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Abstract 

Background  Although intravesical Bacillus Calmette-Guerin (BCG) immunotherapy usually exhibits a favorable safety 
profile, it can lead to the development of BCG infections, both localized and disseminated. Understanding of BCG 
infections following intravesical BCG immunotherapy is limited because of the lack of consensus definitions of BCG 
infections and limited post-instillation follow-up. We aim to perform a systematic review of the literature of BCG infec-
tions following intravesical BCG immunotherapy to elucidate the epidemiology, risk factors, and outcomes of BCG 
infections.

Methods  Systematic review of peer-reviewed published articles that describe the treatment of one or more persons 
with intravesical BCG and the occurrence of BCG infections among these patients. No temporal, geographic, or demo-
graphic limitations will be applied. Animal studies will be excluded. Gray literature, editorials, and comments will be 
excluded. Information sources will include the following databases: MEDLINE, Embase, and Web of Science. A search 
concept representing BCG and intravesical administration will be applied after validation against a set of pre-selected 
articles. Screening and data extraction will be performed in duplicate by two independent reviewers. Disagree-
ments will be resolved by a third independent reviewer. The methodological quality of studies will be assessed using 
the Mixed Methods Appraisal Tool. A narrative synthesis of the extracted data will be provided in line with the guid-
ance from the Centre for Reviews and Dissemination. The quality of evidence for all outcomes will be judged using 
the Grading of Recommendations Assessment, Development, and Evaluation working group methodology.

Discussion  The data generated by this review will assist clinicians in managing BCG-infected patients and inform 
future research efforts.

Systematic review registration  In accordance with international guidelines, our systematic review protocol 
was submitted for registration with the International Prospective Register of Systematic Reviews (PROSPERO) on Feb-
ruary 26, 2024.
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Background
Rationale
Bacillus Calmette-Guerin (BCG) is an attenuated live 
strain of Mycobacterium bovis and is used as intravesi-
cal immunotherapy for high-risk superficial bladder 
cancers. Although intravesical BCG immunotherapy 
usually exhibits a favorable safety profile, it is associ-
ated with the development of BCG infections months 
to years after the initial BCG instillation in approxi-
mately 4% of the patients treated with intravesical BCG 
[1]. Both disseminated and localized BCG infections 
have been described [1–21]. Disseminated BCG infec-
tions can involve numerous organs: osteo-muscular 
(arthritis, spondylodiscitis, and muscle abscesses); vas-
cular (mycotic aneurisms); ocular (endophthalmitis); 
hepatic (hepatitis); pulmonary (pneumonitis); and cer-
ebral (meningitis) BCG infections have been reported. 
Localized infections involve the genito-urinary tract, 
and presentations include cystitis, penile lesions, orchi-
tis, prostatitis, or nephritis. BCG infections require 
anti-mycobacterial therapy and are associated with 
substantial morbidity and mortality (BCG-attributable 
mortality 5.4%) [1, 5]. That said, the understanding of 
BCG infections following intravesical BCG immuno-
therapy is hampered by the heterogenous and non-
systematic nature of prior studies. Specifically, available 
reports lack a consensus definition of BCG infections, 
and some proposed definitions do not require micro-
biologic evidence of BCG infection [1–21]. In addition, 
detailed follow-up of patients who receive BCG is rarely 
published, limiting the ability to elucidate the epidemi-
ology, risk factors, and outcomes of BCG infections. 
We aim to perform a systematic review of the literature 
of probable or proven BCG infections following intra-
vesical BCG immunotherapy. This review will assist cli-
nicians in managing BCG-infected patients and inform 
future research efforts.

Objectives
This systematic review aims to evaluate the epidemiol-
ogy, risk factors, and outcomes of BCG infections fol-
lowing intravesical BCG immunotherapy. The proposed 
review will answer the following questions.

Population

•	 What are the demographic characteristics of BCG-
infected patients (age, sex, race, ethnicity, country)?

•	 What are the clinical characteristics of BCG-
infected patients (number of instillations before 
infections, localized vs. disseminated BCG infec-
tions; organ(s) involved)?

•	 What is the proportion of BCG-infected patients 
treated with anti-mycobacterial therapy?

•	 Among patients receiving anti-mycobacterial ther-
apy, what anti-mycobacterial agents were used and 
for how long?

•	 What is the proportion of BCG-infected patients 
treated with corticosteroids in addition to anti-myco-
bacterial therapy?

