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Abstract

Objective: This study aims to determine whether asymptomatic bacteriuria (ABU)
increases the risk of infective complications requiring hospitalisation in patients
undergoing Bacillus Calmette-Guérin (BCG) instillations and consequently evaluate
the need to screen asymptomatic patients for bacteriuria prior to BCG
administration.

Subjects/patients and methods: We analysed retrospectively all patients who
received =1 BCG instillations as treatment of NMIBC in Helsinki University Hospital
and Turku University Hospital during 2009-2018. Patients submitted urine speci-
mens 1-7 days prior to every BCG instillation. Urine culture results and possible anti-
biotic prophylaxis prior to BCG administration were recorded. ABU was classified as
having a positive urine culture but no dysuria or fever. All hospital admissions
because of urinary tract infections and other BCG-related adverse effects within
2 weeks of BCG administration were recorded.

Results: We analysed 802 patients and 12 968 BCG instillations. ABU was recorded
prior to 2428 (19%) instillations among which antibiotics were used in 527 (22%).
Hospital admission was recorded after 9 (0,3%) and 39 (0,4%) instillations in the ABU
and in the sterile urine groups, respectively (P = 0.9). Antibiotic prophylaxis did not
affect the hospital admission rate (P = 0.2).

Conclusion: BCG instillation with ABU is safe, and the results do not support routine
screening of asymptomatic patients for bacteriuria prior to intravesical BCG

immunotherapy.
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1 | INTRODUCTION

Asymptomatic bacteriuria (ABU) is common in patients with non-
muscle-invasive bladder cancer (NMIBC) and does not usually require
treatment.>? Intravesical immunotherapy with Bacillus Calmette-
Guérin (BCG) is the standard treatment in patients with high-risk
NMIBC.3# Significant local and systemic adverse effects of BCG ther-
apy are widely known, and concurrent urinary tract infection (UTI) is
regarded as a risk factor.”””

Serious adverse effects associated with BCG instillations may occur
if the drug is absorbed systemically. Bacterial cystitis may impair the
urothelial barrier, facilitating hematogenous dissemination of BCG.®®
However, it is suggested that ABU does not significantly increase the
risk of infective complications during BCG therapy and it is not consid-
ered an absolute contraindication for intravesical BCG administra-
tion.>1° Previous studies on ABU mainly use a single urine sample
before the BCG induction period, potentially underestimating the total
number of positive urine culture episodes during BCG therapy.”°

Current guidelines from the European Association of Urology
(EAU) make no recommendations regarding the routine screening of
urine for bacteriuria prior to BCG administration.®> Urine analysis is
commonly performed prior to every BCG instillation, with many
urologists preferring sterile urine or using prophylactic antibiotics to
prevent complications.!* However, the evidence supporting this
approach is limited. Positive urine culture in otherwise asymptomatic
patients appears to be one of the most common reasons for delaying
BCG instillations, potentially reducing treatment efficacy.*>*® Addi-
tionally, antimicrobial treatment in asymptomatic patients may lead to
the development of multidrug-resistant bacterial strains.**

Routine urine analysis prior to every BCG instillation is a clinical
practice in several hospitals in Finland, providing this study a large
sample size throughout the BCG treatment. This study aimed to
assess whether ABU increases the risk of infection-related complica-
tions requiring hospitalisation and to evaluate the potential benefit of
screening asymptomatic patients for bacteriuria before BCG instilla-
tions. Furthermore, we investigated whether the use of prophylactic
antibiotics reduces the risk of symptomatic UTI requiring hospitalisa-
tion following BCG instillation in patients with ABU.

2 | SUBJECTS/PATIENTS AND METHODS

2.1 | Data sources and patient identification
This study was conducted at the University Hospitals of Helsinki and
Turku, Finland. A retrospective search of institutional databases was
performed using the intravesical BCG instillation operation code,
including all patients who received 21 BCG instillation for NMIBC
treatment between 2009 and 2018.

In case BCG treatment began before 2009, medical records were
reviewed from the first BCG instillation of the regimen. For treat-
ments extending beyond 2018, records were reviewed until the com-

pletion of BCG maintenance.

2.2 | Characterisation of the patients

The following patient characteristics were assessed: sex, age, patient
comorbidities using Charlson Comorbidity Index, smoking status,
immunosuppressive state defined as the presence of haematological
disorder, human immunodeficiency virus (HIV) infection, history of
splenectomy, systemic immunosuppressive medication or daily pred-
nisolone use 210 mg for any indication.

All patients with visible tumours underwent transurethral re-
section of bladder tumour (TUR-BT) before BCG, and a biopsy was
performed for those with carcinoma in situ. Tumour characteristics
were recorded according to TNM and WHO 2004 classifications.
Tumour size, multifocality, and NMIBC risk group using European
Organisation for Research and Treatment of Cancer (EORTC) stratifi-
cation were recorded.

