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Abstract

Non-muscle invasive bladder cancer (NMIBC) is a major type of bladder cancer with a high incidence worldwide,
resulting in a great disease burden. Treatment and surveillance are the most important part of NIMBC management.
In 2018, we issued “Treatment and surveillance for non-muscle-invasive bladder cancer in China: an evidence-
based clinical practice guideline”. Since then, various studies on the treatment and surveillance of NMIBC have been
published. There is a need to incorporate these materials and also to take into account the relatively limited medical
resources in primary medical institutions in China. Developing a version of guideline which takes these two issues
into account to promote the management of NMIBC is therefore indicated. We formed a working group of clinical
experts and methodologists. Through questionnaire investigation of clinicians including primary medical institutions,
24 clinically concerned issues, involving transurethral resection of bladder tumor (TURBT), intravesical chemotherapy
and intravesical immunotherapy of NMIBC, and follow-up and surveillance of the NMIBC patients, were determined
for this guideline. Researches and recommendations on the management of NMIBC in databases, guideline
development professional societies and monographs were referred to, and the European Association of Urology was
used to assess the certainty of generated recommendations. Finally, we issued 29 statements, among which 22 were
strong recommendations, and 7 were weak recommendations. These recommendations cover the topics of TURBT,
postoperative chemotherapy after TURBT, Bacillus Calmette-Guérin (BCG) immunotherapy after TURBT, combination
treatment of BCG and chemotherapy after TURBT, treatment of carcinoma in situ, radical cystectomy, treatment of
NMIBC recurrence, and follow-up and surveillance. We hope these recommendations can help promote the treatment
and surveillance of NMIBC in China, especially for the primary medical institutions.

Key words Non-muscle invasive bladder cancer, Bladder cancer, Transurethral resection of bladder tumor,
Treatment, Surveillance, Guideline
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Background 2019[1-3]. As one of the types of bladder cancer, non-muscle

Bladder cancer is one of the most commonly diagnosed
cancers worldwide, with more than 500 thousand newly

diagnosed cases and 200 thousand deaths estimated globally in
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invasive bladder cancer (NMIBC) is the most common form
of bladder cancer, comprising approximately 75% of cases[4].
NMIBC is characterized by frequent recurrences and a high
risk of disease progression, as reported the S-year recurrence
rates ranging from 50% to 70%, and S-year progression rates
ranging from 10% to 30%[4,5]. Proper management can
reduce the risk of recurrence and progression of the disease.
The management of NMIBC includes transurethral resection
of bladder tumor (TURBT), intravesical chemotherapy and
intravesical immunotherapy, and follow-up and surveillance
of NMIBC patients[4]. In China, as the medical resources are
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unbalancedly distributed, there is a need to strengthen the
management of NMIBC. For example, in some areas, there
is a shortage of the Bacillus Calmette-Guérin (BCG) for
NMIBC immunotherapy in the primary medical institutions.
Therefore, it is necessary to develop a version of guidelines for
different grade hospitals, especially including primary medical
institutions to promote the management of NMIBC which
takes into account the conditions prevailing there.

In 2018, we published a guideline for the treatment and
surveillance of NMIBC in China[6]. Considering the studies
on the treatment and surveillance of NMIBC being published
in recent years, and the need to promote the management of
NMIBC including primary medical institutions, we updated
and developed 2021 edition of the guidelines for the treatment
and surveillance of NMIBC in China. This guideline includes
eight sections: TURBT, postoperative chemotherapy after
TURBT, BCG immunotherapy after TURBT, combination
treatment of BCG and chemotherapy after TURBT, treatment
of carcinoma in situ (CIS), radical cystectomy, treatment of

NMIBC recurrence, follow-up and surveillance.

Methods
Target users
The main users of the guideline are urologists, nursing staff, and
general practitioners in different grade medical institutions that
can provide NIMBC diagnosis and treatment services, especially
at or below the county level. Other users include teachers and
researchers working in the area of bladder cancer treatment.
Target population
Patients with NMIBC.
Composition of the guideline development group
Experts who were members of Project Groups for Minimally
Invasive Plasma Surgery System of National Key Research
and Development Program and Cloud Planning Solution,
Professional Committee members of the Chinese Urological
Doctor Association (CUDA), Urological Association of
Chinese Research Hospital Association (CRHA-UA), Uro-
Health Promotive Association of China International Exchange
and Promotive Association for Medical and Health Care
(CPAM-UHPA), and Evidence-based Medicine Branch of
China International Exchange and the Promotive Association
for Medical and Health Care composed the guideline steering
committee, guideline development group and the guideline
external review expert group.

The guideline panel was composed of a steering group, a
working group, and an evidence search and synthesis group,
which included 27 urological experts, 2 methodologists, and

16 clinical research assistants with evidence searching and
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assessment expertise. The external consultancy review group
included 11 clinical experts and one methodologist (See the
Authors’ contributions).

Selection and identification of clinical questions and
outcomes

The guideline working group designed a questionnaire for the
selection and identification of clinical concerns and outcomes
for the development of guideline through systematic retrieval
of published guidelines and systematic reviews, stakeholder
questionnaires, and conference discussions. It included
3S clinical questions on 8 topics: TURBT, postoperative
chemotherapy after TURBT, BCG immunotherapy after
TURBT, combination treatment of BCG and chemotherapy
after TURBT, treatment of CIS, radical cystectomy, treatment
of NMIBC recurrence, follow-up and surveillance. Each topic
consists of two parts: one was to investigate the status of the
topic-related concerns in clinical practice; the other was to
evaluate the feasibility and importance of the topic-related
clinical questions. A Likert S-level scoring method was used to
assess the importance of clinical questions, with 1 representing
very unimportant and 5 representing very important.

From November 2020 to January 2021, a questionnaire
survey was conducted using the designed questionnaires
among 112 urologists in the county-level medical institutions,
and the survey results were reported to the guideline
development committee. After discussion, 11 clinical questions
with an average score of less than 4, less application in clinical
practice or duplication of contents were deleted, and a total of
24 clinical questions were included in the guidelines.

The outcome indicators in the guidelines were: (1) key
outcome indicators: progression-free survival (PFS), overall
survival (OS), recurrence-free survival (RES) and cancer-
specific survival (CSS). (2) Important outcome indicators:
recurrence rate, total mortality and disease-specific mortality.
(3) Adverse reactions: 1) adverse reactions related to adjuvant
therapies, including frequent urination, urodynia, pyuria,
hematuria, dysuria, bladder irritation symptoms, cystitis,
fever, allergic reaction, gastrointestinal reaction and general
discomfort; 2) adverse reactions related to surgery operations
including obturator nerve reflex, bladder perforation, urinary
extravasation, bladder irritation symptoms, urinary tract
infection and urinary tract stenosis.

Evidence reviews

Evidence was searched from multiple resources, including:
Databases (PubMed, Embase, Web of Science, The Cochrane
Library, China National Knowledge Infrastructure, China
Science and Technology Journal Database, Wanfang Data,

Chinese BioMedical Literature Database), representative
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guideline development professional societies [European
Association of Urology (EAU), American Urological
Association (AUA), Canadian Urological Association (CUA),
National Institute for Health and Clinical Excellence (NICE),
Scottish Intercollegiate Guidelines Network (SIGN), National
Comprehensive Cancer Network (NCCN)], monographs
(Chinese Guidelines for Diagnosis and Treatment of Urology
and Andrology(7], Standardization of Cancer Diagnosis and
Treatment Series—bladder cancer and prostate cancer[8],
Chinese Expert Consensus on Secondary Resection of Non-
muscle-invasive Bladder Cancer[9]).

Systematic review and meta-analysis published in
professional medical journals were first considered for evidence
synthesis. If there was no relevant systematic review or meta-
analysis on the topic, we would consider formulating one
based on the existing primary research. If there was no relevant

primary research, we would look for the published guidelines,

consensus, monographs and expert opinions. The quality of
evidence of primary research was evaluated according to the
relevant criteria[ 10].

Formation of recommendations

The grade criteria for evidence and recommendation used
in the EAU guideline[11] (Table 1) were chosen for the
formation of recommendations. Strong recommendations
mean that most informed patients should be given the
recommended management and that clinicians can
organize their interactions with patients accordingly. Weak
recommendations mean that the management given to the
patients will vary depending on their values and preferences,
and clinicians must ensure that patient's care is in line with
their values and preferences. We used the word “recommend”
to introduce “strong recommendations”, and used “suggest” or
“consider” to describe “weak recommendations”.

