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Efficacy and adverse reactions of Bacillus Calmette-Guérin intravesical instillation in moderate-to-high risk
non-muscle-invasive bladder cancer

SONG Jia-ao, YING Yi-die, ZHANG Zhen-sheng, ZENG Shu-xiong’, XU Chuan-liang’
Department of Urology, Changhai Hospital, Naval Medical University (Second Military Medical University), Shanghai 200433, China

[ Abstract | Objective To investigate the efficacy, prognostic factors and adverse reactions of intravesical instillation
with Bacillus Calmette-Guérin (BCG) in patients with non-muscle-invasive bladder cancer (NMIBC). Methods The
clinical data of 147 patients with moderate-to-high risk NMIBC who received BCG intravesical instillation after
transurethral resection of bladder tumor (TURBT) in the Department of Urology of our hospital from Apr. 2014 to
Apr. 2021 were retrospectively analyzed. Cumulative recurrence rate, cumulative progression rate, 1-year relapse-
free survival rate, mean relapse-free time and mean progression-free survival time were used to evaluate the efficacy
of BCG intravesical instillation, univariate and multivariate Cox regression analyses were used to explore the relapse-
related risk factors, and Common Terminology Criteria for Adverse Events (CTCAE) Vesion 5.0 was used to evaluate
adverse reactions. Results There were a total of 147 patients including 128 males (87.1%) and 19 females (12.9%),
with a median follow-up time of 25 (4-85) months and an age of 39-98 (66.51+10.6) years. The 1-year relapse-
free survival rate was 81.9% (104/127), the cumulative recurrence rate was 21.8% (32/147), and the mean relapse-
free survival time was 49.49 months; the cumulative progression rate was 9.5% (14/147), and the mean progression-
free survival time was 56.81 months. Univariate analysis showed that relapse history (P=0.004) and pathological stage

(P=0.069) of bladder cancer were correlated with tumor relapse. Multivariate Cox regression analysis showed that the relapse
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history of bladder cancer (hazard ratio [HR =2.081, 95% confidence interval [ CI] 1.048-4.130, P=0.036) was an independent
predictor of cancer relapse after BCG intravesical instillation. Adverse reactions occurred in 86.6% (110/127) patients during

BCG intravesical instillation, including grade 1 adverse reactions in 38 cases (29.9%), grade 2 adverse reactions in 69 cases

(54.3%), and grade 3 adverse reactions in 3 cases (2.4%), and there were no grade 4 or 5 adverse reactions. There were 9.5%

(14/147) patients who discontinued treatment due to intolerance of adverse reactions. Conclusion Intravesical instillation
with BCG after TURBT is effective in patients with moderate-to-high risk of NMIBC, and relapse history of bladder cancer is

an independent predictor for tumor relapse. Some adverse reactions may occur in patients during BCG intravesical instillation,

but most of them can be tolerated.

[ Key words ] urinary bladder neoplasms; non-muscle-invasive bladder cancer; BCG vaccine; intravesical instillation;

adverse reactions; predictor
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Tab 1 Univariate analysis of influencing factors of
tumor relapse after BCG intravesical instillation in
NMIBC patients after TURBT

Factor HR (95% CI) P value
Gender 1.442 (0.440, 4.727) 0.546
Age 1.011 (0.978, 1.046) 0.502
Relapse history 2.768 (1.392, 5.504) 0.004
Number of tumor 0.839 (0.605, 1.163) 0.292
Tumor size 0.843 (0.599, 1.187) 0.329
Pathological stage 1.888 (0.951, 3.749) 0.069
Pathological grade 1.747 (0.713,4.279) 0.222

NMIBC: Non-muscle-invasive bladder cancer; TURBT:
Transurethral resection of bladder tumor; BCG: Bacillus
Calmette-Guérin; HR: Hazard ratio; CI: Confidence interval.
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Tab 2 Incidence of adverse reactions of BCG

intravesical instillation in NMIBC patients after TURBT

N=127
Classification Adverse reaction Incidence, 7 (%)
Grade 1 Frequent urination, urgency 102 (80.3)
and pain in urination
Blood in the urine 51(40.2)
Dysuria 17 (13.4)
Joint pain 24 (18.9)
Diarrhea 2 (1.6)
Headache 1(0.8)
Anal stimulation 1(0.8)
Vomiting 1(0.8)
Loss of appetite 2 (1.6)
Grade 2 Leukocytosis 4(3.1)
Fever 69 (54.3)
Tuberculous active cystitis 1(0.8)
Urticaria 1(0.8)
Grade 3 Faint 1(0.8)
Pulmonary nodules 1(0.8)
Tuberculosis of the scrotum 1(0.8)

NMIBC: Non-muscle-invasive bladder cancer; TURBT:
Transurethral resection of bladder tumor; BCG: Bacillus
Calmette-Guérin.
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