2.3 | BCG administration and bacteriuria

Patients underwent instillations of BCG through a urethral catheter
by a urological nurse. After the induction course of 6 weekly BCG
instillations, maintenance therapy was administered for 1-3 years
according to SWOG (Southwest Oncology Group) or monthly instilla-
tion regimens. A clean-catch voided urine specimen was submitted
1-7 days before each BCG instillation for bacteriological analysis.
Urine cultures were recorded as no growth or bacteriuria
(1000-100 000 organisms/mL, including mixed flora). Asymptomatic
bacteriuria was classified as a positive urine culture without severe
dysuria or fever. BCG instillation was postponed in case of symptom-
atic bacteriuria or suspected UTI. The use of antibiotic prophylaxis,
complicated catheterisation, visible haematuria and elevated residual

volume during BCG administration were recorded.

24 |
effects

Characterisation of UTIs and BCG adverse

The symptoms of UTI were reviewed with patients before each BCG
instillation by a urological nurse. All patients were instructed to con-
tact the treating hospital in case of persistent symptoms of UTI (dys-
uria, urgency, fever 238°C, testicular pain/swelling and flank pain). As
our primary endpoint, all hospital admissions because of UTIs or suspi-
cions of UTIl and other BCG-related adverse effects within 2 weeks of
BCG administration were recorded. The length of hospital stays,
requirement of intensive care, symptoms of infection, urine and blood
culture analysis, latency from the last BCG instillation and infection
resolution were collected.

In Finland, BCG-treated patients are advised to contact the ter-
tiary care centre directly if any treatment-related adverse events,
including UTls, occur. UTI was classified as having a positive urine cul-
ture with any symptom of UTI. All UTIls managed in an outpatient set-
ting with patients contacting the treating hospital were also recorded

as hospital admissions. Influenza-like symptoms with a negative urine
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TABLE 1 Patient and tumour specific characteristics.

Variable
Age

Sex

Smoking status

Charlson comorbidity index

Immunosupression

Prior recurrence rate

Tumour type

Concomitant cis?

Tumour grade

Tumour multifocality

Tumour size

EORTC* risk group

Number of instillations

Instillation regimen

Male

Female

Never smoker
Ex smoker
Current smoker

Unknown

Immunosupressive
medication

Haematologic
disease

Previous
splenectomy

Unknown
Primary
Recurrent

Ta

Cis

T1

T2-4

No

Yes

PUNLPM
Low grade
High grade
Unknown
Solitary tumour
2-7

8<

<lcm
1-3cm
>3cm
Unknown
Low risk
Intermediate risk
High risk
Very high risk

Monthly
SWOG®

Total n = 802*
73(66,79)
668 (83%)
134 (17%)
226 (32%)
286 (41%)
188 (27%)

102

388 (48%)
202 (25%)
212 (26%)
769 (96%)
16 (2%)

14 (2%)

1(0,1%)

2

573 (71%)
229 (29%)
270 (34%)
121 (15%)
406 (51%)
5(0,6%)
430 (54%)
368 (46%)
4(0,5%)
50 (6%)
737 (93%)
11

376 (48%)
391 (49%)
24 (3%)
89 (11%)
448 (57%)
252 (32%)
13

25 (3%)
144 (18%)
492 (61%)
141 (18%)
17 (12, 21)
587 (73%)
215 (27%)

(Continues)

TABLE 1 (Continued)
Variable Total n = 802!
Positive urine culture prior Yes 575 (72%)
BCG instillation at any point No 227 (28%)

of the BCG treatment

*Median (IQR); n (%).

2Carcinoma in situ.

3Southwest Oncology Group.

“European Organisation for Research and Treatment of Cancer.

culture and without any other confirmed bacterial infections were
recorded as BCG reactions. If antituberculosis treatment was given,

the hospital admission was classified as a BCG infection.

2.5 | Statistical analysis
Patient characteristics, results of urine analyses, and associations
between presence and absence of bacteriuria with or without
antibiotics for explanatory variables were summarised with descriptive
statistics. Repeated measures were studied one by one with a general-
ised linear mixed-effects model (GLMM).

The normality of variables was evaluated visually and tested with
the Shapiro-Wilk test. The statistical significance level was set at 0.05
in all tests. The analyses were performed using RStudio (version
2022.10.31.83211) based on R (version 4.2.2) (RStudio, PBC, Boston,
MA, USA).

3 | RESULTS

We identified a total of 816 patients, who received 21 BCG instilla-
tions as treatment of NMIBC during 2009-2018. We excluded
14 patients because of missing clinical data. Finally, 802 patients and
12 968 BCG instillations were analysed.

Baseline characteristics are presented in Table 1. The majority
(83%) of patients were male, and the median age was 73 years
(IQR = 66-79). The median number of administrated BCG instillations
was 17 (IQR = 12-21). Most patients (73%) received BCG instillations
according to a monthly regimen. A total of 575 (72%) patients had at
least one positive urine culture during the BCG regimen.

