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Abstract

Introduction. Bladder cancer ranks among the most prevalent malignancies worldwide, with non-muscle invasive
bladder cancer (NMIBC) constituting most cases. Intravesical Bacillus Calmette-Guérin (BCG) therapy is a cornerstone
in NMIBC management, reducing recurrence and progression rates. However, patient compliance remains a challenge
due to adverse effects, discomfort, and the demanding treatment regimen.

Objective. To evaluate the tolerability and complications associated with intravesical BCG therapy and to assess the
efficacy of strategies implemented to enhance patient compliance and mitigate dropout rates.

Materials & Methods. A retrospective analysis was conducted on 163 patients diagnosed with NMIBC who underwent
intravesical BCG therapy at our institution from August 2018 to December 2022. Data included patient demographics,
tumour stage, BCG dosage, therapy duration, and adverse effects. Compliance strategies involved dedicated outpatient
clinics, exclusive resident and nursing staff, and proactive toxicity management. Dosage modulation to 80 mg was
employed for patients unable to tolerate the standard 120 mg BCG dose.

Results. Among the cohort, 86% were male, with 63% being chronic smokers. Recurrence occurred in 16% of patients,
with 4 progressing to muscle-invasive disease (T2). BCG-related toxicity (Grade 1) was observed in 50% of patients,
with conservative management proving effective. A dose reduction to 80 mg was necessary in 17% of patients,
improving tolerance in the majority. Key compliance strategies significantly reduced dropout rates, with 80% of
patients completing the full course of therapy.

Conclusion. Strategic interventions such as dosage modulation, dedicated clinic days, and comprehensive patient
counselling markedly improved adherence to intravesical BCG therapy, reducing adverse effects and dropout rates.
These findings underscore the importance of tailored strategies to enhance compliance, ultimately improving NMIBC
management and patient outcomes.
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ONTUMU3ALMA COBTFOAEHNA PEXXUUMA N SOPEKTUBHOCTA
BHYTPUMY3bIPHOW BLX-TEPAMNUW MNP HEMbILLEYHO-
NHBA3VBHOM PAKE MOYEBOTO MYy3bIPA: AAANTNPOBAHHBIE
CTPATETVIN TEPATTUI N KNTUHWUYECKWE PE3Y/1IbTATbHI

OBMEH MPAKTUYECKM
OonbITOM

AHHOTaUMA

BBegeHme. Pak MOYEBOrO My3bIps OTHOCUTCSA K Hanbo1ee pacnpoCcTPaHEHHbBIM 3/10Ka4eCTBEHHbIM HOBOOOPa30BaHMAM
B MVpe, MPY 3TOM B0/IbLUNHCTBO C/1y4aeB NPUXOANTCA Ha HEMbILLEYHO-MHBA3MBHbIA pak ModeBoro ny3bips (HMPMI).
BHyTprny3bipHas Tepanus baumnnon Calmette-Guérin (LK) sBnsieTcs 04HNM 13 0CHOBHBLIX METOA0B iedeHns HMVIPMIT,
MOCKO/IbKY OHa CHMXKaeT YacToTy peLAMBOB M Mporpeccmio 3aboneBaHnsa. Of4HaKo CoboAeHe NaumeHTaMmm pexmmMa
JleYeHst OCTaETCsA C/IOKHOW 3agauelt n3-3a No6oUHbIX 3G deKToB, AckoMdOpTa U CI0XKHOr0 rpadrka neveHns.
Lenb uccneposaHusa. OueHNTb NepPeHOCMMOCTb 1N OCJIOXKHEHWS, CBA3aHHbIE C BHYTPUMY3bIpHON Tepanueli bLK,
a TaKkKe oLeHUTb 3PPeKTUBHOCTb CTPaTeruii, Hanpae/ieHHbIX Ha MOBbILLEHME MPUBEPXEHHOCTY MaLMEeHTOB fleye-
HUIO U CHUXXEHMEe KONMYecTBa 0TKa30B OT Hero.