•	 What is the proportion of BCG-infected patients 
requiring surgical management for the treatment of 
BCG infection?

Intervention

•	 What is the time interval (days, median, and inter-
quartile range) between the first BCG instillation and 
the diagnosis of BCG infection?

•	 How many BCG instillations (median and interquar-
tile range) were performed before the diagnosis of 
BCG infection?

Comparison or control

• No formal comparison will be assessed.

Outcome

•	 What are the rates of BCG infections following intra-
vesical BCG immunotherapy?

•	 Do the rates of BCG infections following intravesical 
BCG immunotherapy differ among immunocompe-
tent and immunocompromised patients?

•	 What is the all-cause hospitalization rate for BCG-
infected patients? Does the all-cause hospitalization 
rate among BCG-infected patients differ based on 
age, immunosuppression, and localized vs. dissemi-
nated infections?

•	 What is the all-cause 1-year mortality rate for BCG-
infected patients? Does the all-cause 1-year mortal-
ity rate among BCG-infected patients differ based on 
age, immunosuppression, localized vs. disseminated 
infections, anti-mycobacterial therapy, and surgical 
management?

Methods
Design
This work is a systematic review. It will be carried out 
using the Cochrane Handbook for Systematic Reviews of 
Interventions [22] and reported following the Preferred 
Reporting Items for Systematic reviews and Meta-Analy-
ses (PRISMA) 2020 statement [23].
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Eligibility criteria
The target literature for this systematic review will be 
peer-reviewed published articles that describe the treat-
ment of one or more person with intravesical BCG and 
the occurrence of BCG infections among these patients. 
No temporal, geographic, or demographic limitations 
will be applied. Animal studies will be excluded. No study 
design limitations will be applied. The only documents 
excluded will be gray literature (e.g., theses and confer-
ence abstracts), editorials, and comments. Gray literature 
will be excluded because it often represents preliminary 
or non-peer-reviewed work, not meeting the quality 
standards required for addressing the complex topics 
covered in this review. Editorials and comments will be 
excluded because of their lack of original data.

Information sources
Information sources will include the following databases: 
MEDLINE (PubMed), Embase (Elsevier), and Web of Sci-
ence (Clarivate).

Search strategy
The search was developed by an experienced medical 
librarian (LL) in consultation with the author team and 
included a mix of keywords and subject headings rep-
resenting Bacillus Calmette-Guérin and intravesical 
administration. The search was validated against a set 
of pre-selected articles. During the initial piloting of the 
search, the addition of the reactivation concept caused 
relevant articles to be omitted, so the reactivation con-
cept was removed from the search.

The searches were independently peer-reviewed by 
a librarian using a modified Peer Review of Electronic 
Search Strategies  (PRESS) checklist. The searches were 
translated to the various databases and conducted by the 

librarian (LL). Search hedges or database filters were used 
to remove publication types such as theses, conference 
abstracts, editorials, comments, and animal-only studies, 
as appropriate for each database. Complete reproducible 
search strategies, including date ranges and search filters 
for all databases, are detailed in Tables  1, 2  and  3. For-
ward and backward reference searching was conducted 
on the final included papers using Citation Chaser [24]. 

Study records
Data management
All identified studies will be uploaded into Covidence 
(Veritas Health Innovation, Melbourne, Australia), a 
software system for managing systematic reviews. Covi-
dence will track the screening decisions and will create a 
PRISMA flow diagram. Data extraction forms will be cre-
ated within Covidence, and all data will be extracted into 
the software. All data and decisions will be exported in 
CSV format and stored in the Duke Research Data Digi-
tal Repository (https://​resea​rch.​repos​itory.​duke.​edu).

Selection process
Prior to the formal screening process, a calibration exer-
cise will be undertaken to pilot and refine the inclusion 
and exclusion criteria. Furthermore, this will provide 
training to members prior to the start of the review.

After the search, all identified studies will be uploaded 
into Covidence (Veritas Health Innovation, Melbourne, 
Australia), and duplicates will be removed by the soft-
ware. Titles and abstracts will be screened by two inde-
pendent reviewers (two of RM, SA, and MC) using 
pre-defined inclusion and exclusion criteria (Table 4). All 
disagreements will be resolved by a third independent 
reviewer (one of AB or JS).

