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Abstract: Objective: To investigate the effectiveness of combining transurethral resection of bladder tumor (TURBT) 
with Bacille Calmette-Guerin (BCG) intravesical instillation in treating high-risk non-muscle invasive bladder can-
cer (HRNMIBC). Methods: We retrospectively reviewed the clinical data from 118 HRNMIBC patients treated at 
Tongren Hospital between March 2020 and June 2022. The patients were categorized into two groups based on 
their treatment regimen: the control group (n=60) which received regular pirarubicin intravesical instillation, and the 
observation group (n=58) which received additional BCG intravesical instillation alongside pirarubicin. All patients 
underwent TURBT. Postoperative follow-up included monitoring recurrence and adverse reactions. Quality of life was 
assessed for both groups before and after treatment. Peripheral blood T lymphocyte subsets and immunoglobulin 
levels were measured pre- and post-instillation. Patients were further classified into recurrence and non-recurrence 
groups to analyze factors influencing HRNMIBC recurrence. Results: The observation group exhibited a recurrence 
rate of 22.41% (13/58), notably lower than the 41.66% (25/60) in the control group (P<0.05). Both groups showed 
improved postoperative scores in somatic, emotional, social, cognitive, and role functions compared to preopera-
tive scores, with the observation group demonstrating significantly higher scores across all domains (all P<0.05). 
Post-instillation, CD4+, CD4+/CD8+, Immunoglobulin M (IgM), Immunoglobulin G (IgG), and Immunoglobulin A (IgA) 
levels were elevated in both groups relative to pre-instillation levels, whereas CD8+ levels were reduced. The obser-
vation group showed significantly higher levels of CD4+, CD4+/CD8+, IgM, IgG, and IgA, and lower levels of CD8+ 
compared to the control group following instillation (all P<0.05). Univariate analysis revealed that tumor number, 
stage, grade, and primary tumor status were all significantly associated with HRNMIBC recurrence (all P<0.05). 
Multivariate logistic regression further identified tumor number, stage, grade, and primary status as independent 
predictors of HRNMIBC recurrence (all P<0.05). Conclusion: The combination of TURBT with pirarubicin and BCG in-
travesical instillation significantly lowers the recurrence rate in HRNMIBC patients and enhances both quality of life 
and immune function recovery. Independent factors affecting HRNMIBC recurrence include tumor number, stage, 
grade, and primary tumor status.
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Introduction

Bladder cancer (BC) is characterized with a 
superficial growth, and presents symptoms 
such as urinary irritation and obstruction. As 
the condition advances, it can cause complica-
tions including lower abdominal masses, uri-
nary retention, involvement of pelvic lymph 
nodes, and metastasis to other organs, signifi-
cantly affecting the patient’s overall health [1, 
2]. BC is categorized into non-muscle invasive 

bladder cancer (NMIBC) and muscle invasive 
bladder cancer (MIBC), depending on whether 
the muscle layer of the bladder wall is affected. 
NMIBC constitutes 75% of the cases, while 
MIBC makes up 25% [3, 4]. Studies have shown 
that nearly 3/4 high-risk NMIBC (HRNMIBC) 
patients experience relapse or disease progres-
sion within 10 years after diagnosis [5]. While 
NMIBC itself rarely causes death directly, recur-
rence and progression present ongoing chal-
lenges for most patients [6].
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Radical cystectomy is often used in the early-
stage BC, yet its clinical application is limited 
due to severe trauma, long recovery time, high 
complication rates, and many contraindica-
tions [7, 8]. Recently, minimally invasive tech-
niques have developed rapidly in the field of 
urology. Minimally invasive surgery, represent-
ed by transurethral resection of bladder tumor 
(TURBT), has gradually become the standard 
treatment for bladder cancer due to minimal 
trauma, wide adaptability and bladder-preserv-
ing benefits. However, the recurrence rate still 
exceeds 70% within 5 years after lesion resec-
tion, with some recurrent tumors exhibiting 
increased malignancy. TURBT alone cannot 
effectively prevent the recurrence and progress 
of tumors [9, 10].