Characteristics of every BCG instillation, pre-BCG urine analysis
results and BCG postponements are presented in Table 2. Bacteriuria
was recorded in 2428 (19%) urine cultures. Staphylococcus (32%),
Enterococcus (28%), and Escherichia coli (14%) were the most common
single pathogens. Antibiotic prophylaxis was given in 150 (1.4%) cases
in the no growth group and 527 (22%) in the bacteriuria group
(p < 0.001). There was no significant difference in the rate of BCG

administration challenges between the groups (5.3% vs. 4.1%,

85UB01 7 SUOLUWIOD aA 181D 3ol dde ay) Aq peuenob ae so ol VO 85N JO Son. 1oy Akeld1T8UIIUQ AB]IM UO (SUONIPUOO-PUB-SWS)ALIOY™AB | 1M Afe.d1jBu JUo//Sdiy) SUOIIPUOD pue swie 1 8y} 88s *[5202/2T/2T] uo AriqiTauluo A&(IM ‘mun L jo AisieAlun Aq ZTT0Z'Z090/Z00T 0T/10p/woo A& 1m Areiqijeul|uo'sfeunol-Infd//sdny wouj pepeojumod ‘2T ‘G202 ‘9258892



40f 8 NUMMI ET AL.

TABLE 2 Characteristics of 12 968 BCG instillations administered to 802 patients with non-muscle-invasive bladder cancer. Presented by
the presence or absence of bacteriuria on voided urine culture prior to each BCG administration.

Urine analysis result

Sterile Bacteriuria Overall
Variable n =10 545* n = 2428* n =12 968" p-value®
Antibiotic prophylaxis 150 (1,4%) 527 (22%) 677 (5,3%) <0.001
Single dose 97 (66%) 207 (40%) 304 (46%)
> 3 days 49 (34%) 312 (60%) 361 (54%)
Challenging BCG administration 552 (5,3%) 101 (4,1%) 653 (5,3%) <0.001
Traumatic catheterisation 133 (24%) 19 (19%) 152 (23%)
Visible haematuria 108 (19%) 10 (9,9%) 118 (18%)
Elevated residual volume® 165 (30%) 66 (65%) 231 (35%)
Other 150 (27%) 6(5,9%) 156 (24%)
Instillation postponed for any reason 128 (1,2%) 226 (9,3%) 354 (2,7%) <0.001
Abnormal urine analysis* 10 (8%) 209 (92%) 219 (62%)
No symptoms of UTI 1(10%) 112 (54%) 113 (52%)
Suspicion of symptomatic UTI 8 (80%) 0 (29%) 8 (31%)
Unknown 1(10%) 37 (18%) 38 (17%)
BCG toxicity 56 (41%) 0 (4%) 6 (18%)
Other 62 (48%) 7 (3%) 9 (19%)

1n (%).

2pearson’s Chi-squared test.

SBCG emptied from the bladder with a catheter after 2 h.

“Routine urine analysis prior BCG instillation without patient contacting hospital with symptoms of UTI.

TABLE 3 Adverse effects requiring hospital admission within 2 weeks of the last BCG administration. Presented by the presence or absence
of bacteriuria on voided urine culture and if there was use of antibiotic prophylaxis prior to BCG administration. The numbers refer to BCG
administrations.

Result of urinary culture and antibiotic Sterile Sterile + ab® Bacteriuria Bacteriuria + ab? Overall
prophylaxis prior BCG administration n=10376" n=148° n=1915° n=529" n=12968°
Resulted in hospital admission 38 (0.4%) 1(0.7%) 6(0.3%) 3(0.6%) 48 (0.4%)
Cystitis 1(2.8%) 0 (0%) 1(17%) 1(33%) 3(6.7%)
Epididymitis 2(5.3%) 0 (0%) 0 (0%) 0 (0%) 2 (4.2%)
Pyelonephritis 14 (37%) 1(100%) 2 (33%) 2 (67%) 19 (40%)
Urosepsis 0 (0%) 0 (0%) 1(17%) 0 (0%) 1(2.1%)
Fournier gangrene 1(2.6%) 0 (0%) 0 (0%) 0 (0%) 1(2.1%)
BCG reaction® 12 (32%) 0 (0%) 0 (0%) 0 (0%) 12 (25%)
BCG infection® 8(21%) 0 (0%) 2 (33%) 0 (0%) 10 (21%)
Length of stay (d), n =41 7 (4, 16) 4 (4,4) 8 (6, 28) 6(2,9) 7 (4, 16)
Intensive care (d), n=2 0 0 9 (8.5, 9.5) 0 0
Resulted in death 0 0 1 (17%)° 0 1(2.1%)

2Antibiotic prophylaxis.

bn (%); median (IQR).

Influenza-like symptoms without confirmed bacterial infection and without the use of antituberculotic treatment.
YInfection warranting antituberculotic treatment.

®Due to systemic BCG infection.

respectively, p = 0,4). Instillation was postponed in 354 (2.7%) cases. frequent in the bacteriuria group (p < 0.001). However, suspicion of
Abnormal urine analysis was the most common reason for delay, symptomatic UTI was noted in only 68 (31%) of the postponed cases
accounting for 223 (63%) of postponed instillations and was more because of abnormal urine analysis.
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FIGURE 1 Swimmer plot of all 42 patients requiring hospital admission within 2 weeks of BCG administration, presented along with their

pre-BCG urinary culture results throughout the entire BCG regimen.