Table 1  Search strategy. Database: Medline (Ovid), inclusive date coverage: 1946–present. Date: January 29, 2024

Set # Search strategy Results

1 intravesical exp “Administration, Intravesical”/ or intravesical.ti,ab. or intravesically.ti,ab. or intra-vesical.ti,ab. or intra-vesically.ti,ab. 
or ((bladder or bladders) adj3 (administration or administrate or administrates or administrating or administrated 
or instillation or instill or instilled or instilling or treat or treatment or treats or treating or treated)).ti,ab

22,888

2 BCG vaccine exp “BCG Vaccine”/ or exp “Mycobacterium bovis”/ or “Bacillus Calmette Guérin”.ti,ab. or “bacillus Calmette-guerin”.
ti,ab. or BCG.ti,ab. or “bacillus Calmette guerin”.ti,ab. or “bacillus calmetteguerin”.ti,ab. or “Calmette Guerin bacillus”.ti,ab. 
or “Calmette s Vaccine”.ti,ab. or “Calmette Vaccine”.ti,ab. or “Calmettes Vaccine”.ti,ab. or “mycobacterium bovis”.ti,ab. or BCG-
induced.ti,ab. or BCG-related.ti,ab. or “M Bovis”.ti,ab. or “Mycobacterium tuberculosis var. bovis”.ti,ab. or “Bovine Tuberculo-
sis”.ti,ab. or “Bovine Tuberculoses”.ti,ab

41,718

3 1 AND 2 3974

4 filters 3 not (Editorial or Comment or Congress).pt 3807

5 4 not (exp animals/ not exp humans/) 3655

6 validation articles (“29,809,299” or “1,538,436” or “25,398,060” or “2,864,615” or “23,536,017”).ui 5/5

7 validation articles (“25,398,060” or “31,054,198” or “30,789,145” or “8,411,436” or “21,166,754” or “19,303,342” or “27,170,615” or “12,522,745” 
or “31,705,946” or “23,576,657” or “23,097,577” or “3,511,286” or “1,636,240” or “16,985,688” or “10,772,435” or “32,835,567” 
or “8,317,415” or “2,224,441” or “1,621,315” or “8,437,271” or “10,325,395”).ui

21/21

https://research.repository.duke.edu
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Two independent reviewers (two of RM, SA, and MC) 
will evaluate full text articles using pre-defined inclusion 
and exclusion criteria (Table 4). Strict diagnostic criteria 
will ensure that only studies reporting probable or con-
firmed BCG infections will be retained. Articles will be 
excluded if they do not meet one or more of the inclu-
sion criteria or if they meet at least one of the exclusion 
criteria. In cases where reviewers disagree on article 

classification, discrepancies will be checked and resolved 
by a third independent reviewer (one of AB or JS). The 
article selection process will be presented by flowchart as 
per PRISMA guidelines.

Data collection process
Data extraction will be conducted independently by 
two of three reviewers (two of RM, SA, and MC) within 

Table 2  Search strategy. Database: Embase (Elsevier), inclusive date coverage: 1947–present. Date: January 29, 2024

Set # Search strategy Results

1 intravesical “intravesical drug administration”/exp OR intravesical:ti,ab OR intravesically:ti,ab OR “intra vesical*”:ti,ab OR “intra vesically”:ti,ab 
OR (((bladder OR bladders) NEAR/3 (administration OR administrate OR administrates OR administrating OR administrated 
OR instillation OR instill OR instilled OR instilling OR treat OR treatment OR treats OR treating* OR treated)):ti,ab)

34,204

2 BCG vaccine “BCG Vaccine”/exp OR “Mycobacterium bovis”/exp OR “Bacillus Calmette Guérin”:ti,ab OR “bacillus Calmette-guerin”:ti,ab 
OR BCG:ti,ab OR “bacillus Calmette guerin”:ti,ab OR “bacillus calmetteguerin”:ti,ab OR “Calmette Guerin bacillus”:ti,ab OR “myco-
bacterium bovis”:ti,ab OR BCG-induced:ti,ab OR BCG-related:ti,ab OR “M Bovis”:ti,ab OR “Mycobacterium tuberculosis var. 
bovis”:ti,ab OR “Bovine Tuberculosis”:ti,ab

75,867

3 #1 AND #2 6046

4 filters #3 NOT (“editorial”/exp OR [editorial]/lim OR “note”/exp OR [note]/lim OR [conference abstract]/lim OR “conference abstract”/
exp OR “conference abstract”/it)

