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Purpose: Non-muscle invasive bladder cancer (NMIBC) is a malignancy restricted to the
inner lining of the bladder. Intravesical Bacillus Calmette-Guerin (BCG) following transur-
ethral resection of the bladder tumor is the mainstay first-line treatment for high-risk NMIBC
patients. Two systematic literature reviews (SLRs) were conducted to further assess the
current evidence on BCG use in NMIBC and the humanistic and economic burden of
disease.

Methods: Using the Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines, Embase®™ and MEDLINE® were searched using the Ovid platform to
identify interventional or real-world evidence studies on the health-related quality of life
(HRQoL) and economic burden in NMIBC. Limited evidence was found from initial
economic SLR searches in NMIBC, so additional targeted searches for bladder cancer
were conducted to expand findings.

Results: Fifty-nine publications were included in the HRQoL SLR, of which 23 reported
HRQoL and symptoms in NMIBC. At diagnosis, HRQoL was comparable with population
norms but worsened considerably 2 years following diagnosis. Maintenance therapy with
intravesical BCG was associated with reduced HRQoL, and treatment-related adverse events
(AEs) resembled typical NMIBC symptoms. Twenty-two studies reported decreasing BCG
compliance over time. Common AEs with BCG were frequent urination, lower urinary tract
symptoms, pain, and hematuria. Forty-two publications were included in the economic SLR,
of which nine assessed healthcare costs and resource use in NMIBC or bladder cancer. High-
risk disease and high-intensity treatment were associated with increased healthcare costs.
Conclusion: NMIBC has a considerable symptomatic, HRQoL, and economic burden.
Symptoms persisted and HRQoL worsened despite intravesical BCG treatment. NMIBC is
a costly disease, with higher healthcare costs associated with increased risk of disease
progression and recurrence. There is a high unmet need for safe and effective treatments
that reduce the risk of disease progression and recurrence, provide symptomatic relief, and
improve HRQoL for patients.
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Introduction

Bladder cancer is the tenth most common cancer globally with over 500,000 new
cases reported in 2018." In the US, it is the sixth most common type of cancer
overall, and the fourth most common cancer in men in 2020.%> It is estimated to
account for 4.5% of all new cancer diagnoses, with 81,400 new cases estimated for
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2020 in the US alone. Bladder cancer is four times more
common in men than in women, and the majority of cases
are seen in persons aged over 55 years.>”

There are four main types of bladder cancer and five
stages of disease, based on the degree of muscle
involvement.*” Urothelial carcinoma (transitional cell car-
cinoma) is the most common type of bladder cancer,
reported in up to 95% of cases. Squamous cell carcinoma,
adenocarcinoma, and small cell carcinoma each account
for <5% of cases.* The majority of new diagnoses of
bladder cancer (75% to 80%) are non-muscle invasive
bladder cancer (NMIBC), also termed superficial bladder
cancer. In NMIBC, the tumor is localized to the inner
lining of the bladder and does not involve the deeper
muscle layers.®’

Transurethral resection of bladder tumor (TURBT),
followed by induction treatment with intravesical che-
motherapy (ie, mitomycin C) or Bacillus Calmette-
Guerin [BCG] is the first-line treatment recommended
for NMIBC.” With intravesical therapy, liquid drugs are
administered into the bladder through the urethra using
a soft catheter. The goal of treatment is to prevent or
delay disease recurrence and progression to advanced
disease.” Patients can receive adjuvant induction intrave-
sical BCG therapy for 6 weeks, followed by maintenance
treatment for 1-year for those at an intermediate risk of
progression or recurrence, increasing to 3 years in high-
risk patients.’

A patient reported outcome (PRO) is defined by the
Food and Drug Administration (FDA) as any report of the
status of a patient’s health condition that comes directly
from the patient, without interpretation of the patient’s
response by a clinician or anyone else.® PROs can reflect
various outcomes, including health-related quality of life
(HRQoL), and can be a measure of symptom severity,
disease state, or change in a previous measure. With
HRQoL, the FDA defines
a multidomain concept that represents the patient’s general