Infective complications and other BCG-related adverse effects
requiring hospital admission are presented in Table 3. A total of
48 (0,4%) BCG instillations resulted in hospital admissions. We found
no significant difference in hospital admissions between the groups
with or without antibiotic prophylaxis (p = 0.2). Different levels of
UTIs were the most common reason for hospitalisation, accounting
for 26 (54%) of admissions. Hospital admissions because of BCG tox-
icity were recorded after 22 instillations, that is, 0.17% of all instilla-
tions, and accounted for 46% of all hospital admissions. Ten cases
(21%) were classified as BCG infections requiring antituberculotic
treatment. We found no significant difference in hospital admissions
because of BCG toxicity between the groups. Intensive care was
required in one case, and one severe BCG infection resulted in death.

Figure 1 shows a swimmer plot of all patients requiring hospital
admission, along with the results of previous urine cultures during the
BCG regimen. A total of 42 patients required hospital treatment
owing to infective complications or BCG-related adverse effects, with
six patients having multiple admissions. BCG treatment was discontin-
ued as a result of hospitalisation in 27 patients of which 20 were

because of BCG reaction or BCG infection.

4 | DISCUSSION

In this study, we found no difference in the rate of infective complica-
tions or BCG adverse effects requiring hospitalisation between ABU
and sterile urine during BCG instillation. We demonstrate that BCG
immunotherapy is safe in patients with ABU, regardless of the result

of the preceding urine culture. Antibiotic prophylaxis is not necessary
to sterilise the urine prior to BCG administration. By consequence,
our results do not support routine screening of asymptomatic patients
for bacteriuria prior to BCG administration.

Few studies have compared the safety and efficacy of intravesical
BCG immunotherapy with ABU and sterile urine.”1%151 Herr et al.
reported a rate of ABU 25-53% in patients undergoing BCG therapy.
In their studies, after the BCG induction period, 0.8-1.9% of patients
developed febrile UTI in the ABU group and 0.6-3.6% in the sterile
urine group, respectively.”'° These are results of one voided urine
culture per patient at the beginning of BCG therapy. In our study, we
report a similar rate of ABU (19%) based on all urine cultures, which
included multiple urine cultures per patient throughout the BCG regi-
men. In total, 22 (2.7%) patients developed febrile UTI during the BCG
regimen, with two patients experiencing more than one. Febrile UTI
occurred after 19 (0.2%) and 7 (0.3%) BCG instillations in the sterile
urine and bacteriuria groups, respectively, with no significant differ-
ence between the groups (p = 0.9). Our findings align with previous
studies and EAU guidelines underlining that BCG therapy with ABU is
as safe as with sterile urine.

It is unclear whether ABU affects BCG toxicity. Local and sys-
temic adverse effects are common during BCG, causing 29-53% of
treatment discontinuations.>”"*” Brausi et al. reported that up to 70%
of patients undergoing BCG experience local or systemic side effects,
with 23% developing bacterial cystitis Similarly, Van der Meijden et al.
observed a 26% bacterial cystitis rate in patients receiving BCG. Both
studies also report chemical cystitis with negative urine cultures in
35% and 47% of patients. Given the high prevalence of ABU in
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NMIBC patients, it is challenging to distinguish whether local symp-
toms are because of BCG toxicity or bacteriuria. Mild to moderate irri-
tative urinary symptoms are common after recent TUR and carcinoma
in situ and may not indicate UTI. In our study, severe BCG adverse
effects occurred after 20 (0.2%) instillations in the sterile urine group
and after 1 (0.04%) instillation in the bacteriuria group, respectively.
Of these, all but one hospital admission resulted in discontinuation of
BCG therapy. Because our analysis focussed only on severe BCG
adverse effects requiring hospitalisation, we cannot assess mild side
effects or overall treatment tolerability. However, our results are in
line with our hypothesis that ABU during BCG administration does
not increase the risk of severe BCG adverse effects.

Current EAU guidelines make no recommendations regarding the
routine screening of urine for bacteriuria before BCG administration.
Still, urine analysis or culture is commonly performed prior to every
BCG instillation. This strategy assumes that detection of ABU or pyuria
could reduce the risk of systemic intravasation if BCG is avoided. Zhao
et al. compared patients with and without pre-BCG urine analysis and
found no significant differences in UTI frequency or hospitalisations,
suggesting that pyuria and bacteriuria on screening were poor predic-
tors for UTL*? In our study, no difference was found in the rate of
infective complications requiring hospital admission between the ster-
ile urine group (0.4%) and the bacteriuria group (0.3%) (p > 0.9). Posi-
tive urine culture in otherwise asymptomatic patients may lead to
unnecessary delays in BCG instillations, potentially reducing treatment
efficacy. Abnormal urine analysis in the routine pre-BCG urine sample
was the most common reason for delaying BCG instillation in our
cohort, reported in 209 (8,6%) instillations in the bacteriuria group, of
which only 60 (29%) reported irritative symptoms. Furthermore,
routine urine analysis adds burden through frequent laboratory visits
and increased costs. Our results support omitting routine screening of
urine before BCG administration in asymptomatic patients.