Consensus principles for recommendation voting were

Table 1 Levels of evidence and grades of the recommendation in EAU Guideline

Item Description
Level
la Evidence obtained from meta-analysis of randomized trials
1b Evidence obtained from at least one randomized trial
2a Evidence obtained from one well-designed controlled study without randomization
2b Evidence obtained from at least one other type of well-designed quasi-experimental study
3 Evidgnce obtained from well-designed non-experimental studies, such as comparative studies, correlation
studies and case reports
4 Evidence obtained from expert committee reports or opinions or clinical experience of respected authorities

Grade of recommendation

Strong outweigh the advantages

Weak

The advantages of interventions obviously outweigh the disadvantages or the disadvantages obviously

The advantages and disadvantages of interventions are uncertain or the evidence regardless of its quality
shows that the advantages and disadvantages are equal

EAU. European Association of Urology

as follows: if the number of votes for the strength of a
recommendation was more than 50% of total voters, the
direction (such as support or oppose an intervention) and
strength of recommendations can be determined directly; if
the above standards cannot be met, but the total number of
votes in the same direction of recommendation exceeds 70%,
the direction of the recommendations can be determined, the
strength of recommendations depends on the highest number
of votes; if the above two items cannot be met, the next stage
of discussion shall be performed to reach an agreement.
Classification criterion of NMIBC

The staging of NMIBC in this guideline was based on Tumor
Node Metastasis (TNM) staging method (Additional file
1: Table S1) of the Union for International Cancer Control
(UICC)[12]. The histological grading of NMIBC was based

on the WHO standard (2004/2016 version) (Additional file
1: Table $2)[13], but WHO/International Society of Urology
standard (1973 version) (Additional file 1: Table S2)[14] was
not excluded in the process of literature collection. The risk
classification criterion for NMIBC in this guideline is shown
in Additional file 1: Table S3. Additional file 1: Table S4 shows
the risk classification criterion of EAU guideline[11].

Results

Section 1: Clinical concerns related to the surgical
treatment of NMIBC

Question 1: What are the indications for TURBT in NMIBC
patients?

Recommendation: For patients with suspected NMIBC,

TURBT is recommended as the diagnosis procedure and
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initial treatment measure. (Evidence level: 4; Strength of
recommendation: Strong).

Implementation consideration: If the conditions permit,
remove all visible tumors through TURBT, and conduct a
histological examination for pathological staging and grading.
Evidence summary: We referred to the recommendations
from the EAU guideline[11], AUA guideline[15], CUA
guideline[16], and Chinese Guidelines for Diagnosis and
Treatment of Urology and Andrology[7] (Additional file 2:
Question 1).

Question 2: What are the indications not to undergo TURBT
as the primary procedure for patients with NMIBC?
Recommendation: TURBT is not recommended for patients
with insurmountable issues that hinder the implementation
of TURBT and for patients who require radical cystectomy.
(Evidence level: 4; Strength of recommendation: Strong).
Implementation consideration: Insurmountable conditions
hindering the implementation of TURBT include severe
urinary tract stenosis, patients who cannot be placed in the
lithotomy position due to skeletal or muscle disease. See
Question 22 for indications for radical cystectomy.

Evidence summary: We referred to the recommendations
from the Standardization of Cancer Diagnosis and Treatment
Series—bladder cancer and prostate cancer[8]: patients with
severe urethral stricture, bladder adenocarcinoma, squamous
cell carcinoma, bladder diverticulum cancer and urachal
cancer, or patients who cannot be placed in the lithotomy
position due to bone or muscle diseases, or those who relapse
rapidly after the first treatment cannot undergo TURBT.
Question 3: What is the extent of initial TURBT resection in
NMIBC patients?

Recommendation: Endoscopically visible tumors should be
resected deep into underlying detrusor muscle in the initial
TURBT resection. Tumors with a diameter less than 1 cm
could be resected along with part of the bladder wall under the
tumor. For large tumors, it is recommended to resect the tumor
in fractions until normal bladder wall muscle is exposed. The
biopsy specimens sent for pathological examination should
include the muscular tissue. (Evidence level: 4; Strength of
recommendation: Strong).

Evidence summary: We referred to the recommendations
from the EAU guideline[11], CUA guideline[16], NICE
guideline[17], NCCN guideline[18], and Guidelines for
Diagnosis and Treatment of Urology and Andrology in
China[7] (Additional file 2: Question 3).

Question 4: What are the indications for fluorescence or
narrow-band imaging-guided TURBT in patients with
NMIBC?
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Recommendation: If the equipment and operators are
available, TURBT guided by fluorescence or narrowband
imaging can be used for patients suspected of having multiple
tumors, CIS or high-grade tumors, or for patients with positive
urine cytology but negative ordinary cystoscopy. (Evidence
level: 1a; Strength of reccommendation: Weak).
Implementation consideration: The commonly used
photosensitizers in clinical practice during fluorescence
guidance are S-aminolevulinic acid (S-ALA) and
hexaminolevulinate (HAL).

Evidence summary: We referred to the recommendations
from relevant systematic reviews, guidelines and monographs.
(1) A systematic review[19] published in 2021 recruited
20 RCTs (n=5217), including S-ALA vs. white light, HAL
vs. white light and narrow-band imaging vs. white light. The
results showed that compared with white light cystoscope,
S-ALA fluorescence cystoscope could improve RFS (HR=0.65,
95%CI 0.49-0.85), but could not improve PES (HR=0.63,
95%CI 0.38-1.05); Compared with white light cystoscopy,
HAL fluorescent cystoscopy could improve RFS (HR=0.69,
95%CI 0.58-0.82), but could not improve PES (HR=0.64,
95%CI 0.41-1.00); Compared with white light cystoscopy,
narrow-band imaging could improve RFS (HR=0.73, 95%CI
0.60-0.90), but could not improve PFS (HR=0.47, 95%CI
0.22-1.03). (2) We also referred to the EAU guideline[11],
NICE guideline[17], and Guidelines for Diagnosis and
Treatment of Urology and Andrology in China[7] (Additional
file 2: Question 4).

Question S: What are the indications for a repeat TURBT in
patients with NMIBC?

Recommendation: For the conditions of incomplete initial
TURBT, no muscle tissue in the first resection specimen, high-
risk tumors, T1 tumor, G3/high-grade tumor (except CIS), a
repeat TURBT operation is reccommended. (Evidence level:
1a; Strength of recommendation: Strong).

Implementation consideration: For TaG1/low-grade
tumors, even if there is no muscle tissue in the first resected
specimen, a repeat TURBT is not an obligated choice.
Evidence summary: We referred to the recommendations
from a relevant systematic review, guidelines and monographs.
(1) A systematic review[20] about repeat TURBT on NMIBC
published in 2018 recruited 1 RCT and 30 non-RCTs, a
total of 8409 patients with high grade Ta or T1 NMIBC. 1)
Residual tumor tissues were found in 17%-67% of the patients
with Ta stage tumor by a repeat TURBT; Residual tumor
tissues were found in 20%-71% of the patients with T1 stage
tumor by repeat TURBT. 2) For Ta stage tumors, the disease

recurrence rate was 16% for the patients who received repeat
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TURBT, and it was 58% in patients without receiving repeat
TURBT; For T1 stage tumors, the recurrence rate was 45%
in the patients who received repeat TURBT, and that was
49% in patients without receiving repeat TURBT. 3) The
tumor progression rates in patients with Ta stage showed no
significant difference between patients who received and not
received repeat TURBT; For patients with T1 stage, after
26-66 months of followup, S of the 6 studies showed that the
rate of tumor progression in the group without repeat TURBT
was higher than that in the group with repeat TURBT. 4)
Two studies have shown that repeat TURBT could slightly
reduce the overall mortality on the basis of primary TURBT
(22%-30% vs. 26%-36%). (2) We also referred to the EAU
guideline[11], AUA guideline[15], CUA guideline[16],
NICE guideline[17], NCCN guideline[18], Chinese Expert
Consensus on Secondary Resection of Non-muscle-invasive
Bladder Cancer[9], and Guidelines for Diagnosis and
Treatment of Urology and Andrology in China[7] (Additional
file 2: Question 5).

Question 6: How long is the recommended interval between
the initial and a second TURBT for a NMIBC patient?
Recommendation: A second TURBT should be performed
within 4-6 weeks after initial TURBT. (Evidence level: 4;
Strength of reccommendation: Strong).

Evidence summary: We referred to the recommendations
from the EAU guideline[11], AUA guideline[15], CUA
guideline[16], NICE guideline[17], NCCN guideline[18],
Chinese Expert Consensus on Secondary Resection of
Non-muscle-invasive Bladder Cancer[9], and Guidelines
for Diagnosis and Treatment of Urology and Andrology in
China[7] (Additional file 2: Question 6).

Section 2: Clinical concerns related to the intravesical
chemotherapy

Question 7: What are the contraindications to immediate
postoperative intravesical chemotherapy?
Recommendation: Immediate post-operative intravesical
chemotherapy is contraindicated in the patients with suspected
bladder perforation or severe hematuria. (Evidence level: 4;
Strength of recommendation: Strong).