MaTepuanbl n MmeToAbl. [IpoBeAEH PETPOCNEKTVBHbIM aHaNN3 AaHHbIX 163 NaLMeHToB ¢ AnarHo3om «HMUPMI»,
KOTOpble MPOXOAMAN BHYTPUMY3bIpHYHO Tepanuto LK B Halen knnHuke c aBrycta 2018 roga no gekabpb 2022 roaa.
Bblin n3yyeHbl gemorpaduyeckme gaHHble NaLMEeHTOB, CTaAns OMyxonun, fo3nposka BLK, npogomkntensHocTb
Tepanun 1 No6oYHble 3PPeKkThl. A5 NOBbILLEHNS NMPUBEPXEHHOCTM SIeYeHUo bblNV OpraHn30BaHbl chneuyanu-
31IpOBaHHble aMby/laTOPHbIE KIVHWKW, BblAeNeHbl OTAe/bHble COTPYAHUKN — Pe3nAeHT 1 MeAnepcoHar, a Takke
aKTUBHO BENOCh yrpaBaeHne TOKCUYHOCTbIO. 1151 NaLMeHTOB, KOTOPble He MO/ MepeHOCUTb CTaHAAPTHYO 03y
BLIXX (120) Mr, npymeHanacb Koppekums 403npoBKn A0 80 Mr.

PesynbTaTthbl. B viccnegyemoli rpynmne 86% cOCTaBAAAN MYXUNHbBI, 63% 13 HUX BbIAV KYPUIbLLMKAMW CO CTaXEM.
PeunanB 3a6oneBaHmsi BO3HUK Y 16% naymeHToB, y 4 13 KOTOPbIX 3ab0/1eBaH Ve NepeLLsio B MbILLEYHO-VNHBa3MBHYHO
dopmy (T2). TokcnuHocTb (I cTeneHw), cBsizaHHas ¢ BLPK, Habntoganack y 50% naumeHTOB, NPy 3TOM KOHCepBaTUB-
Hoe fleyeHne okazanock 3¢ dekTUBHbIM. CHIKeHMe 203kl 40 80 Mr noTpeboBanock 17% NaumMeHTOoB, YTO yAyyLLnI0
NepeHoCMOCTb Tepannn y 60/IbLUMHCTBA U3 HUX. KntoyeBble cTpaTerny NoBbILLEHWS NMPUBEPXKEHHOCTY JIeUeHUIo
3HAYNUTENBHO CHU3WIW AOI0 O0TKa3a OT neveHns: 80% NaLeHTOB NMPOLLN MOJHbBIV Kypc Tepanuu.

3akntoveHmne. CTpatermyeckme BMelLaTeIbCTBaA, Takme Kak KOppekuns A03MPOBKN, Cneumnman3vpoBaHHble AHN
npréma B KINHVKE N KOMIMIEKCHOe KOHCYIbTMPOBaHe NaLeHTOB, 3HAUNTENBHO YTyULLUIN COBNtoAEeHME pexmMa
BHYTPUMNY3bIpHOM Tepanuu BLK. 3To N03BOANA0 CHU3UTL HYacTOTy NO6OUHbIX 3¢ eKTOB 1 0TKa30B OT eveHus. INo-
JlyYeHHble JaHHble MOAYEPKMBAIOT BaXXHOCTb MHAMBUAYaNbHbIX CTPATErnii NoBbILLEHWS MPUBEPXKEHHOCTH, KOTOPble
B MTOre yay4yLuatoT pesynbtathl fedeHns HMUPMIT n ncxogbl AN nauyeHToB.

KnroueBble cnoBa: pak MOYeBOro ny3bips; HeEMbILLEeYHO-MHBa3MBHbINV; BLDK; nepeHocnmocTb BLK;
BHYTpMMy3blpHasa Tepanus; nob6o4Hble 3¢ deKTbl