regards to this as
perception of the effect of illness and treatment on physi-
cal, psychological, and social aspects of life.® More gen-
erally, HRQoL measures how a patient feels or functions
in response to treatment and its impact on their health.
While maintenance treatment with intravesical BCG in
NMIBC has shown to be effective in delaying disease pro-
gression and recurrence, due to the invasiveness of the pro-
cedure and the repeated administration involved with
maintenance therapy, it is a burdensome treatment regimen
associated with considerable local and systemic side effects

such as pain, fatigue, cystitis, frequency, hematuria, fever,
and general malaise.”'' NMIBC is associated with a high
symptom burden and given the adverse effects of intravesical
BCQG, there are issues concerning patient-reported HRQoL
and treatment tolerability for patients receiving BCG. In
addition, NMIBC is associated with high costs and resource
use.'*!? The risk of tumor recurrence and disease progres-
sion necessitates long-term surveillance and repeated therapy
in patients, adding to both the humanistic and economic
burden of treatment.”'*"3

A systematic literature review (SLR) was conducted to
gain a comprehensive and up-to-date understanding of the
clinical and HRQoL burden of NMIBC and BCG therapy.
Key PROs of interest included the symptom burden of
NMIBC, change in scores on disease-specific and generic
PRO scales during intravesical BCG, side effects associated
with therapy, and treatment compliance. During this SLR,
a gap in the evidence landscape was found for the economic
burden of disease and therapy. Searches were subsequently
expanded to identify economic literature on the cost burden,
healthcare resource use, cost-effectiveness, and budget
impact of NMIBC and associated therapies. To our knowl-
edge, a systematic review that provides a comprehensive
overview of HRQoL in NMIBC, as well as the cost of discase
and treatment, has not been previously conducted. The aim of
this review is to present the findings on the key factors
contributing to the HRQoL of patients with NMIBC, with
a focus on intravesical BCG therapy, as well as to discuss the
economic burden.

Methods

An SLR was conducted to assess the HRQoL and clinical
burden of NMIBC (HRQoL SLR), which was expanded to
conduct searches on the economic burden of bladder can-
cer and NMIBC (herein referred to as the economic SLR).
Searches were conducted in accordance with the Preferred
Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines. The scope of the SLRs
were defined in terms of PICOS criteria (Population,
Intervention, Comparators, Outcomes and Study Design)
and followed the principles outlined in the Cochrane
Handbook for Systematic Reviews of Interventions,
(CRD)’s
Guidance for Undertaking Reviews in Health Care, and

Centre for Reviews and Dissemination

Methods for the Development of National Institute for
Health and Care Excellence (NICE) Public Health

: 14-1
Guidance.'*1°
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The key biomedical literature databases (Medical
Literature Analysis and Retrieval System Online
[MEDLINE®], and Excerpta Medica Database [Embase™])
were searched via the Ovid platform in both the HRQoL and
economic SLRs. The bibliographies of relevant meta-
analyses and systematic reviews were searched to retrieve
any additional literature that may have been missed from the
Ovid search, and ClinicalTrials.gov was searched for addi-
tional information (see the Supplementary Materials for

search strategies). The Econlit database was also searched
for the economic SLR.

Searches for the HRQoL SLR were conducted between
January 2009 to May 2019 and between January 2009 to
June 2019 for the economic SLR. The scope of the
searches were defined in terms of the PICOS Statement.
In both SLRs, the target patient population was adult
patients with NMIBC, early stage bladder cancer, or
stage 0 or 1 bladder cancer. Interventions included any
treatment including surgery (ie, TURBT, cystectomy, blad-
der removal) and intravesical treatment; only English-
language studies were included. During initial searches
for the economic SLR, limited economic evidence was
found specific to NMIBC. As such, additional targeted
searches were conducted using various cost terms to
expand findings to include patients with bladder cancer,
particularly as some papers reported NMIBC as a cost
component of bladder cancer.

Studies considered in the HRQoL SLR included inter-
ventional studies (eg, randomized controlled trials [RCTs]
and single-arm studies) and real-world evidence (RWE)
from prospective and retrospective studies. Outcome mea-
sures included were symptoms, any HRQoL outcome, and
BCG safety and compliance. Studies considered in the
SLR
(CEAs), cost-utility analyses (CUAs), cost-minimization

economic included cost-effectiveness analyses
analyses (CMAs), budget impact studies, and observa-
tional cost studies. Outcome measures were healthcare
resource use (HCRU), costs, cost-effectiveness, and bud-
get impact (see Supplementary Table 1 for the inclusion
by PICOS

Supplementary Tables 2 and 3 for the full inclusion and

and exclusion criteria statement and

exclusion criteria for both SLRs). The methodological
approach for both SLRs followed three steps:

Step 1: titles and abstracts of publications identified in
Ovid searches were first independently assessed by two
reviewers against the pre-defined inclusion and exclusion
criteria. Any discrepancies between the reviewers were
reconciled by a third reviewer.