Evidence summary: We referred to the recommendations
from the EAU guideline[11], AUA guideline[15], CUA
guideline[16], NCCN guideline[18], and Guidelines for
Diagnosis and Treatment of Urology and Andrology in
China[7] (Additional file 2: Question 7).

Question 8: Does immediate postoperative intravesical
chemotherapy reduce the risk of recurrence of NMIBC?
Recommendation: Except for those with the contraindications

to immediate intravesical chemotherapy after operation, all

patients with NMIBC should receive immediate postoperative
intravesical chemotherapy within 24 h after TURBT. (Evidence
level: 1a; Strength of recommendation: Strong).

Evidence summary: We conducted two meta-analyses and
referred to the recommendations from relevant systematic
reviews, guidelines and monographs. (1) We performed a
meta-analysis to compare the efficacy and safety of single
intravesical infusion chemotherapy immediately after TURBT
with TURBT alone in the treatment of NMIBC. A total of 8
RCTs (10 studies)[21-28] were included, with a total sample
size of 1531 cases and a maximum follow-up time of 108
months. Among these studies, two studies included 417 low-
risk patients; one study included 219 patients with low and
medium risk; one study included 86 high-risk patients; six
studies included 1175 patients with unclear risk. Meta-analysis
results showed that: in terms of effectiveness, compared with
the TURBT alone group, the combination of TURBT and
immediate postoperative intravesical infusion chemotherapy
group reduced the 1-year recurrence rate (RR=0.75, 95%CI
0.58-0.95), 2-year recurrence rate (RR=0.76, 95%CI 0.63~-
0.92), 3-year recurrence rate (RR=0.85, 95%CI 0.77-0.93),
4-year recurrence rate (RR=0.78, 95%CI 0.66-0.93) and S-year
recurrence rate (RR=0.91, 95%CI 0.85-0.98); The recurrence
risk in the group receiving TURBT combined with immediate
single intravesical infusion chemotherapy was 0.64 times of
that in TURBT alone group (HR=0.64, 95%CI 0.53-0.76),
but there was no significant difference in the progression
risk and overall survival between the two groups (HR=0.74,
95%CI 0.42-1.28; HR=0.68, 95%CI 0.37-1.27). In terms of
safety, there was no significant difference in the incidence of
hematuria (RR=1.91, 95%CI 0.29-12.63), cystitis (RR=3.88,
95%CI 0.63-24.14), fever (RR=2.87, 95%CI 0.12-66.75)
and allergy (RR=2.12, 95%CI 0.39-11.43) between the
two groups. There was no heterogeneity among the studies
included in the above outcome indicators. (2) We performed
another meta-analysis to compare the efficacy and safety
between immediate single bladder perfusion chemotherapy
combined with early maintenance perfusion chemotherapy
after TURBT and early maintenance perfusion chemotherapy
after TURBT in the treatment of NMIBC, which covered a
total of 16 RCTs (18 studies)[29-44], with a total of 1682
patients and a maximum follow-up time of 60 months. Results
showed that in terms of effectiveness, TURBT combined with
immediate single intravesical infusion chemotherapy after
operation reduced the 1-year recurrence rate (RR=0.51, 95%CI
0.35-0.75), 2-year recurrence rate (RR=0.49, 95%CI 0.39-
0.63) and 3-year recurrence rate (RR=0.52, 95%CI 0.30-0.88)
of NMIBC patients; there was no significant difference in the
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recurrence-free survival between the two groups (HR=1.80,
95%CI 0.94-3.45). In terms of the safety, there was no
statistical difference between the two groups in the incidence
of hematuria (RR=1.34, 95%CI 0.59-3.07), bladder irritation
(RR=1.26, 95%CI 0.93-1.69), cystitis (RR=0.80, 95%CI
0.22-2.85), fever (RR=0.93, 95%CI 0.14-6.30) and allergy
(RR=3.95, 95%CI 0.17-94.52). There was no heterogeneity
among the studies included in the above outcome indicators.
(3) We also referred to the EAU guideline[11], AUA
guideline[15], CUA guideline[16], NICE guideline[17],
NCCN guideline[18], and Guidelines for Diagnosis and
Treatment of Urology and Andrology in China[7] (Additional
file 2: Question 8).

Question 9: Do patients with low-risk tumors only need SIC
after TURBT?

Recommendation: Only SIC following TURBT is needed for
patients with low-risk tumors. (Evidence level: 4; Strength of
recommendation: Strong).

Evidence summary: We referred to the recommendations
from the EAU guideline[11], AUA guideline[15], CUA
guideline[16], NICE guideline[17], NCCN guideline[18],
and Guidelines for Diagnosis and Treatment of Urology and
Andrology in China[7], summary of recommendations on
chemotherapy for NMIBC patients with different risk levels
are shown in Additional file 2: Table S1 (Additional file 2:
Question 9).

Question 10: What are the commonly used drugs and doses
for the intravesical chemotherapy?

Recommendation: Drugs, such as gemcitabine, pirarubicin,
hydroxycamptothecin, mitomycin-C, doxorubicin and
epirubicin, are recommended for intravesical chemotherapy.
Under the premise of safe dosage and patients’ tolerance, full-
dose intravesical chemotherapy is recommended. (Evidence
level: 1a; Strength of recommendation: Strong).
Implementation consideration: Commonly used intravesical
chemotherapy drugs and their common doses are: Gemcitabine
(1000 mg), pirarubicin (30-50 mg), hydroxycamptothecin (10~
20mg), mitomycin-C (20-60 mg), doxorubicin (30-50 mg)
and epirubicin (50-80mg) per usage.

Evidence summary: We conducted 5 meta-analyses and
referred to the recommendations from relevant systematic
reviews, guidelines and monographs. (1) To compare the
efficacy and safety of gemcitabine and pirarubicin for the
intravesical infusion chemotherapy of NMIBC, a total of 31
RCTs (32 studies)[45-75] were included in the meta-analysis,
with a total of 2182 patients and a maximum follow-up time of
36 months. Results showed that the 1-year recurrence rate
(RR=0.58, 95%CI 0.40-0.84), 2-year recurrence rate
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(RR=0.58, 95%CI 0.48-0.70) and 3-year recurrence rate
(RR=0.51, 95%CI 0.31-0.84) of gemcitabine group were
lower than those of pirarubicin group, but there was no
significant difference in 1-year progression rate (RR=0.60,
95%CI 0.35-1.02) and 3-year progression rate (RR=0.50,
95%CI 0.05-5.19) between the two groups; The recurrence
risk in gemcitabine group was 0.47 times of that in pirarubicin
group (HR=0.47, 95%CI 0.25-0.89). In terms of safety, the
incidence of cystitis (RR=0.35, 95%CI 0.14-0.86), bladder
irritation (RR=0.54, 95%CI 0.44-0.65) and hematuria
(RR=0.3S, 95%CI 0.23-0.52) in gemcitabine group was lower
than that in pirarubicin group. There was no significant
difference in the incidence of fever (RR=0.77, 95%CI 0.33-
1.79) and allergic reaction (RR=0.44, 95%CI 0.17-1.17)
between the two groups. There was no heterogeneity among
the included studies for the above outcome indicators.
Subgroup analysis was carried out according to the dosages
and medication schemes. The results showed that the
conventional dose of gemcitabine (1000 mg) produced better
outcome than the conventional dose group of pirarubicin (30~
50mg) in terms of efficacy indexes (1-year, 2-year and 3-year
recurrence rate) and safety indexes (cystitis, bladder irritation
sign and hematuria). Under the drug regimen of immediate
combined induction and maintenance instillation after
TURBT operation in both groups, gemcitabine group saw
better outcome than pirarubicin group in terms of efficacy
indexes (1-year and 2-year recurrence rate) and safety indexes
(cystitis, bladder irritation sign and hematuria) (Additional file 3:
Table S1). (2) To compare the efficacy and safety of pirarubicin
and hydroxycamptothecin for the intravesical infusion
chemotherapy of NMIBC, a total of 14 RCTs[68,76-88]
were included in the meta-analysis, with a total of 1284
patients and a maximum follow-up time of 60 months. Results
showed that, in terms of effectiveness, there was no significant
difference between the pirarubicin group and the
hydroxycamptothecin group in the 1-year recurrence rate
(RR=0.79, 95%CI 0.58-1.07), 2-year recurrence rate (RR=0.80,
95%CI 0.61-1.05), 3-year recurrence rate (RR=0.84, 95%CI
0.37-1.91), 4-year recurrence rate (RR=0.92, 95%CI 0.44-1.95)
and 5-year recurrence rate (RR=0.73, 95%CI 0.43-1.23). In
terms of safety, there was no difference between the two groups
in the incidence of total adverse reactions (RR=1.38, 95%CI
0.71-2.70) and hematuria (RR=0.99, 95%CI 0.60-1.62), but
the incidence of bladder irritation (RR=1.39, 95%CI 1.14—
1.70) in pirarubicin group was higher than that in
hydroxycamptothecin group. Except for the indicators of total
adverse reaction, there was no heterogeneity among the studies