durHaHcMpoBaHMe. VccnejoBaHve He CMOHCMPOBaNnock. brarogapHocTU. ABTOPbI UCKPEHHe 61aroAapHbl BcenHANMNCKOMY HCTUTYTY MeAVLIVIH-
CKMX HayK (PULLVIKeL) 38 MOMOLLb B NPOBEAEHNN UCCNeA0BaHNA U paspeLleHne Ha ero nybavkaunio. KoHGAUKT nHTepecos. ABTOPLI 3a8B/IAIOT
06 OTCYTCTBUM KOHPNMKTA UHTEpecoB. ITUYecKoe 3asaBieHune. VccnegoBaHrie NPOBOANIOCL B COOTBETCTBUM C NPeANUCcaHNaMN XeNbCUHKCKON
Aeknapauum (nepecmotpeHo B PopTanese, bpasnaus, oktabpe 2013 roaa). 3Tuyeckoe ogo6peHme. ViccnegoBaHue og06peHo KommteTom no atu-
Ke BcemHAMMCKOro NHCTUTYTa MeANLMHCKNX HayK (Puwwvkeld) (MpoTtokon Ne AIIMS/IEC/21/545 oT 22 okTabpsa 2021 roaa). MHpopMuposaHHoe co-
rnacue. Bce naymeHTbl nognucany UHGOPMMpPOBaHHOE cornacre Ha yyacTue B uccnefoBaHumv 1 06paboTky NepcoHanbHbIX AaHHbIX.
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A. MutTan — 0630p IMTepaTypbl, NOArOTOBKa PyKONucy, nporpammHoe obecnedeHue; B.K. MaHBap — c60p AaHHbIX, aHaNN3 JaHHbIX, CTaTUCTUYeC-
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Introduction
Bladder cancer ranks as the seventh most

Bacillus Calmette-Guérin (BCG) therapy is a cor-
nerstone of NMIBC management, significantly

prevalent malignancy among males and the
eleventh overall globally. Approximately 70%
of these cases present as non-muscle invasive
bladder cancer (NMIBC), with the majority at
stage Ta (confined to the mucosa), 20% at stage
T1 (limited to the submucosa), and 10% clas-
sified as carcinoma in situ (CIS). Recurrence
afflicts 50% to 70% of low-grade Ta lesions,
with 5% progressing to more invasive stages.
In high-grade T1 lesions, the recurrence rate
exceeds 80% within three years, with progres-
sion occurring in 50% of cases [1]. Intravesical
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curtailing both recurrence and progression
rates. However, its efficacy in practice is criti-
cally dependent on patient compliance with
the demanding treatment regimen and the
tolerance of its adverse effects. Dropout rates
in BCG therapy vary widely, typically ranging
from 10% to 30%, largely due to adverse ef-
fects, patient discomfort in busy outpatient
settings, and the stringent treatment sched-
ule [2]. Addressing these compliance issues at
a foundational level is imperative. This study
undertook a retrospective observational ap-
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proach at a single institution to scrutinise the
tolerability and complications associated with
intravesical BCG therapy, while concurrently
evaluating the efficacy of targeted strategies
aimed at optimising patient adherence.
Objective. This study aimed to evaluate the
tolerability and complications associated with
intravesical BCG therapy and to assess the effi-
cacy of strategies implemented to enhance pa-
tient compliance and mitigate dropout rates.

Materials & methods

It was a retrospective cohort study. Informed
consent was meticulously obtained from all
participants enrolled in this study, with ethical
approval secured from the Institutional Ethics
Committee (IEC) before its initiation (AIIMS/
IEC/21/545, date of approval 22/10/2021). The
inclusion criteria were all the NMIBC patients
who were planned for intravesical BCG therapy.
The NMIBC patients with variant histology, endo-
scopically unmanageable cases or those not giv-
ing consent for the intravesical therapy were ex-
cluded from the study. The medical records of all
patients diagnosed with NMIBC who underwent
intravesical BCG therapy at our institution from
August 2018 to December 2022 were retrospec-
tively aggregated and meticulously scrutinised.
Patients included in the study received 6 weekly
doses of intravesical BCG followed by 12 monthly
doses. This BCG regimen was supplemented
with a 3 monthly check cystoscopy with urine
cytology to assess for any recurrence through-
out treatment. The Danish 1331 strain-derived
BCG vaccine was used. Data extraction encom-
passed variables such as age, sex, tumour stage,
histopathological findings, urinalysis (routine,
microscopy, culture, and sensitivity), intravesical
BCG dosage, and the duration of both induction
and maintenance BCG therapy. Figure 1 pres-
ents the study algorithm. Special attention was
given to the assessment of BCG-related adverse
effects and the strategies implemented to miti-
gate dropout rates and enhance patient adher-
ence. Compliance-enhancing measures included
the establishment of dedicated outpatient clinic
days, the assignment of exclusive resident and
nursing staff, meticulous maintenance of BCG
registers, and proactive management of BCG
toxicity and intolerance.

