinicopathological characteristics.
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Kaplan—Meier survival analysis

At the end of the study, 96 (32.8%) experienced tumor recurrence: 49 (29.9%) patients in group A and 47 (36.7%)
patients in group B. Among all patients, there was a statistically significant difference in RFS after the second
TURBT between Group A and Group B (p=0.009) (Fig. 2). The 5-year RFS rates were 87.2 and 81.8% in Groups
A, and B, respectively. In intermediate-risk NMIBC patients, the difference in postoperative RFS between the
two groups was not significant (p=0.434) (Fig. 3). The 5-year RFS rates in Groups A and B were 89.6 and 88.0%,
respectively. In high-risk NMIBC patients, the 5-year postoperative RFS was higher in the treatment group than
in the non-treatment group (85.6 vs. 77.6%, p=0.007) (Fig. 4).

Univariate and multivariate Cox regression analyses for RFS

In the univariate analysis, pathology T stage (p=0.002), pathology grade (p=0.041), IVC between the primary
and second TURBT (p=0.010), and residual tumor (p=0.017) were significantly associated with patients’
postoperative RES. After adjusting for the above confounders, multivariate analysis showed that pathology T
stage (HR 2.445, 95% CI [1.117,5.353], p=0.025) and receiving IVC between the primary and second TURBT
(HR 0.571, 95% CI [0.380,0.859], p=0.007) remained as independent risk factors for postoperative RFS in
NMIBC patients (Table 2).

Kaplan—Meier Curve for RFS

1.00-
0.75-
o
o
| .
Q. 4.50-
=
(7 Groups
~+= non-treatment group
0.25-
treatment group
p value:0.009
0.00-
24 48 72 96 120 144
1128 (100) 119 (93) 80 (62) 46 (36) 25 (20) 5 (4) 0(0)
164 (100) 154 (94) 114 (70) 82 (50) 58 (35) 22 (13) 2(1)
24 48 72 96 120 144
Time(months)

Fig. 2. Recurrence-free survival (RFS) curve for both groups in all NMIBC patients.
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Kaplan—Meier Curve for RFS
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Fig. 3. Recurrence-free survival curve (RFS) for both groups in intermediate-risk NMIBC patients.

Discussion
In this study, we analyzed the prognostic impact of IVC transplantation between primary and second TURBT
in patients with NMIBC treated with BCG. Furthermore, we conducted an in-depth analysis of its prognostic
value in the different risk subgroups. Our findings indicate that IVC treatment between the primary and second
TURBT is an effective intervention for improving the prognosis of high-risk patients with NMIBC treated with
BCG. However, for patients with intermediate-risk NMIBC, IVC treatment before the second TURBT did not
reduce the tumor recurrence rate, and unnecessary instillation treatments could be avoided in these patients.
TURBT is regarded as a low-risk procedure, and complete resection of all visible tumors is the cornerstone of
NMIBC treatment and has been endorsed by various clinical treatment guidelines®3-1°. The benefits of maximal
TURBT for NMIBC are well documented!”. The rate of residual tumors in the first TURBT ranges from 4 to
78%, depending on the tumor stage, tumor number, and operator techniquels’”. A second TURBT is effective in
improving the prognosis of NMIBC and is usually performed 2-6 weeks after the initial TURBT'?. A systematic
review by Cumberbatch et al. included one randomized controlled trial and 30 non-randomized controlled
trials, which provided an in-depth analysis of the efficacy of a second TURBT for NMIBC®. The study data
showed that the disease recurrence rate for patients with stage Ta tumors was 16% for those who underwent a
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Fig. 4. Recurrence-free survival (RFS) curve for both groups in high-risk NMIBC patients.

second TURBT and 58% for those who did not. For patients with stage T1 tumors, the recurrence rate was 45%
for those who underwent a second TURBT and 49% for those who did not. These results further confirm the
effectiveness of a second TURBT in reducing disease recurrence, especially in patients with stage Ta tumors.
IVC can directly kill tumor cells, and immediate single instillation after TURBT can significantly reduce the
recurrence rate of NMIBC!*-1620, Except for patients with contraindications to immediate single instillation
after surgery, all patients with NMIBC should be treated with immediate intravesical chemotherapy within 24 h
after TURBT?. However, there is no consensus on the need for further IVC treatment after primary TURBT and
secondary TURBT. To the best of our knowledge, this is the first medical center to conduct this study.

The efficacy of BCG immunotherapy in patients with NMIBC is remarkable, particularly in intermediate- and
high-risk patients?!~2*. A recent systematic review of real-world evidence from studies on patients with high-risk
NMIBC revealed significant variations in survival, with five-year RFS ranging from 17 to 89% and progression-
free survival (PFS) ranging from 58-89%>*. Further findings suggest that patients who receive intravesical BCG
therapy have longer survival times®>?. Specifically, for patients with intermediate-risk NMIBC, the five-year
survival results were particularly promising, with RFS and PFS rates of 86 and 100%, respectively. For high-risk
patients, these figures were 72 and 91%, respectively?’. Similar to the above findings, in our study, the five-year
REFS rates of patients with intermediate- and high-risk NMIBC were 88.8 and 82.2%, respectively. Of particular
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Variables ‘ Crude HR(95%CI) | Uni-P value | Adj HR(95%CI) | Multi-P value
Age