included in the above outcome indicators. Subgroup analysis
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was carried out according to the dosages and medication
schemes. The results showed that the 2-year recurrence rate
and the incidence of bladder irritation in the pirarubicin
(30-50 mg) group were lower than those in the hydro-
xycamptothecin (10-20 mg) group. There was no significant
difference in these indicators between the two groups under
different medication schemes (Additional file 3: Table S1).
(3) To compare the efficacy and safety of pirarubicin and
mitomycin-C for the intravesical infusion chemotherapy of
NMIBC, a total of 25 RCTs[68,71,76,82,89-109]
were included in the meta-analysis, with a total of 2026
patients and a maximum follow-up time of 75 months. Results
showed that, in terms of effectiveness, the 1-year recurrence
rate (RR=0.50, 95%CI 0.36-0.68) and 2-year recurrence rate
(RR=0.4S, 95%CI 0.36-0.57) of the pirarubicin group were
lower than those of the mitomycin-C group, but there was no
significant difference in the 3-year recurrence rate between the
two groups (RR=0.66, 95%CI 0.42-1.03). In terms of safety,
the incidences of total adverse reactions (RR=0.55, 95%CI
0.42-0.73), bladder irritation sign (RR=0.60, 95%CI 0.48-
0.76) and hematuria (RR=0.53, 95%CI 0.30-0.94) in the
pirarubicin group were lower than that in the mitomycin-C
group. There was no significant difference in the incidence of
cystitis between the two groups (RR=0.94, 95%CI 0.37-2.39).
Except for the indicators for total adverse reactions and cystitis,
there was no heterogeneity among the included studies in
other outcome indicators. Subgroup analysis was carried out
according to the dosages and medication schemes. The results
showed that when comparing the prognosis of patients under
different doses of pirarubicin and mitomycin-C, the 2-year
recurrence rates in the pirarubicin group were all lower than
that in the mitomycin-C group. In the patients treated with
induction and maintenance instillation, or combined induction
and maintenance instillation immediately after TURBT, the
1-year and 2-year recurrence rates of the pirarubicin group
were lower than those of the mitomycin-C group (Additional
file 3: Table S1). (4) To compare the efficacy and safety of
intravesical instillation chemotherapy with different doses of
epirubicin in the treatment of NMIBC, a total of 8 RCTs (12
studies)[110-117] were included in the meta-analysis, with a
total of 1114 patients and a maximum follow-up time of 60
months. Results showed that there was no significant difference
in the efficacy (1-year and 2-year recurrence rate) and safety
(total adverse reaction rate) between the groups of high-dose
(>80mg) vs. common-dose (50-80mg), high dose (>80mg)
vs. low dose (< S0mg), common dose (50-80mg) vs. low dose
(<S0mg) of epirubicin in the treatment of NMIBC. (5) To

compare the efficacy and safety of intravesical instillation

chemotherapy with different doses of pirarubicin in the
treatment of NMIBC, 2 RCTs (4 studies)[118,119] were
included in the meta-analysis, with a total of 258 patients and a
maximum follow-up time of 38 months. Results showed that
the 2-year recurrence rate under pirarubicin treatment
(RR=0.35, 95%CI 0.18-0.68; RR=0.44, 95%CI 0.22-0.89)
was lower in 50 mg dosage group than that in the 30 mg or
40mg dosage groups, but the incidence of bladder irritation
(RR=1.91, 95%CI 1.16-3.15; RR=2.15, 95%CI 1.19-3.89)
was higher in 50 mg pirarubicin group. There was no significant
difference in the above indexes between the dose groups of
pirarubicin at 40 mg and 30 mg. (6) A network meta-analysis
published in 2020 evaluated the efficacy of mitomycin-C,
doxorubicin, epirubicin, gemcitabine and thiotepa in the
treatment of NMIBC, including 55 RCTs and 12,462
patients[120]. Results showed that compared with TURBT
only, except doxorubicin (HR=0.94, 95%CI 0.66-1.35) and
cetidipine (HR=0.36, 95%CI 0.10-1.26), the other three
chemotherapeutic drugs could reduce the risk of disease
progression, with a ranking of gemcitabine > mitomycin-C >
epirubicin in their superiority of therapy. Except for
cetidipine (HR=0.69, 95%CI 0.41-1.14), the other four
chemotherapeutic drugs could reduce the risk of recurrence,
with a ranking of gemcitabine > mitomycin-C > epirubicin >
doxorubicin in their superiority of therapy. Considering the
combined results of recurrence and progression, gemcitabine
was the most effective treatment regimen. In the subgroup
analysis according to drug regimen, tumor characteristics and
literature quality, the results are still stable. (7) We also referred
to the EAU guideline[11], NICE guideline[17], NCCN
guideline[ 18], and Guidelines for Diagnosis and Treatment of
Urology and Andrology in China [7] (Additional file 2:
Question 10).

Question 11: How to improve the efficacy of intravesical
chemotherapy?

Recommendation: The efficacy of intravesical chemotherapy
can be improved by reduction of fluid intake and urine
excretion to maintain the drug concentration, instillation for
0.5-2h (according to the drug instructions), or hyperthermic
instillation. (Evidence level: 4; Strength of recommendation:
Strong).

Evidence summary: We referred to the recommendations
from the EAU guideline[11]and Guidelines for Diagnosis and
Treatment of Urology and Andrology in China[7] (Additional
file 2: Question 11).

Question 12: How to manage the adverse reactions of
intravesical chemotherapy?

Recommendation: The adverse reactions of intravesical
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chemotherapy are related to the dose and frequency of
instillation. The most important adverse reactions are
chemical cystitis, hematuria, and bladder irritation. If severe
bladder irritation occurs, the instillation should be delayed or
stopped. Most adverse reactions disappear spontaneously after
discontinuation of instillation. (Evidence level: 4; Strength of
recommendation: Strong).

Evidence summary: We referred to the recommendations
from the Guidelines for Diagnosis and Treatment of Urology
and Andrology in China[7]: chemical cystitis, manifesting as
bladder irritation symptoms and hematuria, is the main adverse
reaction from intravesical chemotherapy, the severity of which
is dependent on the dosage and frequency of instillation. If
severe bladder irritation symptoms occur, the instillation
should be delayed or stopped to avoid consequential bladder
contracture. Most adverse reactions disappear spontaneously
after discontinuation of instillation.

Section 3: Clinical questions related to the intravesical
BCG immunotherapy

Question 13: What are the contraindications of intravesical
BCG immunotherapy?

Recommendation: Intravesical BCG immunotherapy
is contraindicated to patients with visible haematuria,
symptomatic urinary tract infection, recent history of traumatic
catheterization, active tuberculosis, severe immunosuppression
(lymphoma, leukemia, steroid hormone application, AIDS, etc.),
allergy to BCG, and operations within two weeks of TURBT.
(Evidence level: 4; Strength of recommendation: Strong).
Evidence summary: We referred to the recommendations
from the EAU guideline[11], NCCN guideline[18], and
Guidelines for Diagnosis and Treatment of Urology and
Andrology in China[7] (Additional file 2: Question 13).
Question 14: Is intravesical BCG immunotherapy prior to
intravesical chemotherapy in patients with NMIBC?
Recommendations: (1) For patients with high-risk
tumors, intravesical BCG immunotherapy is recommended.
(Evidence level: la-1b; Strength of recommendation:
Strong). (2) For patients with intermediate-risk tumors,
intravesical chemotherapy (Evidence level: 1a-1b; Strength of
recommendation: Strong) or intravesical BCG immunotherapy
(Evidence level: 1a-1b; Strength of recommendation: Weak)
is recommended.

Implementation consideration: Treatment schemes for
intravesical BCG immunotherapy: starting intravesical BCG
instillation within 2-4 weeks after TURBT; The patients
should first be given BCG induction instillation for 6-8 weeks
(once a week), followed by BCG maintenance instillation for

1-3 years (once for a week for 3 continuous weeks at 3 and 6
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months after TURBT), and then repeat the treatment every 6
months (once a week for 3 continuous weeks).