To reduce the recurrence rate and eliminate 
residual tumor cells, adjuvant bladder perfu-
sion chemotherapy is recommended post-
TURBT. Various drugs are available for bladder 
perfusion treatment [11, 12]. A commonly used 
drug for bladder perfusion immunotherapy is 
Bacille Calmette-Guerin vaccine (BCG), with 
chemotherapeutic agents like epirubicin, pira-
rubicin, gemcitabine, doxorubicin, hydroxyc-
amptothecin, and mitomycin also widely used 
for NMIBC after surgery. BCG remains the first-
line drug for HRNMIBC [13, 14]. Therefore, it is 
particularly important to explore more effective 
adjuvant treatment schemes. Intravesical in- 
stillation of BCG has potential advantages in 

search gaps in this area and provide a basis for 
developing individualized follow-up and treat-
ment strategies for high-risk patients by analyz-
ing recurrence-associated factors.

Patients and methods

Patients

A retrospective review was performed on the 
clinical data from 118 HRNMIBC patients treat-
ed at Tongren Hospital between March 2020 
and June 2022 after being approved by the 
Ethics Committee of Tongren Hospital (Figure 
1).

Inclusion criteria: patients met the diagnostic 
criteria for HRNMIBC [15]; Patients eligible for 
TURBT; and patients with complete clinical 
records. Exclusion criteria: invasive bladder 
cancer; presence of malignant tumors in other 
organs; coagulation disorders; prior radiothera-
py or chemotherapy for other systemic cancers; 
or loss to follow-up. Patients were categorized 
into two groups based on whether they received 
BCG intravesical instillation: the control group 
(n=60) and the observation group (n=58). 
Clinical data such as age, sex, Body Mass Index 
(BMI), tumor number, tumor stage, tumor diam-
eter, tumor grade, tumor location, hypertension 
and diabetes, and primary tumor were collect-
ed. There were no significant differences in 

Figure 1. Flowchart of the study process.

improving patient prognosis 
and reducing recurrence rate, 
though existing literature is 
limited.

This study retrospectively ana-
lyzed clinical data from HR- 
NMIBC patients to explore the 
efficacy of TURBT combined 
with BCG intravesical instilla-
tion in HRNMIBC treatment 
and identify factors influenc-
ing recurrence. Specifically, 
this research examines the 
efficacy of TURBT combined 
with BCG intravesical instilla-
tion in high-risk patients. Un- 
like previous studies, it evalu-
ates both postoperative recur-
rence rate and influencing fac-
tors, aiming to address re- 
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baseline characteristics between the two 
groups (P>0.05), as shown in Table 1.

Treatment methods

Patients in both groups underwent TURBT in 
the lithotomy position under general anesthe-
sia. After anesthesia, an electrosurgical cysto-
scope was inserted through the urethra to 
observe the lesion characteristics. Electro- 
surgical power was set at 160-180 W and  
the electrocoagulation power was set at 60-80 
W. Smaller lesions were removed via antero-
grade resection from the base, while larger 
lesions were resected layer-by-layer from one 
side of the lesion. Additionally, a 1.5 cm margin 
of bladder wall surrounding the tumor was 
excised. Wounds were cauterized, and lesions 
were rinsed with normal saline. Normal-tem- 
perature perfusion chemotherapy drugs were 
given immediately after operation. Postopera- 
tively, control group patients received weekly 
bladder instillations of 40 mg pirarubicin for 
4-8 weeks, followed by monthly instillations up 
to one year after surgery. In addition to this regi-
men, observation group patients received a 60 
mg BCG vaccine + 40 ml of 0.9% sodium chlo-
ride solution weekly from the second to sev-
enth weeks post-surgery, followed by three BCG 
injections every two weeks, each containing 60 
mg BCG + 40 ml sodium chloride. Subsequently, 
they received monthly instillations, alternating 
between pirarubicin and BCG: one pirarubicin 
dose and two BCG doses per month, for a total 
of 10 instillations.