<70 1

>70 0.829(0.545,1.260) | 0.379

Gender

Female 1

Male 0.886(0.576,1.364) | 0.583

BMI

<25 1

>25 1.419(0.949,2.121) | 0.089

Smoking history

No 1

Yes 1.240(0.600,2.559) | 0.561

Haematuria history

No 1

Yes 1.240(0.798,1.927) | 0.339

Pathology T stage

Ta 1 1

T1 1.970(1.274,3.047) | 0.002 2.445(1.117,5.353) | 0.025
Pathology grade

Low 1 1

High 1.574(1.018,2.435) | 0.041 0.659(0.299,1.453) | 0.302
Tumor number

Single 1

Multiple 1.206(0.799,1.821) | 0.372

Maximum tumor diameter

<3cm 1

>3 cm 1.075(0.709,1.632) | 0.732

Risk group

Intermediate-risk | 1

High-risk 1.415(0.915,2.189) | 0.118

Receiving IVC between primary and second TURBT

No 1 1

Yes 0.588(0.393,0.882) | 0.010 0.571(0.380,0.859) | 0.007

Surgical intervals | 1.008(0.947,1.073) | 0.811

Residual tumor
No 1 1
Yes 1.631(1.092,2.436) | 0.017 1.404(0.901,2.188) | 0.133

Table 2. Univariate and multivariate COX regression analyses for RFS. Abbreviation: IVC, intravesical
chemotherapy; TURBT, transurethral resection of the bladder tumor.

note, we found that for high-risk patients, IVC treatment between the primary and second TURBT significantly
improved five-year RFES, from 77.6 to 85.6% (p=0.007).

The results of this study can be analyzed at two levels. First, we speculate that the presence of post-TURBT
trauma may enhance thekilling effect of the IVC on residual tumors. However, over time, epithelial tissue formation
and scarring can weaken the tumor-killing effect of the drug. The efficacy of an immediate single instillation after
TURBT for NMIBC is widely accepted and used in all patients with NMIBC>. A systematic review conducted
by Tabayoyong et al., which comprehensively analyzed 16 randomized controlled trials, found no significant
benefit in terms of recurrence, progression, or survival with maintenance intravesical chemotherapy compared
with induction chemotherapy alone, further emphasizing the importance of early IVC treatment®®. In addition,
owing to the different tumor burdens of intermediate- and high-risk patients, the intensity of drug therapy they
require postoperatively also differs. These findings suggest that tumor recurrence in patients with NMIBC tends
to occur at the site of primary TURBT®, which may be because of incomplete surgical resection, resulting in
tumor cells remaining in the bladder and regrowth. It is also possible that surgical trauma creates conditions
for tumor implantation, thereby increasing the risk of recurrence. In high-risk patients with NMIBC, multiple
resections of the tumor in a single operation are often required to achieve complete tumor removal, owing to
deeper tumor growth or larger and more numerous tumors. This may have led to the spread of tumor cells within
the bladder. Furthermore, larger trauma increases the risk of tumor cell replantation within the bladder, making
it difficult to completely eradicate all tumor cells with a single IVC treatment. Therefore, increasing the number
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of IVC treatments before wound healing may help eliminate residual cancer cells more effectively. By contrast,
intermediate-risk patients have a lower tumor burden, and surgery usually results in more complete and less
invasive removal of the tumor. An immediate single postoperative instillation and subsequent BCG therapy are
effective. Additional IVC therapy may not provide significant benefits but may result in undesirable side effects.
Currently, some of the discussions on this aspect are partly based on the observed trends in clinical practice
and the limited clues from relevant previous studies. In the future, large-scale targeted clinical trials will still be
needed to conduct a comprehensive verification.

This study is the first to investigate the potential benefits of IVC applied in primary and secondary TURBT for
patients with NMIBC. During the patient selection phase, we excluded patients with NMIBC who did not receive
BCG therapy after the second TURBT. This was because we believe that, in addition to incomplete resection or
pathology specimens that do not show muscle layers, patients with NMIBC who undergo a second TURBT
should theoretically also receive postoperative BCG. Furthermore, considering the impact of factors such as
tumor stage, grade, and size on prognosis, we conducted a subgroup analysis of NMIBC patients according to
the EAU NMIBC prognostic factor risk groups to make the experimental results more reasonable. Two treatment
options were provided to patients with NMIBC who were expected to undergo a second TURBT and subsequent
BCG treatment, thereby facilitating the management of the patients’ disease for surgeons. However, this study
has some limitations. First, it should be noted that this was a retrospective study, and that the non-randomized
design may allow for some potential bias on the part of surgeons in the way they treat their patients. Second,
as this was a single-center study, the sample size was relatively small, which may have some bias in our final
results. In the future, it would be beneficial for prospective studies with larger samples to validate our findings.
Finally, because the second TURBT was performed within a certain timeframe, the number of IVC treatments
varied. Furthermore, chemotherapeutic agents used for IVC have not been standardized. These factors may have
affected the experimental results. Future research initiatives will focus on IVC treatment for NMIBC. We will
execute a multicenter, large-sample prospective study, collaborating with leading professional medical centers to
pool resources and enlarge the sample size, thereby enhancing the robustness of the results. Simultaneously, we
will establish a standardized diagnostic and treatment protocol. This involves precisely defining the parameters
of IVC chemotherapy drugs and detailing the TURBT operational procedures. We aim to mitigate the impact
of variability, standardize treatment application, enhance patient prognoses, and furnish a solid foundation for
this field of study.

Conclusions

IVC treatment between the primary and second TURBT reduces the rate of tumor recurrence in high-risk
NMIBC patients treated with BCG. However, it is not applicable for intermediate-risk NMIBC, and unnecessary
IVC treatment can be avoided in these patients.

Data availability
The datasets used and/or analysed during the current study are available from the corresponding author on
reasonable request.
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