Evidence summary: We conducted a meta-analysis and
referred to the recommendations from relevant systematic
reviews, guidelines and monographs. The results from different
systematic reviews varied due to the heterogeneous patient
characteristics, follow-up times, drugs, medication schemes
and other factors. However, most of the studies showed that
BCG instillation can reduce the risk of tumor recurrence
in the patients with high and medium-risk tumors. (1) We
conducted a meta-analysis to compare the efficacy and safety
between intravesical BCG immunotherapy and intravesical
chemotherapy in the treatment of NMIBC. A total of 25
studies (35 studies)[121-145] were included, with a total
of 3820 patients with a maximum follow-up time of 80
months. Results showed that in terms of efficacy, the 2-year
recurrence rate (RR=0.60, 95%CI 0.38-0.96) of BCG group
was lower than that of chemotherapy group, but there was no
significant difference in the 3-year recurrence rate (RR=0.69,
95%CI 0.44-1.07), 4-year recurrence rate (RR=1.84, 95%CI
0.72-4.68) and S-year recurrence rate (RR=0.74, 95%CI
0.50-1.10) between the two groups. There were no significant
differences in 1-year disease progression rate (RR=0.69,
95%CI 0.20-2.37), 2-year disease progression rate (RR=0.58,
95%CI 0.20-1.70) and 3-year disease progression rate
(RR=0.28,95%CI 0.06-1.38) between the two groups, but the
S-year disease progression rate in BCG group was lower than
that in chemotherapy group (RR=0.58, 95%CI 0.36-0.91).
There was no significant difference in the 5-year mortality
between the two groups (RR=0.80, 95%CI 0.59-1.08). The
recurrence free survival in BCG group was 0.45 times that in
chemotherapy group (HR=0.45, 95%CI 0.32-0.63), but there
was no significant difference in the overall survival between
the two groups (HR=0.90, 95%CI 0.71-1.15). In terms of
safety, the incidence of bladder irritation (RR=2.41, 95%CI
1.57-3.69), hematuria (RR=1.80, 95%CI 1.46-2.21), cystitis
(RR=2.29, 95%CI 1.72-3.05) and fever (RR=4.70, 95%CI
3.09-7.14) in BCG group were significantly higher than those
in chemotherapy group. Except for the 1-year recurrence
rate, 4-year recurrence rate and hematuria index, there was
no heterogeneity among the studies included in the outcome
indicators mentioned above. 1) Subgroup analysis was
conducted according to the BCG instillation time (<1 year, >1
year). When the instillation time was <1 year, the 2-year and
3-year recurrence rate of BCG group was lower than that of
chemotherapy group, but the incidence of bladder irritation,
hematuria, cystitis and fever was significantly higher than

that of chemotherapy group. When the instillation time was
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>1 year, the S-year recurrence rate of BCG group was lower
than that of chemotherapy group, and the safety index results
of the two groups remained unchanged (Additional file 3:
Table S2). 2) Subgroup analysis was conducted according to
the dosage of BCG. When the dosage of BCG was less than
80 mg, the S-year recurrence rate of BCG group was lower
than that of chemotherapy group, but there was no significant
difference in the incidence of cystitis and allergy between the
two groups. When the dose of BCG was 80-120 mg, the 2-year
and S-year recurrence rate of BCG group was lower than that
of chemotherapy group, but the incidence of bladder irritation,
hematuria, cystitis and fever were significantly higher than that
of chemotherapy group. When the dose of BCG was >120mg,
the 3-year recurrence rate of BCG group was lower than that of
chemotherapy group, and the incidence of hematuria, cystitis
and fever was significantly higher than that of chemotherapy
group (Additional file 3: Table S2). 3) Subgroup analysis was
also conducted according to the BCG instillation scheme. For
the induction plus maintenance instillation scheme, the 2-year
and S-year recurrence rate and the S-year progression rate of
BCG group were lower than those of chemotherapy group, but
the incidence of bladder irritation, hematuria, cystitis and fever
were higher than those of chemotherapy group (Additional file 3:
Table S2). 4) Since most of the included studies could not
distinguish the risk levels of the included patients, subgroup
analysis was not conducted according to the risk level of
patients. (2) A network meta-analysis published in 2020
evaluated the efficacies of BCG, mitomycin-C, doxorubicin,
epirubicin, gemcitabine and thiotepa in the treatment of
NMIBC, including 55 RCTs and 12,462 patients[ 120]. Results
showed that in terms of reducing the risk of recurrence, BCG
was better than mitomycin-C, doxorubicin, epirubicin and
cetiritin, but there was no statistical difference when compared
with gemcitabine. The ranking in reducing the recurrence
risk was as follows: Gemcitabine > BCG > mitomycin-C >
epirubicin > cetiritin > doxorubicin. In terms of reducing
the risk of progression, BCG was superior to doxorubicin
and epirubicin, but there was no significant difference
when comparing it with gemcitabine, mitomycin-C and
cetidipine. The ranking was as follows: gemcitabine > BCG >
mitomycin-C > cetidipine > epirubicin > doxorubicin. In
the subgroup analysis according to drug regimen, tumor
characteristics and literature quality, the results were still
stable. (3) A systematic review published by the Cochrane
library in 2020 evaluated the efficacy and safety of BCG and
mitomycin-C in patients with high-risk Ta and T1 bladder
cancer[146]. It included a total of 12 RCTs and 2932 patients.

Results showed that there was no significant difference

between BCG and mitomycin-C in reduction of all-cause death
(HR=0.97, 95%CI 0.79-1.20), tumor recurrence (HR=0.88,
95%CI 0.71-1.09) and tumor progression (HR=0.96, 95%CI
0.73-1.26), and there was no significant difference between
them in serious adverse reactions (RR=2.31, 95%CI 0.82—
6.52) too. The grade of evidence quality of the above indicators
is classified as low level. (4) We also referred to the EAU
guideline[11], AUA guideline[15], CUA guideline[16], NICE
guideline [17], and Guidelines for Diagnosis and Treatment
of Urology and Andrology in China[7] (Additional file 2:
Question 14).

Question 15: Is a standard dose of BCG immunotherapy
superior to a low dose of BCG immunotherapy for the patients
with intermediate-risk and high-risk NMIBC?
Recommendations: (1) For patients with high-risk tumors,
a standard dose of BCG immunotherapy is recommended.
(Evidence level: 1a; Strength of recommendation: Strong). (2)
For patients with intermediate-risk tumors, the recommended
dose of BCG immunotherapy shall not be less than 1/3
of the standard dose. (Evidence level: 1b; Strength of
recommendation: Weak).

Implementation consideration: The standard dose of BCG
can be 80-120mg according to the patient's clinical condition,
such as the stage, grade, diameter and number of tumors.
Evidence summary: We conducted one meta-analysis and
referred to the recommendations from relevant systematic
reviews, guidelines and monographs. (1) We conducted
a meta-analysis to compare the efficacy and safety of low-
dose BCG and standard dose BCG in the treatment of
NMIBC[147]. A total of 13 RCTs (18 studies) were included,
with a total of 2903 patients and the maximum follow-up time
of 84 months. Results showed that in terms of efficacy, the
recurrence risk was higher in low dose BCG treated patients
than that in the standard dose GCG group (HR=1.21, 95%CI
1.06-1.39), but there was no significant difference in the
risk of progression between the groups with the two dosages
(HR=1.09, 95%CI 0.86-1.38). In terms of safety, the incidence
of total adverse reactions (RR=0.64, 95%CI 0.51-0.80),
systemic adverse reactions (RR=0.67, 95%CI 0.47-0.95) and
serious adverse reactions (RR=0.51, 95%CI 0.35-0.73) in the
low-dose BCG group were lower than those in the standard-
dose BCG group, but there was no significant difference in the
incidence of local adverse reactions (RR=0.92, 95%CI 0.79—
1.07) between the two groups. There was no heterogeneity
for the above efficacy indicators among the studies, but
heterogeneity existed in the safety indicators among the studies
included. 1) Subgroup analysis was performed according to

the instillation scheme (simple induction, induction plus

149



Jin et al. Mil Med Res 2022
http://mmrjournal.biomedcentral.com

maintenance) (Additional file 3: Table S3). The analysis
results showed that the efficacy outcomes of the two groups
were consistent with the above conclusions, and the overall
adverse reactions of the low-dose BCG group were less than
that of the standard dose BCG group. Because the included
literature mostly did not demonstrate the risk levels of the
patients, subgroup analysis was not performed according to
the risk level of the patients. 2) Among the included studies,
the results of an RCT[148] (n=1349) showed that, for patients
with high-risk tumors (multiple tumors, recurrence times >2,
G3, CIS), the standard dose of BCG was advantageous over
the 1/3 standard dose treatment in reducing the risk of disease
recurrence. For patients with intermediate-risk tumors, there
was no significant difference in reducing the risk of disease
recurrence between the standard-dose and 1/3 standard-dose
BCG groups. 3) The low doses of BCG used in these included
studies were 27 mg, 40 mg, 45 mg and 60 mg, and the standard
doses were 80 mg, 81 mg, 90 mg, 100 mg and 120 mg. In the
meta-analysis conducted by the evidence synthesis group, the
low dose of BCG was defined as <80mg, and the standard
dose of BCG was defined as 80-120mg. 4) According to the
conclusions of the meta-analysis, it is suggested to stratify
the recommendations per the risk levels of the patients, that
is, standard dose of BCG immunotherapy is recommended
for high-risk patients and low-dose BCG perfusion therapy
is recommended for intermediate-risk patients. (2) We also
referred to the EAU guideline[11], NCCN guideline[18],
and Guidelines for Diagnosis and Treatment of Urology and
Andrology in China[7] (Additional file 2: Question 15).
Question 16: Is BCG induction plus its maintenance
nstillation superior to BCG induction instillation alone in the
patients with NMIBC?