Statistics. Data analysis was done using
IBM SPSS Statistics ver. 28.0 («SPSS: An IBM
Company», IBM SPSS Corp., Armonk, NY, USA).
Data are presented as absolute (n) and relative
values — percentage and frequency (%).
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EXCHANGE OF PRACTICAL
EXPERIENCE

Patients with bladder mass who underwent
TURBT from August 2018 to December 2022

v

165 NMIBC patients were eligible for
intravesical BCG therapy

2 patients didn’t
follow up after
surgery

N=163 NMIBC patients received
intravesical BCG therapy in total

Data related to the efficacy of
intravesical therapy, patients’
compliance, toxicity and
complications of the treatment
were all meticulously analysed and
results were compiled

Figure 1. Study algorithm

Results

Among the 163 patients who received in-
travesical BCG therapy during the study pe-
riod, a substantial majority of 86% (148) were
male, while 14% (23) were female. The mean
age of the patients was 54 + 17 years. Comor-
bidities were prevalent, with hypertension in
26%, diabetes mellitus in 13%, and chronic
kidney disease in 5% of the cohort. Addition-
ally, 104 patients (63%) were chronic smokers,
with a significant gender disparity (101 males
and 3 females). Histopathological examina-
tion revealed that 50 patients (30%) had T1
low-grade carcinoma, 109 patients (67%) had
T1 high-grade carcinoma, and 4 patients (3%)
had Ta low-grade disease. Figure 2 presents
the proportion of patients with TTHG, T1LG
and Ta LG tumours.

Of the cohort, 131 patients completed the
induction and maintenance courses success-
fully. The remaining 32 patients experienced
recurrence, exhibited BCG intolerance, de-
faulted, or otherwise discontinued therapy.
Specifically, 29 patients (17%) could not toler-
ate the 120 mg dose, necessitating a reduction
to 80 mg. Post dose reduction, 26 of these 29
patients could complete their BCG therapy at
the lower dose, while intravesical BCG was
discontinued in 3 patients due to intolerance
even at the 80 mg dosage.

Two patients discontinued intravesical BCG
therapy, one during the induction phase and
another during the mid-maintenance phase,
due to unforeseen familial tragedies and relo-
cation, respectively.
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N=163
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sTIHG =T1LG =TaLG

Figure 2. The proportion of patients with TTHG,
T1LG and TaLG tumours

A total of 82 patients (50%) experienced
Grade 1 BCG toxicity, which was managed
conservatively with antibiotics, anticholiner-
gic medications, and Pyridium. Five patients
(3%) encountered Grade 2 BCG toxicity, and
three patients (1%) experienced Grade 3 BCG

% " 50%

toxicity, necessitating the initiation of anti-
tubercular treatment. Figure 3 presents the
data on BCG toxicity.

Regarding symptomatic adverse events,
82 patients (50%) reported irritative lower uri-
nary tract symptoms (LUTS), 49 patients (30%)
had urinary tract infections (UTIs), 44 patients
(27%) experienced fever, and 48 patients (28%)
had hematuria. Additionally, bladder contrac-
ture was observed in 3 patients, and epididy-
mitis was noted in 1 patient. It was found that
the incidence of LUTS and hematuria was sig-
nificantly lower in patients receiving the 80
mg dosage compared to the 120 mg dosage;
however, there was no significant difference
in the occurrence of UTIs and fever between
the two dosage groups. Figure 4 presents the
data on BCG complications.

Recurrence was observed in 26 patients
(16%). Among these, 4 patients (15%) pro-
gressed from T1 high grade (T1HG) to T2, 9 re-
mained T1HG, 9 remained T1 low grade (T1LG),
and 4 remained Ta low grade (TaLG).

The analysis also revealed that several strin-
gent strategic measures were implemented to
mitigate dropout rates and enhance patient
adherence:

+ Dedicated Outpatient Clinic Days: Spe-
cific outpatient days were designated exclu-
sively for BCG therapy to facilitate patient
convenience. Two personnel were assigned
to ensure meticulous follow-up of patients

80
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Z
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Z
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=
é 30
20
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Figure 3. BCG toxicity grades
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Figure 4. BCG-related dosage-depending complications

scheduled on these days. These personnel,
knowledgeable residents familiar with the lo-
cal area, maintained contacts for economically
viable accommodations, particularly aiding
patients referred from other regions.