Several studies have been conducted on the use of antibiotic pro-
phylaxis with BCG therapy, yielding varying results regarding efficacy,
tolerability and rate of infectious complications. Herr et al. demon-
strated that induction BCG therapy can be safely performed without
antibiotic prophylaxis even in patients with ABU, with symptomatic
UTls occurring at a low frequency (0.8-2.2%) in those with positive
urine cultures.”1%1%18 However, the addition of fluoroquinolones
before BCG instillation may decrease BCG toxicity and was even
found to improve BCG efficacy.’”?° However, in another retrospec-
tive study, concurrent antibiotic treatment with BCG therapy
adversely affected the recurrence and progression of the disease.?!
Although the EAU guidelines do not recommend using antibiotic pro-
phylaxis with BCG in patients with ABU, many clinicians prefer sterile
urine considering BCG administration as an invasive urological proce-
dure.® In our study, we found no significant difference in hospital
admissions between the groups with or without antibiotic prophylaxis
(p = 0.2). As the outbreak of multidrug-resistant bacterial strains has
become a major health concern, unnecessary antibiotics should be
avoided to treat subclinical infections.2* Our results support that
antibiotic prophylaxis prior to BCG administration is not necessary in
patients with ABU.

The pathogenesis behind UTIs and severe BCG adverse effects
share similarities.®???® The bladder urothelium acts as a passive
barrier preventing BCG and other pathogens from reaching the
bloodstream. Breaches of this mucosal barrier, such as recent TUR or
bacterial cystitis, have been identified as risk factors for both infec-
tious complications and BCG adverse effects.**®2* By consequence,
symptomatic urinary tract infection is considered an absolute contra-
indication for BCG administration. In the case of ABU, the mucosal
lining is not similarly disrupted, and clinical studies have shown that
ABU may even protect against superinfecting symptomatic UTI patho-
gens.?® There is no direct toxic effect of BCG on tumour cells. Instead,
it induces an intense local immune reaction that results in tumour
destruction.?® Indeed, it has been demonstrated that intravesical BCG
eradicated urinary tract pathogens in antibiotic-naive bladder tumour
patients with ABU, suggesting that the same local immune reaction
may protect against symptomatic UTI.2”

The focus of this study was to investigate the risk of infective
complications after a single BCG instillation. We do not report the
effect of ABU on the overall tolerability or efficacy of BCG therapy, as
individual patients often had both positive and negative urine cultures
during the BCG regimen. Limitations of this study come with its retro-
spective setting. Without a predefined form for reporting adverse
effects, we only captured severe complications requiring hospitalisa-
tion or other contact with the treating hospital. Our study relied on
patients following the given instructions to contact the treating hospi-
tal if symptoms indicative of UTI occurred. This may underestimate
the true incidence of milder, subclinical UTIs and other adverse effects.
In addition, it has been reported that some local BCG infections may
present after a long latency, making it difficult to retrospectively
estimate which particular instillation led to BCG dissemination.?® A
strength, however, is that our study presents a large patient and BCG
instillation material with the largest published number of pre-BCG
urine cultures. Our data originated from two Finnish University Hospi-
tals with similar patient material and clinical practice policies.

Our results support omitting routine screening of asymptomatic
patients for bacteriuria prior to intravesical BCG immunotherapy.
Asymptomatic bacteriuria is a common finding in a bladder cancer
patient undergoing BCG therapy and does not require antibiotic pro-
phylaxis. Administering intravesical BCG in patients with ABU is safe
and does not increase the risk of developing severe UTIl or BCG

complications.

AUTHOR CONTRIBUTIONS

Antti Nummi had full access to all data in the study and takes respon-
sibility for the integrity of the data and the accuracy of the data
analysis.

Study concept and design: Antti Nummi, Pertti Nurminen, Riikka
Jarvinen, Jukka Sairanen, Otto Ettala, Antti Kaipia and Peter
J. Bostrom. Acquisition of data: Antti Nummi, Pertti Nurminen and Olli
Kesti. Analysis and interpretation of data: Antti Nummi, Mikael
Hogerman, Pertti Nurminen, Jukka Sairanen and Riikka Jarvinen.
Drafting of the manuscript: Antti Nummi. Critical revision of the

manuscript for important intellectual content: Pertti Nurminen, Riikka

85US01 SUOLILLIOD) BAIRID) 3|qedt|dde 8y Aq pausenoh ae S ie YO ‘8sN J0 SajnJ oy AriqiT auljuQ A3|IAA UO (SUO T PUOD-PUR-SLLR)WOD A3 1M Aeq 1ot uo//SANL) SUORIPUOD pue sWid | 8Y)33S *[G20z/2T/LT] uo Arigiauliuo A1 ‘MmNt Jo AiseAuN AQ ZTTO.2000/200T OT/10p/wod A3 im Ariqipuljuosfeunol-infq//sdny woly papeojumod ‘ZT ‘5202 ‘92578892



NUMMI ET AL

7 of 8

Jarvinen, Jukka Sairanen, Otto Ettala, Antti Kaipia and Peter J.
Bostrom. Statistical analysis: Mikael Hogerman. Obtaining funding:
None. Administrative, technical, or material support: None. Supervision:

Riikka Jarvinen and Jukka Sairanen. Other: None.