Recommendation: BCG induction plus its maintenance
instillation is recommended for NMIBC patients with
intermediate-risk and high-risk tumors. (Evidence level: 1a;
Strength of reccommendation: Strong).

Implementation consideration: The instillation scheme
generally includes 6-8 weeks (once a week) of BCG induction
instillation within 2-4 weeks after TURBT, and 1-3 years
of BCG maintenance instillation. The 1-year maintenance
instillation scheme can be considered: after the induction
instillation, start the intensive instillation once 2 weeks
for a total of 3 continuous times, followed by maintenance
instillation once a month for a total of 10 times. For the patients
with high-risk tumors, a 3-year maintenance instillation
scheme can be considered: after induced instillation, start the
continuous instillation for 3 weeks periodically at the 3rd, 6th,
12th, 18th, 24th, 30th and 36th months respectively.
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Evidence summary: We conducted a meta-analysis and
referred to the recommendations from relevant systematic
reviews, guidelines and monographs. (1) We conducted
the meta-analysis to compare the efficacy and safety of
BCG induction plus maintenance instillation and induction
instillation alone in NMIBC patients[149]. Thirteen RCTs
were included, with a total of 1625 patients and a maximum
follow-up time of 120 months. Results showed that, in terms
of efficacy, compared with BCG induction instillation alone,
BCG induction plus maintenance instillation reduced the
recurrence risk (HR=0.53, 95%CI 0.42-0.65), progression
risk (HR=0.72, 95%CI 0.53-0.90) and overall rate of tumor
recurrence and progression (RR=0.78, 95%CI 0.62-0.98) In
terms of safety, the incidences of frequent urination, dysuria,
urinary pain, gross hematuria, fever and fatigue in the BCG
induction plus maintenance group were higher than that
in the simple induction group. There was no heterogeneity
among the included studies for the indicators of recurrence
risk and progression risk, but there was heterogeneity among
the studies in the indicators of overall rate of recurrence and
progression. 1) Among the 13 RCTs included, 10 RCTs were
studied in NMIBC patients with intermediate-risk or high-
risk tumors. When analysis was conducted for these patients
with intermediate-risk or high-risk tumors, the results showed
that compared with BCG induction instillation alone, BCG
induction plus maintenance instillation reduced the recurrence
risk, progression risk and the overall rate of recurrence and
progression (Additional file 3: Table S4). 2) Among the 13
RCTs included, 6 RCTs focused on NMIBC patients with high-
risk tumors. When analysis was conducted for these patients
with high-risk tumors, the results showed that compared
with BCG induction instillation alone, BCG induction plus
maintenance instillation reduced the recurrence risk and the
overall rate of recurrence and progression, but there is no
significant difference in the progression risk (Additional file 3:
Table S4). 3) Subgroup analysis was performed according to
the time of maintenance instillation (<2 years, >2 years) and
BCG dosages (<81 mg, >81 mg) (Additional file 3: Table S4).
The results showed that no matter whether the maintenance
perfusion time was >2 years or <2 years, the induction
plus maintenance instillation had an advantage over simple
induction instillation in reducing the recurrence risk. In the
patients with the maintenance instillation dose <81 mg, the
induction plus maintenance instillation had advantages over
simple induction instillation in reducing the recurrence risk,
the progression risk, and the overall rate of recurrence and
progression. (2) We also referred to the EAU guideline[11],
AUA guideline[15], CUA guideline[16], NICE guideline[17],
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and Guidelines for Diagnosis and Treatment of Urology and
Andrology in China[7] (Additional file 2: Question 16).
Question 17: For the patients with NMIBC, is the 3-year BCG
maintenance instillation superior to the 1-year maintenance
instillation?

Recommendations: (1) For patients with high-risk tumors,
standard dose of BCG maintenance instillation for 1-3
years is recommended. (Evidence level: 1b; Strength of
recommendation: Strong). (2) The patients with intermediate-
risk tumors can be treated with BCG maintenance instillation
for 1 year. The final choice should be made by comprehensively
taking into account the risk of recurrence and progression,
adverse reactions and the medical conditions of patients.
(Evidence level: 1b; Strength of reccommendation: Strong).
Implementation consideration: The 3-year maintenance
instillation scheme can be as follows: induction instillation for
6-8 weeks after TURBT (once/week), and then followed by
the maintenance instillation for 3 weeks at the 3rd, 6th, 12th,
18th, 24th, 30th and 36th months. The 1-year maintenance
instillation scheme can be the following: induction instillation
for 6-8 weeks (once/week), followed by intensive instillation
once 2 weeks for a total of 3 continuous times, and then
maintenance instillation once a month for a total of 10 times.
Evidence summary: We referred to the recommendations
from relevant systematic reviews, guidelines and monographs.
(1) An RCT published in 2013 included 1355 patients and
compared the therapeutic effects of 1-year maintenance
instillation and 3-year maintenance instillation[148]. The
results showed that the 5-year recurrence-free rates resulted
from the 1-year and 3-year maintenance instillation were 56.6%
and 63.4% respectively. In the high-risk patients who received
standard dose treatment, the 3-year maintenance instillation
further reduced the recurrence risk compared with the 1-year
maintenance instillation (HR=0.62, 95%CI 0.43-0.88). For
the intermediate-risk patients who received 1/3 standard-
dose treatment, the 3-year maintenance instillation reduced
the recurrence risk compared with the 1-year maintenance
instillation (HR=0.74, 95%CI 0.56-0.97). (2) We also
referred to the EAU guideline[11], AUA guideline[15], CUA
guideline[16], and NCCN guideline[18] (Additional file 2:
Question 17).

Question 18: What is the treatment option after the
intravesical BCG immunotherapy failed?
Recommendations: (1) For the patients with high-risk
recurrences (T1 stage, CIS, or high-grade tumor), radical
cystectomy is reccommended. (Evidence level: 4; Strength of
recommendation: Strong). (2) For the patients with high-risk

recurrences but not suitable for or refuse a radical cystectomy,

bladder preservation strategies (comprehensive treatment,
intravenous chemotherapy, etc.) can be offered. (Evidence
level: 1b; Strength of recommendation: Weak).
Implementation consideration: Recurrence of low-risk
tumors after BCG instillation is not considered treatment
failure, and BCG instillation can be offered again. The
treatment option for the recurrence of intermediate-risk
tumors is between the intensity of options for low-risk and
high-risk recurrence. The actual choice is to be determined
through full discussion between doctors and patients.
Evidence summary: We referred to the recommendations
from relevant systematic reviews, guidelines and monographs.
(1) A systematic review published in 2020 evaluated the
efficacy of bladder-sparing therapies after BCG treatment
failure, including 4 randomized controlled trials and 24 single
arm studies[150]. The results showed that the 12-month
response rates were 24% for the patients who received two or
more prior courses of BCG and 36% for those who received
one or more prior courses of BCG. (2) A systematic review
published in 2020 including 42 studies with 24 treatment
regimens and 2254 patients with NMIBC[151] also
evaluated the efficacy of bladder-preserving therapies after
BCG treatment failure. The results showed that the bladder-
sparing treatments produced a median complete response
rate of 26% at 6 months, 17% at 12 months and 8% at 24
months in the patients with CIS. In contrast, they produced
the median recurrence-free rate of 67% at 6 months, 44% at
12 months and 10% at 24 months in the patients with bladder
papilloma. (3) We also referred to the EAU guideline[11],
AUA guideline[15], CUA guideline[16], NICE guideline[17],
and Guidelines for Diagnosis and Treatment of Urology
and Andrology in China[7] (Additional file 2: Question 18;
Additional file 2: Tables S2, S3).

Question 19: How to manage the side effects of intravesical
BCG immunotherapy?

Recommendation: The side effects of intravesical BCG
immunotherapy include local and systemic side effects, and the
corresponding managements are shown in Table 2. (Evidence
level: 4; Strength of recommendation: Strong).