* Exclusive Resident and Nursing Staff:
A dedicated resident and nursing personnel
were assigned specifically for BCG therapy,
maintaining direct communication with the
follow-up personnel. Their responsibilities in-
cluded conducting pre-therapy counselling
sessions in a supportive environment, eluci-
dating the benefits and potential adverse ef-
fects of the therapy, and emphasising the criti-
cal importance of timely follow-ups. Patients
received an easily comprehensible treatment
schedule and a 24/7 emergency contact num-
ber for any queries or emergencies.

« Meticulous Maintenance of BCG Regis-
ters: Comprehensive BCG registers, encom-
passing all pertinent patient details, were me-
ticulously maintained in an Excel database,
with regular trimonthly audits to ensure data
accuracy and integrity. The follow-up person-
nel collaboratively conducted these audits to
guarantee thorough cross-verification. They
were conducted via internal monitoring.

* Proactive Management of BCG Toxicity
and Intolerance: Routine follow-up calls were
made to all patients on the evening of their
therapy day, ensuring prompt and diligent
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management of any emergent complications.
A trial of a modified dosage of BCG to 80 mg
was given to those who couldn't tolerate 120
mg doses before labelling them as BCG intoler-
ant. All post-therapy complications and their
subsequent management were systematically
documented and graded according to the es-
tablished BCG toxicity criteria. Additionally, the
number of patients who discontinued therapy
and the underlying reasons for their dropout
were meticulously assessed.

Discussion

The current study delves into the intrica-
cies of enhancing compliance with intravesi-
cal Bacillus Calmette-Guérin (BCG) therapy
for NMIBC, underscoring the pivotal role of
patient adherence in translating clinical effi-
cacy into tangible therapeutic outcomes. This
analysis aligns with the global epidemiological
data delineated by Ferlay et al. (2012), which
underscores the high incidence and recur-
rence rates associated with NMIBC, neces-
sitating stringent compliance with therapeu-
tic protocols [1]. The demographic profile of
the cohort, predominantly male and chronic
smokers, mirrors established epidemiological
trends, thereby underscoring the exigency for
gender-specific and lifestyle-adjusted compli-
ance strategies. The notable prevalence of
comorbidities such as hypertension, diabetes
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mellitus, and chronic kidney disease further
accentuates the multifaceted clinical milieu
that complicates NMIBC management.

BCG intolerance (as per the European As-
sociation of Urology) is defined as disease re-
currence after less than adequate BCG therapy
or symptomatic intolerance that mandates
discontinuation of BCG therapy [3, 4]. A salient
finding of this investigation is the profound
impact of dosage modulation on patient toler-
ance and adherence. The necessity to reduce
the BCG dosage from 120 mg to 80 mg in 17%
of patients, with subsequent successful com-
pletion of therapy in the majority, underscores
the imperative for individualised treatment
regimens. This is consonant with the existing
literature advocating for dose adjustments
to mitigate adverse effects while preserving
therapeutic efficacy [5].

Toxicity from intravesical Bacillus Calmette-
Guérin (BCG) therapy is classified into three
grades based on severity. Mild toxicity
(Grade 1) includes localised bladder irritation,
mild dysuria, or increased urinary frequency;
these symptoms are self-limiting and typically
managed with supportive care such as an-
algesics or antispasmodics without altering
therapy. Moderate toxicity (Grade 2) involves
more pronounced cystitis symptoms like he-
maturia, moderate pelvic pain, or mild fever (<
38.5 °C). Management may include temporary
cessation of BCG, dose adjustment, and symp-
tomatic treatment such as anti-inflammatory
drugs or antibiotics for secondary infections.
Severe toxicity (Grade 3) presents with sys-
temic complications like high fever (> 38.5 °C),
chills, severe cystitis potentially causing blad-
der contracture or rare life-threatening condi-
tions such as BCG sepsis or granulomatous
prostatitis. These cases necessitate immediate
cessation of therapy, systemic antitubercu-
lous treatment, and potentially hospitalisa-
tion [6, 7]. This classification aids in tailoring
appropriate interventions for patient safety
and therapeutic efficacy. The incidence of BCG-
related toxicity, predominantly Grade 1 (50%),
necessitates robust management protocols
to preempt and address adverse events. Con-
servative management with antibiotics, anti-
cholinergics, and Pyridium proved efficacious
for Grade 1 toxicities, while more severe cases
required anti-tubercular treatment, underscor-
ing the critical need for vigilant monitoring
and prompt intervention [8]. The correlation
between reduced dosage and lower incidence
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of irritative lower urinary tract symptoms
(LUTS) and hematuria further substantiates
the benefits of dose adjustment.