Observation indicators

Primary outcome measures included recur-
rence and adverse reactions. All patients were 
followed up after operation through telephone 
or WeChat every 3 months until June 2024, 
with a minimum follow-up time of 2 years. 
Postoperative recurrence rates were recorded, 
with recurrence defined as the reappearance of 

a tumor confirmed by pathological biopsy. 
Adverse reactions during treatment were also 
recorded. Patients were divided into a recur-
rence group and a non-recurrence group  
based on their recurrence status. Clinical data 
for all patients were analyzed retrospectively  
to identify factors affecting HRNMIBC recur-
rence, utilizing both univariate and multivariate 
analyses.

Secondary outcome measures included quality 
of life and immune function. Quality of life was 
evaluated for both groups before and one year 
after surgery using the European Organization 
for Research and Treatment of Cancer Quality 
of Life Scale [16]. This scale assesses five 
dimensions: somatic function, emotional func-
tion, social function, cognitive function, and 
role function. Fasting venous blood samples 
were collected from patients before and six 
months post-perfusion for serum biochemical 
analysis. T lymphocyte subsets (CD4+, CD8+, 
CD4+/CD8+) in peripheral blood were mea-
sured using an Epics XL flow cytometer 
(Beckman Kurt gmbh, USA), while immunoglob-
ulin levels (Immunoglobulin M (IgM), IgG, IgA) 
were measured by nephelometry with immune 
scattering. Changes in these markers were 
compared to evaluate immune function 
variations.

Statistical methods

Data analysis was conducted using SPSS 22.0 
statistical software, while GraphPad Prism 8 
was used for creating graphical representa-
tions of the data. Count data were presented  
as rates, and comparisons between groups 
were performed using the chi-square test. For 
pairwise comparisons of continuous variables 
between groups, the t-test was utilized. 
Univariate and multivariate logistic regression 
analyses were employed to identify factors 
influencing the HRNMIBC recurrence. Statistical 
significance was set at P<0.05.

Table 1. Comparison of general information between the two groups

Group Age (years)
Gender Number of tumors Tumor staging

Male Female Single Multiple Ta T1
Control group (n=60) 63.65±9.24 51 9 36 24 22 38
Observation group (n=58) 64.06±9.78 44 14 31 27 30 28
t/χ2 0.234 1.569 0.516 2.713
P 0.815 0.210 0.473 0.100



TURBT combined with BCG for HRNMIBC

6917	 Am J Transl Res 2024;16(11):6914-6924

Results

Comparison of recurrence rates between 
groups

The recurrence rate in the observation group 
was 22.41% (13/58), significantly lower than 
the 41.66% (25/60) observed in the control 
group (P<0.05), as shown in Figure 2.

Comparison of quality-of-life scores between 
groups

Postoperative evaluations revealed that scores 
for somatic, emotional, social, cognitive, and 
role functions were higher in both groups com-
pared to preoperative levels. The observation 
group consistently had higher scores across all 
dimensions compared to the control group (all 
P<0.05), as shown in Figure 3.

Comparison of immune function between 
groups

Following instillation, both groups exhibited 
increased proportions of CD4+, CD4+/CD8+ T 
lymphocytes, IgM, IgG, and IgA levels, with a 
decrease in CD8+ T lymphocyte proportion. 
Moreover, the observation group had signifi-
cantly higher proportions of CD4+, CD4+/CD8+ 
T lymphocytes, IgM, IgG, and IgA levels, and 
lower levels of CD8+ T lymphocytes compared 
to the control group (all P<0.05), as shown in 
Figures 4 and 5.

Comparison of adverse reactions between 
groups

The overall incidence of adverse reactions did 
not differ significantly between the two groups 
(P>0.05), as shown in Table 2.

Univariate analysis of HRNMIBC recurrence

Univariate analysis indicated that factors such 
as the number of tumors, tumor stage, tumor 
grade, and primary tumor status were associ-
ated with HRNMIBC recurrence (all P<0.05), as 
shown in Table 3.

Multivariate analysis of HRNMIBC recurrence

Further multivariate logistic regression analysis 
identified the number of tumors, tumor stage, 
tumor grade, and primary tumor status as inde-
pendent factors influencing HRNMIBC recur-
rence (all P<0.05), as shown in Tables 4 and 5.