ACKNOWLEDGEMENTS

We thank the staff of the Departments of Urology at Helsinki Univer-
sity Hospital and Turku University Hospital for their valuable assis-
tance with clinical data documentation and their overall contribution
to the project. Open access publishing facilitated by Helsingin ylio-
pisto, as part of the Wiley - FinELib agreement.

CONFLICT OF INTEREST STATEMENT

The authors declare no conflicts of interest relevant to this work.

ORCID
Antti Nummi

Pertti Nurminen

https://orcid.org/0000-0002-4461-3373
https://orcid.org/0000-0001-9364-9754

REFERENCES

1. Nicolle LE, Gupta K, Bradley SF, Colgan R, DeMuri GP, Drekonja D,
et al. Clinical practice guideline for the management of asymptomatic
bacteriuria: 2019 update by the infectious diseases society of
America. Clin Infect Dis. 2019;68(10):e83-e110. https://doi.org/10.
1093/cid/ciy1121

2. Nicolle LE. Urinary tract infections in the elderly. Clin Geriatr Med.
2009;25(3):423-36. https://doi.org/10.1016/j.cger.2009.04.005

3. Babjuk M, Bohle A, Burger M, Capoun O, Cohen D, Compérat EM,
et al. EAU guidelines on non-muscle-invasive urothelial carcinoma of
the bladder: update 2016. Eur Urol. 2017;71(3):447-61. https://doi.
org/10.1016/j.eururo.2016.05.041

4. Shelley MD, Kynaston H, Court J, et al. A systematic review of intra-
vesical bacillus Calmette-Guérin plus transurethral resection vs trans-
urethral resection alone in Ta and T1 bladder cancer. BJU Int. 2001;
88(3):209-16. https://doi.org/10.1046/j.1464-410x.2001.02306.x

5. Brausi M, Oddens J, Sylvester R, Bono A, van de Beek C, van
Andel G, et al. Side effects of Bacillus Calmette-Guérin (BCG) in the
treatment of intermediate- and high-risk Ta, T1 papillary carcinoma
of the bladder: results of the EORTC Genito-urinary cancers group
randomised phase 3 study comparing one-third dose with full dose
and 1 year with 3 years of maintenance BCG. Eur Urol. 2014;65(1):
69-76. https://doi.org/10.1016/j.eururo.2013.07.021

6. Pérez-Jacoiste Asin MA, Fernandez-Ruiz M, Lépez-Medrano F,
Lumbreras C, Tejido A, San Juan R, et al. Bacillus Calmette-Guérin
(BCG) infection following Intravesical BCG administration as adjunc-
tive therapy for bladder cancer. Medicine (Baltimore). 2014;93(17):
236-54. https://doi.org/10.1097/MD.0000000000000119

7. van der Meijden APM, Sylvester RJ, QOosterlinck W, Hoeltl W,
Bono AV. Maintenance Bacillus Calmette-Guerin for Ta T1 bladder
tumors is not associated with increased toxicity: results from a
European Organisation for Research and Treatment of Cancer
Genito-urinary group phase Il trial. Eur Urol. 2003;44(4):429-34.
https://doi.org/10.1016/50302-2838(03)00357-9

8. Decaestecker K, Oosterlinck W. Managing the adverse events of
intravesical bacillus Calmette-Guérin therapy. Res Rep Urol. 2015;7:
157-63. https://doi.org/10.2147/RRU.S63448

9. Herr HW. Intravesical Bacille Calmette-Guérin in patients with
asymptomatic bacteriuria. Jama. 2011;305(14):1413-4. https://doi.
org/10.1001/jama.2011.428

10.

11.

12.

13.

14.

15.

16.

18.

19.

20.

21.

22.

23.

Herr HW. Cystoscopy and intravesical bacille Calmette-Guérin ther-
apy in antibiotic-naive patients with bladder cancer with asymptom-
atic bacteriuria: an update. Arab J Urol. 2016;14(2):75-7. https://doi.
org/10.1016/j.aju.2016.03.002

Wolf JS, Bennett CJ, Dmochowski RR, Hollenbeck BK, Pearle MS,
Schaeffer AJ. Best practice policy statement on urologic surgery anti-
microbial prophylaxis. J Urol. 2008;179(4):1379-90. https://doi.org/
10.1016/j.juro.2008.01.068

Zhao LC, Meeks JJ, Helfand BT, Ross FR, Herr HW, Kundu SD.
Screening urine analysis before bacille Calmette-Guérin instillation
does not reduce the rate of infectious complications. BJU Int.
2012;109(12):1819-21. https://doi.org/10.1111/j.1464-410X.2011.
10735.x