Evidence summary: We referred to the recommendations
from the EAU guideline[11], CUA guideline[16], and
Guidelines for Diagnosis and Treatment of Urology and
Andrology in China[7] (Additional file 2: Question 19;
Additional file 2: Tables S4, SS).

Section 4: Clinical concerns related to the combination
therapy

Question 20: For the patients with NMIBC, is the
combination therapy (intravesical BCG immunotherapy
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Table 2 Management of BCG side effects
Side effect

Management

Local side effect

If symptoms are mild, drugs for relieving bladder irritation (e.g., fnapyridine), anticholinergic, and non-
steroidal anti-infammatory are feasible. Continue the instillations when symptoms improve within a few
days

If symptoms persist (>48 h) or worsen: (1) Postpone the instillation or reduce the dose of BCG; (2) Perform
a urine culture; (3) Start empirical antibiotic treatment (e.g., oral quinolone antibiotics)

If symptoms persist after antibiotic treatment: (1) Postpone the instillation; (2) With positive culture: adjust
antibiotic treatment according to sensitivity; (3) With negative culture: intravesical instillation therapy with
quinolones and anti-infammatory and analgesic drugs, once daily for 5 d (repeat if necessary)

Symptoms of cystitis

If symptoms persist, treat with oral anti-tuberculosis drugs (e.g., isoniazid, rifampicin) and corticosteroids

If there is no response to the treatment and/or caused severe contracted bladder, perform radical
cystectomy when necessary

Perform urine culture to exclude haemorrhagic cystitis, if other symptoms present. Perform the instillation
again when the urine is clear

Haematuria If haematuria persists, perform cystoscopy to evaluate the presence of bladder tumor

If macro-hematuria occurs, indwelling catheter and continuous bladder irrigation are recommended, and
perform endo-scopic hemostasis treatment if necessary

If symptoms present, perform urine culture, suspend the instillation, and give isoniazid and rifampicin
orally for three months, plus quinolone antibiotics and cortisol drugs. Asymptomatic patients do not
require any treatment

Perform urine culture, cease intravesical therapy, administer quinolone antibiotics or anti-tuberculous
drugs. If symptoms persist, hormone therapy is feasible. Abscess incision drainage is also feasible when
abscess occurs. If the treatments above are not effective, consider orchiectomy when necessary

Postpone the instillation, perform spasmolytic treatment. Continue the instillations when symptoms are
relieved within a few days, and avoid drugs flowing into urethra during instillations. If the symptoms
persist or worsen, urethral dilatation or urethrotomy is feasible

Postpone the instillation, use lidocaine for sedation and analgesia, perform bladder enlargement if
necessary

Granulomatous prostatitis

Epididymo-orchitis

Urethral stricture

Bladder contracture

Systemic side effect

Observation for the patients with mild symptoms which resolve within 48 h

If symptoms worsen (>38.5 °C for>48 h), suspend BCG instillations, perform urine culture for bacteria
and acid-fast bacilli, treat the patients with broad-spectrum antibiotics and anti-tuberculosis drugs, and
consult with relevant physicians if necessary

Strictly follow the contraindications to BCG instillations. BCG should be started at least 2 weeks away
after TURBT. When sepsis occurs, stop the BCG treatment immediately, transfer the patients to ICU for
treatment, perform urine culture for bacteria and acid-fast bacilli, administer broad-spectrum antibiotics,
anti-tuberculosis and hormone drugs. For severe cases without renal failure, consider giving oral
cycloserine and strengthening the monitoring of its blood concentration

General malaise/fever

BCG sepsis

BCG instillation is no longer recommended after the patient’s condition improves

(1) Postpone the instillations, or suspend the instillations if symptoms worsen

Allergic reactions (2) Administer antihistamines and anti-infammatory agents, and increase the dosage of antibiotics or

utilize the antituberculosis drugs, if necessary

Most rare adverse reactions are considered to be autoimmune reactions such as arthritis, hepatitis,
pneumonia, bone marrow suppression, etc. Non-steroidal anti-infammatory, cortisol, quinolones or anti-
tuberculosis drugs are feasible

BCG. Bacillus Calmette-Guérin; TURBT. Transurethral resection of bladder cancer; ICU. Intensive Care Unit

Other rare adverse reactions

combined with intravesical chemotherapy) superior to the  be offered immediately after TURBT. Next, the patients should

intravesical BCG immunotherapy alone?

Recommendation: For the BCG-unresponsive patients who
are not suitable or refuse radical cystectomy, intravesical BCG
immunotherapy combined with intravesical chemotherapy
can be considered. (Evidence level: la-1b; Strength of
recommendation: Weak).

Implementation consideration: The following treatment
scheme can be considered for intravesical BCG instillation
combined with intravesical chemotherapy: Single

postoperative instillation of intravesical chemotherapy should
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be given maintenance chemotherapy 2-3 times (once a week)
followed by BCG instillation immunotherapy (80-120 mg)
2-3 times (once a week), which should be started within 2-3
weeks after TURBT. Then the above intravesical chemotherapy
and intravesical BCG instillation should be given alternately
for a total of 2-3 months. After that, intravesical chemotherapy
and intravesical BCG instillation are still offered alternately but
the frequency should be changed to once a month. The whole
course of combined treatment lasts for 10-12 months.

Evidence summary: We conducted a meta-analysis and
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referred to the recommendations from relevant systematic
reviews, guidelines and monographs. (1) We conducted a
meta-analysis to compare the efficacy and safety of BCG
combined chemotherapy (combined group) and BCG alone
(BCG group) in the treatment of NMIBC[152]. A total of
13 RCTs were included, with a total of 1754 patients and a
maximum follow-up time of 121 months. Results showed
that, compared with BCG group, the combined group
improved the recurrence free survival (HR=0.53, 95%CI
0.43-0.66), overall survival (HR=0.66, 95%CI 0.50-0.86)
and disease-specific survival (bladder cancer) (HR=0.48,
95%CI 0.29-0.80), but there was no significant difference
in the progression-free survival between the two groups
(HR=0.65, 95%CI 0.25-1.68). In terms of safety, the incidence
of gastrointestinal reactions (RR=2.54, 95%CI 0.61-10.60),
cystitis (RR=0.67, 95%CI 0.29-1.54) in the combined group
were not significantly different from those in the BCG group.
The incidence of fever (RR=0.50, 95%CI 0.27-0.91), bladder
irritation (RR=0.69, 95%CI 0.52-0.90) and hematuria
(RR=0.50, 95%CI 0.28-0.89) were significantly decreased in
the combined group compared to those in the BCG group.
There was no heterogeneity among the studies for the above
outcome indicators. 1) Subgroup analysis was conducted
according to the geographical locations of the studies (China,
non-China), chemotherapy drugs used in the combined
group (pirarubicin, mitomycin-C, epirubicin), maintenance
treatment duration (<1 year, >1 year), and the facts whether
patients were encountered with the complication of CIS
(with CIS and without CIS). The conclusion was consistent
with the above results, that is, the combined treatment was
more advantageous in reducing the risk of recurrence and
progression than the BCG group alone. 2) Due to the data
limitation, the comparative effects of different courses and
frequencies of the combined therapy and the comparative
effects of different chemotherapeutic drugs in the combined
therapy could not be analyzed. 3) Considering the toxic
reactions of BCG, and the facts that most of the patients
included in this meta-analysis were intermediate-risk or
high-risk patients, the latter making up more than half of the
total samples, which limited the feasibility of the conclusion
in low-risk patients. Therefore, the combination therapy is
not recommended for the non BCG-unresponsive patients.
(2) We also referred to the EAU guideline[11] and CUA
guideline[16] (Additional file 2: Question 20).

Section 5: Clinical concerns related to the treatment of
NMIBC CIS

Question 21: Is intravesical BCG immunotherapy superior to

intravesical chemotherapy in the patients with CIS?

Recommendation: For the patients with CIS, the intravesical
BCG immunotherapy is recommended after TURBT.
(Evidence level: 1a-1b; Strength of recommendation: Strong).
Implementation consideration: For the patients with
CIS who underwent radical cystectomy, intravesical BCG
immunotherapy is not required. Intravesical BCG instillation
usually starts 2-3 weeks after TURBT. Firstly, 6 weeks of
induction instillation (once a week) is to be offered. Then
those who are responsive to the induction instillation should
be given the maintenance instillation for 1-3 years (continuous
instillation for 3 weeks at the 3rd, 6th, 12th, 18th, 24th, 30th
and 36th months).