The strategic measures implemented in
this study significantly mitigated dropout
rates, underscoring the efficacy of targeted in-
terventions. Dedicated outpatient clinic days,
exclusive resident and nursing staff, meticu-
lous maintenance of BCG registers, and pro-
active management of toxicity collectively fos-
tered an environment conducive to adherence.
Pre-therapy counselling sessions elucidating
the benefits and potential adverse effects of
BCG therapy were instrumental in enhancing
patient understanding and commitment.

Recurrence was observed in 16% of pa-
tients, with a subset progressing to T2, reaf-
firming the enduring challenges in NMIBC
management. This recurrence rate is consis-
tent with the findings of Ferlay et al. (2012)
and underscores the necessity for continuous
surveillance and individualised therapeutic
strategies to effectively manage recurrences
and prevent progression [1].

In summation, this study corroborates the
paramount importance of strategic compli-
ance enhancement measures in optimising
the therapeutic outcomes of intravesical BCG
therapy. The correlation with referenced lit-
erature substantiates our findings and un-
derscores the exigency for further research
to refine these strategies and explore novel
interventions aimed at ameliorating patient
adherence and mitigating adverse effects.
These strategic measures not only enhance
compliance but also foster an environment
conducive to achieving optimal patient out-
comes in the management of NMIBC.

Limitations. This study has several limita-
tions that must be considered. Being retro-
spective, it relies on existing records, poten-
tially introducing selection bias and limiting
generalisability due to the lack of randomi-
sation. Conducted at a single centre, it may
not reflect practices at other institutions. The
short follow-up period only captures the im-
mediate effects of BCG therapy, not long-term
outcomes. The absence of a control group
hampers comparison with alternative treat-
ments, and variability in adverse event report-
ing could affect accuracy. Additionally, con-
founding factors such as comorbidities and
inconsistent dose adjustments may influence
results, while patient compliance monitoring
lacked objective measurement.
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Conclusion

This study highlights critical insights into
the tolerability, efficacy, and compliance strat-
egies for intravesical Bacillus Calmette-Guérin
(BCG) therapy in managing non-muscle inva-
sive bladder cancer (NMIBC). The key conclu-
sions are:

* Patient-Centric Dosage Modulation: Re-
ducing the BCG dose from 120 mg to 80 mg
significantly improved tolerability and enabled
therapy completion in the majority of patients,
underscoring the importance of individualised
treatment regimens.

« Impact of Strategic Compliance Measures:
Implementing dedicated outpatient clinics,
exclusive staff for BCG therapy, and proactive
management of adverse events markedly re-
duced dropout rates and enhanced patient
adherence, fostering optimal therapeutic out-
comes.

* BCG Toxicity Management: Grade 1 toxic-
ity was prevalent but manageable with conser-

EXCHANGE OF PRACTICAL
EXPERIENCE

vative measures. More severe toxicities neces-
sitated dose adjustments or antitubercular
treatment, reinforcing the need for vigilant
monitoring and tailored interventions.

* Recurrence and Progression: Recurrence
was observed in 16% of patients, with a sub-
set progressing to T2, underscoring the chal-
lenges in NMIBC management and the neces-
sity for continuous surveillance & long-term
follow-up.

Scope for Future Research. While the study
underscores the efficacy of targeted interven-
tions, limitations such as the retrospective
design, single-centre data, and short follow-up
period call for prospective, multicentre studies
to validate these findings and explore inno-
vative compliance-enhancement strategies.
These findings emphasise the importance
of integrated patient-centred approaches in
optimising the outcomes of intravesical BCG
therapy, paving the way for improved manage-
ment of NMIBC.
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