Discussion

Bladder cancer (BC) significantly affects 
patients’ health and quality of life, with non-
muscle invasive bladder cancer (NMIBC) 
accounting for over 70% of cases, primarily 
involving Ta and T1 stage tumors. Studies have 
shown that more than 40% of NMIBC patients 
experience relapse within 2 years of treatment, 
and approximately 10% progress to muscle 
invasive bladder cancer (MIBC) [17, 18]. At 
present, NMIBC treatment predominantly 
involves TURBT followed by regular intravesical 
infusion of chemotherapy or immunotherapy 
drugs, yielding positive clinical results [19, 20]. 
NMIBC is a highly heterogeneous disease, with 
recurrence and progression risks varying sig-
nificantly across different risk grades. High-risk 

Figure 2. Comparison of recurrence rate between the 
two groups. Note: Compared with the control group, 
*P<0.05.
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NMIBC (HRNMIBC) patients have the highest 
likelihood of recurrence and progression, 
necessitating tailored treatment strategies 
[21, 22]. To mitigate postoperative tumor recur-
rence and progression, bladder perfusion 
immunotherapy and chemotherapy are often 
used, as they effectively reduce recurrence by 
targeting tumor cells disseminated during sur-
gery [23, 24]. Bacille Calmette-Guerin (BCG) 
therapy remains the “gold standard” for 
HRNMIBC treatment. While the precise me- 
chanisms by which BCG exerts its antitumor 
effects is not entirely understood, it is known to 
involve direct targeting of bladder tumor cells, 
leading to cell uptake and activation of adap-

perfusion, levels of CD4+, CD4+/CD8+ T lym-
phocytes, IgM, IgG, and IgA were all elevated in 
both groups, while CD8+ levels were reduced. 
The observation group exhibited higher levels 
of CD4+, CD4+/CD8+, IgM, IgG, and IgA, and 
lower levels of CD8+ compared to the control 
group. These results suggest that combining 
TURBT with pirarubicin and BCG vaccine for 
HRNMIBC treatment can significantly decrease 
recurrence rates and improve both quality of 
life and immune function of patients. The 
mechanism behind BCG’s efficacy lies in its 
ability to induce a local immune response in the 
bladder wall, recruiting a large number of 
immune cells, such as macrophages, neutro-

Figure 3. Comparison of quality-of-life scores between the two groups. A. 
Physical function scores; B. Emotional function scores; C. Social function 
scores; D. Cognitive function scores; E. Role function scores. Note: Compared 
with before surgery, *P<0.05; compared with the control group, #P<0.05.

tive immune responses [25, 
26]. Preserving bladder func-
tion and maintaining urinary 
health are key priorities for 
most patients under current 
treatment protocols. However, 
HRNMIBC patients still face 
significant challenges, such as 
high rates of recurrence and 
disease progression. There- 
fore, improving the prognosis 
of HRNMIBC and enhancing 
patient quality of life under 
current treatment paradigms 
remains a critical focus of clin-
ical investigation. Our study 
investigated the efficacy of 
combining standard intrave- 
sical pirarubicin instillations 
post-TURBT with adjunctive 
BCG instillation therapy, yield-
ing promising clinical out- 
comes.

The study findings revealed 
that the recurrence rate in  
the observation group was 
20.67% (12/58), significan- 
tly lower than the 38.33% 
(23/60) observed in the  
control group. Postoperative 
assessments showed impro- 
vements in physical, emotion-
al, social, cognitive, and role 
functions for both groups 
compared to their preopera-
tive scores, with the observa-
tion group performing better 
in all areas. Additionally, after 



TURBT combined with BCG for HRNMIBC

6919	 Am J Transl Res 2024;16(11):6914-6924

phils and T lymphocytes. The activation and 
accumulation of these immune cells can direct-
ly attack and kill residual cancer cells, thus 
reducing tumor recurrence [27, 28]. This 
immune response is predominantly cell-medi-
ated, with T cell activation playing a crucial role, 
especially cytotoxic T cells, which recognize 
and kill tumor cells expressing specific antigens 
[29, 30]. Additionally, BCG vaccine fosters a 
long-lasting immune memory and promotes the 
release of cytokines, enhancing both immune 
response and the anti-tumor activity of immune 
cells, providing sustained protection against 
tumors reoccurrence [31, 32].