Rentsch CA, Biot C, Gsponer JR, Bachmann A, Albert ML, Breban R.
BCG-mediated bladder cancer immunotherapy: identifying determi-
nants of treatment response using a calibrated mathematical model.
PLoS ONE. 2013;8(2):e56327. https://doi.org/10.1371/journal.
pone.0056327

Cassini A, Hogberg LD, Plachouras D, Quattrocchi A, Hoxha A,
Simonsen GS, et al. Attributable deaths and disability-adjusted life-
years caused by infections with antibiotic-resistant bacteria in the
EU and the European economic area in 2015: a population-level
modelling analysis. Lancet Infect Dis. 2019;19(1):56-66. https://doi.
org/10.1016/51473-3099(18)30605-4

Poletajew S, Zapata P, Radziszewski P. Safety and efficacy of
Intravesical bacillus Calmette-Guérin immunotherapy in patients
with non-muscle-invasive bladder cancer presenting with asymptom-
atic bacteriuria: a systematic review. UIN. 2017;99(1):1-5.
https://doi.org/10.1159/000477673

Herr HW. Outpatient urological procedures in antibiotic-naive
patients with bladder cancer with asymptomatic bacteriuria. BJU Int.
2012;110(11b):E658-60. https://doi.org/10.1111/j.1464-410X.
2012.11405.x

Nummi A, Jarvinen R, Sairanen J, Huotari K. A retrospective study on
tolerability and complications of bacillus Calmette-Guérin (BCG)
instillations for non-muscle-invasive bladder cancer. Scand J Urol.
2019;53(2-3):116-22. https://doi.org/10.1080/21681805.2019.
1609080

Herr HW. Intravesical bacillus Calmette-Guérin outcomes in patients
with bladder cancer and asymptomatic bacteriuria. J Urol. 2012;
187(2):435-7. https://doi.org/10.1016/j.juro.2011.10.032

Colombel M, Saint F, Chopin D, Malavaud B, Nicolas L, Rischmann P,
et al. The effect of Ofloxacin on bacillus Calmette-Guerin induced
toxicity in patients with superficial bladder cancer: results of a ran-
domized, prospective, double-blind, placebo controlled, multicenter
study. J Urol. 2006;176(3):935-9. https://doi.org/10.1016/j.juro.
2006.04.104

Numakura K, Kobayashi M, Ishida T, Okane K, Suzuki K, Shimoda N,
et al. Effect of levofloxacin on the efficacy and adverse events in
intravesical Bacillus Calmette-Guerin treatment for bladder cancer:
results of a randomized, prospective, multicenter study. Eur Urol
Focus. 2022;8(6):1666-72. https://doi.org/10.1016/j.euf.2022.
06.002

Pak S, Kim SY, Kim SH, Joung JY, Park WS, Chung J, et al. Associa-
tion between antibiotic treatment and the efficacy of Intravesical
BCG therapy in patients with high-risk non-muscle invasive bladder
cancer. Front Oncol. 2021;11:570077. https://doi.org/10.3389/
fonc.2021.570077

McLellan LK, Hunstad DA. Urinary tract infection: pathogenesis and
outlook. Trends Mol Med. 2016;22(11):946-57. https://doi.org/10.
1016/j.molmed.2016.09.003

Ingersoll MA, Albert ML. From infection to immunotherapy: host
immune responses to bacteria at the bladder mucosa. Mucosal
Immunol. 2013;6(6):1041-53. https://doi.org/10.1038/mi.2013.72

85UB01 7 SUOLUWIOD aA 181D 3ol dde ay) Aq peuenob ae so ol VO 85N JO Son. 1oy Akeld1T8UIIUQ AB]IM UO (SUONIPUOO-PUB-SWS)ALIOY™AB | 1M Afe.d1jBu JUo//Sdiy) SUOIIPUOD pue swie 1 8y} 88s *[5202/2T/2T] uo AriqiTauluo A&(IM ‘mun L jo AisieAlun Aq ZTT0Z'Z090/Z00T 0T/10p/woo A& 1m Areiqijeul|uo'sfeunol-Infd//sdny wouj pepeojumod ‘2T ‘G202 ‘9258892