Evidence summary: We conducted a meta-analysis and
referred to the recommendations from relevant systematic
reviews, guidelines and monographs. (1) We conducted a
meta-analysis to compare the efficacy and safety of intravesical
BCG immunotherapy and intravesical chemotherapy in the
treatment of NMIBC CIS patients. A total of 9 RCTs (11
studies)[121,123,126,131,153-157] were included, with a
total of 1231 patients and a maximum follow-up time of 148.8
months. The 11 studies included 1333 patients with high-
risk tumors. Results showed that, in terms of effectiveness,
intravesical BCG immunotherapy significantly reduced the
72-month recurrence rate (RR=0.70, 95%CI 0.56-0.89) and
the 143-month recurrence rate (RR=0.18, 95%CI 0.05-0.72)
compared with intravesical chemotherapy, but there was no
significant difference between the two groups in the 12-month
recurrence rate, 22-69-month and 143-148.8-month
progression rate and 143-148.8-month mortality. In terms of
safety, the incidence of dysuria (RR=2.25, 95%CI 1.19-4.22),
local adverse reactions (RR=3.20, 95%CI 1.23-8.34) and
systemic adverse reactions (RR=12.00, 95%CI 1.60-90.23) in
BCG instillation group were significantly higher than those in
intravesical chemotherapy group, but there was no significant
difference in the incidence of fever, hematuria and cystitis.
There was no heterogeneity among the studies for the above
outcome indicators. As the included studies adopted different
follow-up duration and the number of studies included in
the meta-analysis of these indicators were limited, the results
should be interpreted with caution. (2) We also referred to the
EAU guideline[11], AUA guideline[15], CUA guideline[16],
NICE guideline[17], NCCN guideline[18], and Guidelines
for Diagnosis and Treatment of Urology and Andrology in
China[7] (Additional file 2: Question 21).

Section 6: Clinical concerns related to the radical
cystectomy (RC) for NMIBC

Question 22: What are the indications for RC in NMIBC
patients?
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Recommendation: RC is recommended for the patients with
high-risk of disease progression. (Evidence level: 4; Strength of
recommendation: Strong).

Implementation consideration: Patients with a high risk of
disease progression include those who have: 1) HG T1 disease
with variant histology (e.g., micropapillary, plasmacytoid,
sarcomatoid) or CIS; 2) HG T1 tumor with lymphovascular
invasion, multiple and/or large HG T1 tumors, and HG T1
tumors with CIS of bladder/prostate; 3) BCG-unresponsive
tumors; 4) presence of persistent or recurrent HG T1
tumor after TURBT; S) presence of large (>3 cm), diffuse,
endoscopically unresectable tumors.

Evidence summary: We referred to the recommendations
from the EAU guideline[11], AUA guideline[15], CUA
guideline[16], NCCN guideline[18], and Guidelines for
Diagnosis and Treatment of Urology and Andrology in
China[7] (Additional file 2: Question 22).

Section 7: Clinical concerns related to the treatment of
NMIBC recurrence

Question 23: Is intravesical BCG immunotherapy superior to
intravesical chemotherapy in patients with recurrent NMIBC?
Recommendations: (1) For the patients with recurrent
low-risk tumors and small papilloma after intravesical
chemotherapy, a single intravesical chemotherapy instillation
can be given. (Evidence level: 4; Strength of recommendation:
Weak). (2) For the patients with recurrent low-risk tumors
after intravesical BCG immunotherapy, continued intravesical
BCG immunotherapy can be considered. (Evidence level: 4;
Strength of recommendation: Weak). (3) For the patients with
recurrent high-risk tumors, except for those who need RC,
intravesical BCG instillations are recommended. (Evidence
level: 4; Strength of recommendation: Strong).
Implementation consideration: For the patients with
recurrent low-risk tumors and small papilloma after intravesical
chemotherapy, a single immediate instillation of intravesical
chemotherapy can be administered. Currently, there is no
evidence supporting the need of intravesical chemotherapy
maintenance, and it is still controversial whether to perform
single immediate instillation of chemotherapy alone. The
treatment schedule for medium-risk recurrent tumors is
between the aggressivity of low-risk and high-risk recurrent
diseases, and the final choice can be determined by the
discussion between doctors and patients.

Evidence summary: We referred to the recommendations
from the EAU guideline[11], AUA guideline[15], CUA
guideline[16], and Guidelines for Diagnosis and Treatment
of Urology and Andrology in China[7] (Additional file 2:
Question 23).

154

Section 8: Clinical concerns related to the follow-up of
patients with NMIBC

Question 24: How to manage the follow-up for the NMIBC
patients after TURBT?

Recommendations: (1) For the patients with low-risk
tumors, the first cystoscopy should be performed in the third
month after TURBT, followed by a cystoscopy in the 12th
month, and then cystoscopy should be performed once a
year from the second to the fifth years. (Evidence level: 4;
Strength of recommendation: Strong). (2) For the patients
with intermediate-risk tumors, the first cystoscopy and
urine cytology should be performed in the third month after
TURBT, followed by tests of cystoscopy and urine cytology
in the 6th, 9th, 12th, 18th and 24th months. Then cystoscopy
and urine cytology should be performed once a year from the
third to fifth years. In the first year, baseline examinations by
upper urography, abdominal and pelvic imaging should be
conducted. (Evidence level: 4; Strength of recommendation:
Strong). (3) For the patients with high-risk tumors, cystoscopy
and urine cytology should be performed every 3 months
after TURBT. From the third to fifth years, cystoscopy and
urine cytology should be performed once every six months.
After the 6th year, cystoscopy and urine cytology should be
performed once a year. Baseline examinations of upper urinary
tract imaging and imaging of chest, abdomen and pelvis should
be conducted within the first year. Additionally, the upper
urinary tract imaging examination should also be performed
at the 12th month and every 1-2 years after that for 10 years.
(Evidence level: 4; Strength of recommendation: Strong). (4)
Integrated dual-channel bladder catheter is recommended for
the cystoscopy, which is effective to prevent potential infection
and reduce the damage of cystoscope. (Evidence level: 1b;
Strength of recommendation: Weak).

Implementation consideration: Upper urography
examinations include: CT urography, MR urography,
intravenous urography, ascending urography or ureteroscopy.
Baseline examination represents that performed in the
perioperative period. If it is performed before TURBT, it does
not need to be repeated within 1 year after TURBT.

Evidence summary: We referred to the relevant clinical
trials and recommendations from relevant systematic reviews,
guidelines. (1) The evidence synthesis group conducted a
randomized, open-labeled controlled trial to compare the
efficacy and safety of integrated dual-channel cystoscopy
in 140 Chinese patients (Clinical Trial Registration No.:
chictr180014256). The results showed that the integrated
dual-channel bladder catheter was equipped with high-

definition camera, and well-sealed and connected to the
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cystoscope. It was convenient and comfortable for doctors to
operate[6]. (2) We also referred to the EAU guideline[11],
AUA guideline[15], CUA guideline[16], NICE guideline[17],
and NCCN guideline[18]. The relevant recommendations in
the existing guidelines are shown in Additional file 2: Table S6
(Additional file 2: Question 24).

Discussion

During this guideline development, we adopted rigorous
search techniques for the evidence synthesis and guideline
development methodology was strictly followed for the
formulation of recommendations. The medical resources
and conditions in the primary medical institutions were
also taken into account to justify the recommendations.
Meanwhile, attention should be paid to the following points
in the future research or update of future guidelines: (1)
Many clinical managements lack the support from research
evidence or high-quality research evidence, such as the
treatment measures of recurrent NMIBC. Meanwhile, the
difference in the tumor characteristics, adopted drugs and
drug regimens raised heterogeneity among the research results.
Thus, high-quality clinical trials are needed to provide solid
comparable evidence. (2) To meet the medical resources
and conditions in primary medical institutions, researches
conducted in the primary medical institutions can provide
more appropriate evidence than studies conducted in other
medical institutions for the recommendations targeting
NMIBC patients in these institutions. However, few studies
we searched met this condition. (3) The evidence from health
economics is the factor to be considered in determining the
recommendations, as economic burden is an important factor
that influences the decision-making of the patients in primary
medical institutions. However, at present, the economic
evidence related to the use of TURBT, chemotherapy and
immunotherapy in NMIBC patients is still lacking, such
as the research on comparative health economics between
TURBT and other surgical treatment devices, and that
between chemotherapy and BCG immunotherapy, etc. (4)
The anatomical proportion of Chinese people is different
from that of European and American people. The comfort
and adaptability of the imported TURBT equipment for
the patients need to be studied. Additionally, it is valuable
to compare the effect and safety of TURBT equipment in
the treatment of NMIBC between domestic equipment and
imported equipment to refine the application settings of
medical devices. (5) Currently, there is little evidence on the
application of immune checkpoint-targeting therapies such as
PD-1/PD-L1-targeting therapy in the NMIBC patients, which

is a new branch of applications to be investigated other than
the intravesical chemotherapy and BCG immunotherapy. (6)
Patient values/preferences are one of the three elements of
evidence-based medicine. The development of this guideline
did not investigate the influence of patient values/preferences,

which also needs to be taken into account in the future.
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