When multiple tumors are present, it may be 
challenging to identify all lesions during TURBT, 
and smaller tumors may go undetected, po- 
tentially leading to regrowth and recurrence 
after surgery. Tumor stage is an important pre-
dictor of recurrence in patients with HRNMIBC. 
Higher-stage tumors are associated with a gr- 
eater likelihood of recurrence. For example, in 
T1-stage tumors, deeper infiltration may make 
complete resection challenging, increasing the 
likelihood of residual cancer cells. Additionally, 
therapeutic agents may not reach effective 
concentrations at deeper infiltration sites, 
reducing their efficacy and increasing the risk 

Figure 4. Comparison of immune function between the two groups. A. CD4+ 
levels; B. CD8+ levels; C. CD4+/CD8+ levels; D. IgM levels; E. IgG levels; F. IgA 
levels. Note: Compared with before perfusion, *P<0.05; compared with the 
control group, #P<0.05. IgM: Immunoglobulin M, IgG: Immunoglobulin G, IgA: 
Immunoglobulin A.

While bladder perfusion thera-
py effectively reduces tumor 
recurrence, it can also cause 
local or systemic adverse 
reactions. For patients under-
going continuous perfusion, 
these reactions may impact 
compliance and, in severe 
cases, lead to treatment dis-
continuation [33, 34]. There- 
fore, it is essential to monitor 
adverse reactions during blad-
der perfusion while evaluat- 
ing the efficacy of treatment 
regimens. The study findings 
revealed no significant differ-
ence in overall adverse reac-
tion rates between the two 
groups, and no severe adverse 
reactions necessitating treat-
ment cessation. Furthermore, 
symptomatic treatment or rest 
successfully alleviated most 
adverse reactions without sig-
nificantly affecting treatment 
compliance. These results in- 
dicate the high safety profile 
of both drugs in bladder perfu-
sion therapy.

Both univariate and multivari-
ate analyses conducted in this 
study identified the number of 
tumors, tumor stage, tumor 
grade, and presence of a pri-
mary tumor independently 
influenced HRNMIBC recur-
rence. The number of tumors 
will have a certain impact  
on postoperative recurrence. 
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of recurrence. Tumor differentiation is closely 
related to survival. Poorly differentiated tumors 
tend to have higher malignancy, rapid growth 
potential, and a greater capacity for tissue inva-

sion, leading to a higher risk of lymph node 
metastasis and making surgical removal more 
challenging. In the study of Lin N et al. [35], 
tumor stage and tumor grade were identified as 

Figure 5. Flow cytometry of peripheral blood T lymphocyte subsets in two groups. A. T lymphocyte subsets before 
perfusion in the control group; B. T lymphocyte subsets after perfusion in the control group; C. T lymphocyte subsets 
before perfusion in the observation group; D. T lymphocyte subsets after perfusion in the observation group.

Table 2. Comparison of adverse reactions between the two groups
Group Nausea and vomiting Thrombocytopenia Anorexia Total incidence rate
Control group (n=60) 5 (8.33%) 4 (6.67%) 6 (10.00%) 15 (25.00%)
Observation group (n=58) 3 (5.17%) 2 (3.45%) 5 (8.62%) 10 (17.24%)
χ2 1.063
P 0.302
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the main influencing factors of postoperative 
recurrence, aligning with our study findings.