https://orcid.org/0000-0002-4461-3373
https://orcid.org/0000-0002-4461-3373
https://orcid.org/0000-0001-9364-9754
https://orcid.org/0000-0001-9364-9754
https://doi.org/10.1093/cid/ciy1121
https://doi.org/10.1093/cid/ciy1121
https://doi.org/10.1016/j.cger.2009.04.005
https://doi.org/10.1016/j.eururo.2016.05.041
https://doi.org/10.1016/j.eururo.2016.05.041
https://doi.org/10.1046/j.1464-410x.2001.02306.x
https://doi.org/10.1016/j.eururo.2013.07.021
https://doi.org/10.1097/MD.0000000000000119
https://doi.org/10.1016/S0302-2838(03)00357-9
https://doi.org/10.2147/RRU.S63448
https://doi.org/10.1001/jama.2011.428
https://doi.org/10.1001/jama.2011.428
https://doi.org/10.1016/j.aju.2016.03.002
https://doi.org/10.1016/j.aju.2016.03.002
https://doi.org/10.1016/j.juro.2008.01.068
https://doi.org/10.1016/j.juro.2008.01.068
https://doi.org/10.1111/j.1464-410X.2011.10735.x
https://doi.org/10.1111/j.1464-410X.2011.10735.x
https://doi.org/10.1371/journal.pone.0056327
https://doi.org/10.1371/journal.pone.0056327
https://doi.org/10.1016/S1473-3099(18)30605-4
https://doi.org/10.1016/S1473-3099(18)30605-4
https://doi.org/10.1159/000477673
https://doi.org/10.1111/j.1464-410X.2012.11405.x
https://doi.org/10.1111/j.1464-410X.2012.11405.x
https://doi.org/10.1080/21681805.2019.1609080
https://doi.org/10.1080/21681805.2019.1609080
https://doi.org/10.1016/j.juro.2011.10.032
https://doi.org/10.1016/j.juro.2006.04.104
https://doi.org/10.1016/j.juro.2006.04.104
https://doi.org/10.1016/j.euf.2022.06.002
https://doi.org/10.1016/j.euf.2022.06.002
https://doi.org/10.3389/fonc.2021.570077
https://doi.org/10.3389/fonc.2021.570077
https://doi.org/10.1016/j.molmed.2016.09.003
https://doi.org/10.1016/j.molmed.2016.09.003
https://doi.org/10.1038/mi.2013.72

8of 8

24,

25.

26.

27.

NUMMI ET AL.

Koves B, Cai T, Veeratterapillay R, Pickard R, Seisen T, Lam TB, et al.
Benefits and harms of treatment of asymptomatic bacteriuria: a sys-
tematic review and meta-analysis by the European Association of
Urology urological infection guidelines panel. Eur Urol. 2017;72(6):
865-8. https://doi.org/10.1016/j.eururo.2017.07.014

Cai T, Mazzoli S, Mondaini N, Meacci F, Nesi G, D’Elia C, et al. The
role of asymptomatic bacteriuria in young women with recurrent
urinary tract infections: to treat or not to treat? Clin Infect Dis. 2012;
55(6):771-7. https://doi.org/10.1093/cid/cis534

Redelman-Sidi G, Glickman MS, Bochner BH. The mechanism of action
of BCG therapy for bladder cancer—a current perspective. Nat Rev
Urol. 2014;11(3):153-62. https://doi.org/10.1038/nrurol.2014.15
Herr HW. Intravesical Bacille Calmette-Guérin eradicates bacteriuria
in antibiotic-naive bladder cancer patients. Eur Urol. 2013;63(5):
832-5. https://doi.org/10.1016/j.eururo.2012.08.013

28.

Nurminen P, Ettala O, Uusitalo-Seppéld R, Hogerman M, Kaipia A,
Bostrom PJ. Clinical presentation of bacille Calmette-Guérin (BCG)
infections after BCG instillation therapy. BJU Int. 2023;131:306-12.
https://doi.org/10.1111/bju.15870

How to cite this article: Nummi A, Nurminen P, Kesti O,
Hogerman M, Ettala O, Bostrom PJ, et al. Time to abandon
routine urine analysis prior to Bacillus Calmette-Guérin
administration in asymptomatic patients. BJUI Compass. 2025;
6(12):70117. https://doi.org/10.1002/bco2.70117

85UB01 7 SUOLUWIOD aA 181D 3ol dde ay) Aq peuenob ae so ol VO 85N JO Son. 1oy Akeld1T8UIIUQ AB]IM UO (SUONIPUOO-PUB-SWS)ALIOY™AB | 1M Afe.d1jBu JUo//Sdiy) SUOIIPUOD pue swie 1 8y} 88s *[5202/2T/2T] uo AriqiTauluo A&(IM ‘mun L jo AisieAlun Aq ZTT0Z'Z090/Z00T 0T/10p/woo A& 1m Areiqijeul|uo'sfeunol-Infd//sdny wouj pepeojumod ‘2T ‘G202 ‘9258892


https://doi.org/10.1016/j.eururo.2017.07.014
https://doi.org/10.1093/cid/cis534
https://doi.org/10.1038/nrurol.2014.15
https://doi.org/10.1016/j.eururo.2012.08.013
https://doi.org/10.1111/bju.15870
https://doi.org/10.1002/bco2.70117

	Time to abandon routine urine analysis prior to Bacillus Calmette–Guérin administration in asymptomatic patients
	Abstract
	1  |  INTRODUCTION
	2  |  SUBJECTS/PATIENTS AND METHODS
	2.1  |  Data sources and patient identification
	2.2  |  Characterisation of the patients
	2.3  |  BCG administration and bacteriuria
	2.4  |  Characterisation of UTIs and BCG adverse effects
	2.5  |  Statistical analysis

	3  |  RESULTS
	4  |  DISCUSSION
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGEMENTS
	CONFLICT OF INTEREST STATEMENT
	ORCID
	REFERENCES