4346

5 #4 NOT ([animals]/lim NOT [humans]/lim) 4155

Table 3  Search strategy. Database: Web of Science, Webofknowledge.com (Clarivate), inclusive date coverage: all databases 1864–
present. Date: January 29, 2024

Set # Search strategy Results

1 intravesical TS = (intravesical OR intravesically OR “intra-vesical*” OR “intra-vesically” OR (Bladder OR bladders) NEAR/3 (adminis-
tration OR administrate OR administrates OR administrating OR administrated OR instillation OR instill OR instilled 
OR instilling OR treat OR treatment OR treats OR treating* OR treated))

24,187

2 BCG vaccine TS = (“Bacillus Calmette Guérin” OR “bacillus Calmette-guerin” OR BCG OR “bacillus Calmette guerin” OR “bacillus 
calmetteguerin” OR “Calmette Guerin bacillus” OR “mycobacterium bovis” OR “BCG-induced” OR “BCG-related” OR “M 
Bovis” OR “Mycobacterium tuberculosis var. bovis” OR “Bovine Tuberculosis”)

37,854

3 #1 AND #2 4237

4 filters NOT Document Types: Editorial Material or Meeting Abstract or Note or Proceeding Paper or Book Chapters 3359

Table 4  Title, abstract, and full text screening: inclusion and exclusion criteria for data extraction

Inclusion criteria • BCG-treated population (one or more person treated with intravesical BCG)
• Diagnosis of confirmed, probable, or possible BCG infection
Confirmed BCG infection will be defined by as follows: (1) isolation of Mycobacterium bovis BCG variant from any extravesicular site 
at any time; or (2) isolation of pyrazinamide-monoresistant Mycobacterium tuberculosis complex in culture from an extravesicular site 
after BCG instillation and with no known epidemiologic risk for non-BCG Mycobacterium tuberculosis infection
Probable BCG infection will be defined by as follows: (1) isolation of Mycobacterium bovis BCG variant from a bladder specimen > 12 
months after the most recent instillation; (2) positive nucleic acid amplification (NAA) test for Mycobacterium tuberculosis complex 
from any extravesicular site with no epidemiologic risk for non-BCG M. tuberculosis complex infection; (3) positive AFB smear on his-
topathology from any extravesicular site with accompanying granulomatous inflammation; (4) detection of M. tuberculosis complex 
via culture of an extravesicular site without special testing to discriminate BCG and no epidemiologic risk for non-BCG M. tuberculosis 
infection; or (5) detection of M. tuberculosis complex via culture of a bladder/urine specimen > 12 months after the most recent BCG 
instillation and without epidemiologic risk for non-BCG M. tuberculosis infection
Possible BCG infection will be defined as a clinical syndrome attributed to BCG infection in the original data source for which crite-
ria for probable or confirmed infection were not met or inadequately documented

Exclusion criteria • Failure to meet inclusion criteria described above
• Animal studies
• Gray literature (e.g., theses and conference abstracts), editorials, and comments
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Covidence. To ensure consistency across reviewers, we 
will conduct calibration exercises before starting the 
data extraction process. In case of discrepancies in data 
extraction, these will be resolved by a third independent 
reviewer (one of AB or JS).

Data items
Article-level data will be extracted on the location (coun-
try) and study period (start and end year of data col-
lection). Population-level data will be extracted on the 
number of patients treated with intravesical BCG and 
the proportion of patients developing BCG infection. 
Regarding BCG-infected patients, the following data 
will be extracted: age, sex, race, ethnicity, immune status 
(immunocompetent vs. immunocompromised), addi-
tional comorbidities (including prior Mycobacterium 
tuberculosis infection), time interval (days) between the 
first BCG instillation and the diagnosis of BCG infec-
tion, number of BCG instillations received before the 
diagnosis of BCG infection, clinical characteristics of 
BCG-infected patients (localized vs. disseminated BCG 
infections; organ(s) involved), treatment received (anti-
mycobacterial therapy, steroids, surgical management), 
and outcomes (all-cause hospitalization and all-cause 
1-year mortality rates) (Table 5).