This study highlights the importance of diff- 
erentiating between primary and recurrent 
HRNMIBC in assessing recurrence risk. Re- 

current HRNMIBC patients often exhibit some 
tolerance to therapeutic agents, such as post-
operative instillation therapies. This acquired 
tolerance, along with the body’s decreased abil-
ity to recognize tumor cells, further increases 
the likelihood of recurrence [36, 37]. The ongo-

Table 3. Univariate analysis of factors associated with recurrence in HRNMIBC patients

Factors Recurrence group 
(n=38)

Non-recurrence 
group (n=80) χ2 P

Age (years) <60 18 (47.37%) 26 (32.50%) 2.436 0.119
≥60 20 (52.63%) 55 (67.50%)

Gender Male 29 (76.32%) 66 (82.50%) 0.628 0.428
Female 9 (23.68%) 14 (17.50%)

BMI (kg/m2) <23 19 (50.00%) 33 (41.25%) 0.800 0.371
≥23 19 (50.00%) 47 (58.75%)

Number of tumors Single 15 (39.47%) 52 (65.00%) 6.841 0.009
Multiple 23 (60.53%) 28 (35.00%)

Tumor staging Ta 10 (26.32%) 42 (52.50%) 7.166 0.007
T1 28 (73.68%) 38 (47.50%)

Tumor diameter (cm) <5 16 (42.11%) 45 (56.25%) 2.064 0.151
≥5 22 (57.89%) 35 (43.75%)

Tumor grading Poorly differentiated 19 (50.00%) 15 (18.75%) 12.267 0.002
Intermediately differentiated 11 (28.95%) 38 (47.50%)
Highly differentiated 8 (21.05%) 27 (33.75%)

Tumor site Bladder wall 14 (36.84%) 28 (35.00%) 0.307 0.858
Trigone/bladder neck 14 (36.84%) 27 (33.75%)
Both 10 (26.32%) 25 (31.25%)

Combined hypertension Yes 18 (47.37%) 42 (52.50%) 0.271 0.602
No 20 (52.63%) 38 (47.50%)

Combined diabetes Yes 14 (36.84%) 38 (47.50%) 1.187 0.276
No 24 (63.16%) 42 (52.50%)

Whether primary tumor Primary 16 (42.11%) 56 (70.00%) 8.428 0.004
Recurrent 22 (57.89%) 24 (30.00%)

Note: BMI: Body Mass Index.

Table 4. Multi-factor analysis assignment table
Factors Variable Evaluation
Number of tumors X1 Single =1; Multiple =2
Tumor staging X2 Ta =1; T1 =2
Tumor grading X3 Poorly differentiated =1; Intermediately differentiated =2; Highly differentiated =3
Whether primary tumor X4 Primary =1; Recurrent =2

Table 5. Multivariate analysis of factors affecting recurrence in HRNMIBC patients
Factors B SE Wald Sig. Exp (B)
Number of tumors 1.191 0.472 6.358 0.012 3.292
Tumor staging 1.393 0.499 7.806 0.005 4.027
Tumor grading -1.600 0.599 7.127 0.008 0.202
Whether primary tumor 1.090 0.473 5.308 0.021 2.973
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ing advancements in HRNMIBC diagnosis and 
treatment, including innovative diagnostic tech-
niques and more comprehensive methodolo-
gies, continue to improve diagnostic accuracy 
and theoretical understanding. However, fur-
ther research, particularly through large pro-
spective studies, is essential to predict recur-
rence risk factors in bladder cancer. Future 
work should focus on strategies to prevent  
initial onset, optimize surgical methods, and 
improve postoperative follow-up care for recur-
rent cases to further reduce recurrence rates.

Numerous factors influence postoperative re- 
currence in HRNMIBC patients. This study is a 
retrospective analysis conducted at a single 
center, focusing on HRNMIBC patients treated 
in our department within a specific timeframe. 
A key limitation is the limited sample size, which 
inevitably introduces potential biases and influ-
ences from the study design, limiting the gener-
alizability of our findings. Future multicenter 
prospective studies are necessary to validate 
these findings comprehensively and derive con-
clusions that better guide clinical diagnosis and 
treatment strategies.

In conclusion, combining TURBT with bladder 
perfusion using pirarubicin and Bacille Cal- 
mette-Guerin vaccine effectively lowers recur-
rence rates in HRNMIBC patients, supporting 
enhanced quality of life and immune function 
recovery. The number of tumors, tumor stage, 
tumor grade, and primary tumor status can 
independently influence recurrence in HRN- 
MIBC patients.
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