Outcomes and prioritizations
The primary outcome of this systematic review will be 
describing the epidemiology of BCG infections among 
patients receiving intravesical BCG immunotherapy. We 
will describe baseline characteristics of patients diag-
nosed with BCG infections (including age, sex, race, eth-
nicity, comorbidities) and we will also describe the most 
clinically relevant aspects of BCG infections (including 
localized vs. disseminated, organ(s) involved, time inter-
val from BCG instillation to BCG infection).

Secondary outcomes will be investigating the treatment 
of BCG infections (including anti-mycobacterial regimen, 
duration of anti-mycobacterial therapy, use of adjunc-
tive corticosteroids, and need for surgical interventions) 
and the all-cause hospitalization and 1-year mortality in 
patients with BCG infections.

Finally, we will perform a subgroup analysis to evalu-
ate the rate of BCG infections among patients receiving 
intravesical BCG immunotherapy. The rate of BCG infec-
tions will be calculated using as numerator the number 
of patients diagnosed with BCG infection and as denomi-
nator the total number of patients receiving intravesical 
BCG immunotherapy. For this subgroup analysis, we will 
exclude case series and case reports, given their lack of 
denominator. No additional subgroup analyses will be 
performed.

Risk of bias in individual studies
To facilitate the assessment of possible risk of bias for 
each study, the methodological quality of potential stud-
ies will be assessed using the Mixed Methods Appraisal 
Tool (MMAT) [25]. Because of the subjectivity inherent 
to critical appraisal, at least two reviewers will be inde-
pendently involved in the appraisal process (two of RM, 
SA, and MC). These data will be provided in a table. 
Anticipated sources of potential bias affecting the inter-
pretation of the findings of this study include the fol-
lowing: (i) potential for missed diagnoses irrespective of 
follow-up duration; (ii) variable duration of follow-up 
affecting the diagnosis of BCG infections and its rate; (ii) 
and variable criteria used for the diagnosis of BCG infec-
tions (both probable and confirmed infections will be 
included in this review). While missed diagnoses and the 
variable follow-up durations may lead to under-reporting 
BCG infections, the variability in the criteria used for the 
diagnosis of BCG infections may be associated with the 
risk of over-reporting BCG infections.

Data synthesis
A systematic narrative synthesis will be provided with 
information presented in the text and tables to sum-
marize and explain the characteristics and findings of 
the included studies, in line with the Synthesis Without 
Meta-analysis (SWiM) guidelines [26]. The narrative 
synthesis will present information relative to the articles 
included (study location and period), the population ana-
lyzed, and cumulative data for BCG infected patients. 
The narrative synthesis will explore the relationship and 
findings both within and between the included studies, in 
line with the guidance from the Centre for Reviews and 
Dissemination.

Meta‑bias(es)
We anticipate publication bias in this review. Publica-
tion bias may result from the non-publication of negative 
studies (studies documenting no BCG infections after 
intravesical BCG immunotherapy) and from the inclu-
sion of small studies. To mitigate this bias, we excluded 
case reports and case series from the subgroup analysis 
meant to assess the rate of BCG infections. Although it 
cannot be excluded, the effect of outcome reporting bias 
on our review should be negligible due to the limited 
number of trials that will be included in this systematic 
review.

Confidence in cumulative estimate
The quality of evidence for all outcomes will be judged 
using the Grading of Recommendations Assessment, 
Development, and Evaluation (GRADE) working group 
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Table 5  Data extraction form

Article • Study location (country or countries where the study was performed)
• Study period (start year and end year of data collection)

Population • Number of patients treated with intravesical BCG
• Number of patients treated with intravesical BCG and diagnosed with BCG infection (both probable and confirmed)
• Number of patients treated with intravesical BCG and diagnosed with probable BCG infection
• Number of patients treated with intravesical BCG and diagnosed with confirmed BCG infection

Data Individual patient-level data vs. cumulative data

Individual patient-level data 
for BCG infected patients

• BCG infection: probable vs. confirmed
• Age: in years
• Sex: male vs. female vs. not known
• Race: White vs. Black vs. Asian vs. American Indian or Alaska native vs. other vs. not known
• Ethnicity: Hispanic vs. non-Hispanic vs. not known
• Immune status: immunocompetent vs. immunocompromised vs. not known. Immunocompromised status will be 
defined as prior solid organ transplant, prior hematopoietic cell transplant, or other. The “other” category will include 
non-transplant patients fulfilling any of the criteria below: primary immunodeficiency, HIV infection, > 20 mg/day 
prednisone equivalent for > 4 weeks, biologic agent (anti-TNF, anti-IL1, etc.) within 6 months prior to presentation, 
any of the following medications for > 1 month in the 3 months prior to presentation (mycophenolate, methotrexate, 
tacrolimus, sirolimus, everolimus, leflunomide, baricitinib, tofacitinib)
• Prior Mycobacterium tuberculosis infection: yes vs. no vs. not known
• Time interval (days) between the first BCG instillation and the diagnosis of BCG infection
• Number of BCG instillations received before the diagnosis of BCG infection
• Localized vs. disseminated BCG infection. Localized infection will be defined as infection limited to the genito-
urinary tract
• Organ(s) involved
• Treatment received:
anti-mycobacterial therapy yes vs. no vs. not known
if yes, list antimycobacterial drug received (“not known” option also available)
if yes, duration of anti-mycobacterial therapy in months (“not known” option also available)
steroids yes vs. no vs. not known
surgical interventions yes vs. no vs. not known
• Outcomes:
clinical cure: yes vs. no vs. not known
all-cause hospitalization: yes vs. no vs. not known
all-cause 1-year mortality: yes vs. no vs. not known

Cumulative data available 
for BCG infected patients

• Age: median (in years)
• Sex: frequency and absolute numbers for male, female, and not known
• Race: frequency and absolute numbers for Caucasian, African American, Asian, American Indian or Alaska native, 
other, and not known
• Ethnicity: Hispanic vs. non-Hispanic vs. not known
• Immune status: frequency and absolute numbers for immunocompetent, immunocompromised, and not known. 
Immunocompromised status will be defined as prior solid organ transplant, prior hematopoietic cell transplant, 
or other. The “other” category will include non-transplant patients fulfilling any of the criteria below: primary immu-
nodeficiency, HIV infection, > 20 mg/day prednisone equivalent for > 4 weeks, biologic agent (anti-TNF, anti-IL1, etc.) 
within 6 months prior to presentation, any of the following medications for > 1 month in the 3 months prior to pres-
entation (mycophenolate, methotrexate, tacrolimus, sirolimus, everolimus, leflunomide, baricitinib, tofacitinib)
• Prior Mycobacterium tuberculosis infection: frequency and absolute numbers (“not known” option also available)
• Time interval (days) between the first BCG instillation and the diagnosis of BCG infection: median (“not known” 
option also available)
• Number of BCG instillations received before the diagnosis of BCG infection: median (“not known” option also avail-
able)
• Localized vs. disseminated BCG infection. Localized infection will be defined as infection limited to the genito-
urinary tract. Frequency and absolute numbers (“not known” option also available)
• Organ(s) involved. Frequency and absolute numbers (“not known” option also available)
• Treatment received:
anti-mycobacterial therapy. Frequency and absolute numbers (“not known” option also available)
antimycobacterial drug received. Frequency and absolute numbers (“not known” option also available)
duration of anti-mycobacterial therapy in months. Median (“not known” option also available)
steroids. Frequency and absolute numbers (“not known” option also available)
• Outcomes:
clinical cure. Frequency and absolute numbers (“not known” option also available)
all-cause hospitalization. Frequency and absolute numbers (“not known” option also available)
all-cause 1-year mortality. Frequency and absolute numbers (“not known” option also available)
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methodology. The quality of evidence will be assessed 
mainly across the domains of risk of bias, consistency, 
and publication bias, as these represent the potential 
methodologic limitations most relevant to the studies 
included in our systematic review. Additional domains 
may be considered when appropriate. GRADE assess-
ment will be performed on the following study outcomes: 
(i) epidemiology of BCG infection among patients receiv-
ing intravesical BCG immunotherapy; (ii) risk factors 
for BCG infection among patients receiving intravesical 
BCG immunotherapy (including immune status); and (iii) 
clinical outcomes associated with BCG infections (clini-
cal cure, all-cause hospitalization, and all-cause 1-year 
mortality). Quality will be adjudicated as high (further 
research is very unlikely to change our confidence in our 
findings), moderate (further research is likely to have an 
important impact on our confidence in our findings), 
low (further research is very likely to have an important 
impact on our confidence in our findings), or very low 
(very uncertain about our findings) [27].

Discussion
The data generated by this review will assist clinicians 
in managing BCG-infected patients and inform future 
research efforts.
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