Step 2: studies selected for inclusion during the title/
abstract review were then assessed based on their full-text
publication.

Step 3: studies selected for inclusion following full-text
review were retained for data extraction. Excluded pub-
lications were recorded with a justification in the table
format as per the NICE Decision Support Unit (DSU)
guidance.

Data from the studies identified in the HRQoL SLR
were extracted and summarized using frequency statistics
where possible. For all studies reporting HRQoL scores at
a particular time point for the same PRO measure (ie, at
baseline, end of induction, or maintenance), data were
extracted by domain and timepoint and the weighted aver-
age calculated to derive a summary statistic. Due to the
small number of studies that reported this information for
each measure, other selection criteria, such as study design
similarity, were not applied when selecting studies to
calculate scores. Using this approach, weighted average
scores were calculated for the European Organization for
the Research and Treatment of Cancer Quality of Life
Questionnaire Core 30 (EORTC QLQ-C30), EORTC
QLQ Superficial Bladder Cancer 24 (QLQ-NMIBC24,
also referred to as QLQ-BLS24), and the Short Form 36
(SF-36). Results presented for the economic SLR focus on
cost studies and are discussed qualitatively.

Results

Patient-Reported Outcomes

A total of 1361 publications were identified from searches
for the HRQoL SLR. Of these, 834 were selected for title/
abstract review, and 59 were included for data extraction
(Figure 1A).

Symptom Burden Prior to Treatment
Seven of the 59 studies identified in the HRQoL SLR
reported the symptoms experienced by patients with

NMIBC prior to receiving any treatment.'’ > Three were

. . 192122
retrospective database studies,'”"

surveys,'”>

two were patient
one was a prospective observational study,'®
and one was an RCT.?°

The most frequently reported symptoms across the
seven studies were hematuria, dysuria, frequent urination,
and urgency (Table 1).'7'%202% Among patients with
high-risk NMIBC disease, the overall symptom burden
prior to treatment was worse for younger patients aged
<65 years than those >65 years, and worse for women than
men.'®

ClinicoEconomics and Outcomes Research 2020:12

submit your manuscript

695

Dove


https://www.dovepress.com/get_supplementary_file.php?f=274951.docx
https://www.dovepress.com/get_supplementary_file.php?f=274951.docx
https://www.dovepress.com/get_supplementary_file.php?f=274951.docx
https://www.dovepress.com/get_supplementary_file.php?f=274951.docx
http://www.dovepress.com
http://www.dovepress.com

Lee et al

Dove

A HRQoL PRISMA

1361 records identified
through Ovid search

527 records excluded:

Not english 52
Not human 179
Prior to 2009 29
Duplicates 267

834 Records selected

for Abstract Review 712 records excluded:3

][ Screening ][ Identification ]

Population

Intervention 84

Outcomes 429

Study design 144
122 records selected Duplicate 22

for full text review

E 63 records excluded:
o .
= Populathn
w Intervention 9
Outcomes 43
Study design 7
Duplicate 1
)
—
o
S
3 59 records selected for data
< extraction
)

Figure | PRISMA flow diagrams for the HRQoL and economic SLRs (A and B).

B Economic PRISMA*

606 records identified
through Ovid search

234 records excluded:

Not human 72
Not english 30
Prior to 2009 24
Duplicates 108

372 records selected

) 328 records excluded:
for abstract review

][ Screening ][ Identification ]

Population 19
Intervention 3
Outcomes 203
Study design 84
Duplicate 19

44 records selected
for full text review

13 records excluded:
Population
Intervention
Outcomes
Study design
Duplicate

Eligibility

~AOOOCO

[

)

6 records from bibliography search

37 records selected for data
extraction

Included

[

Notes: *A further five economic studies were identified through additional targeted searches to expand the population to include those with bladder cancer, resulting in a

total of 42 economic studies selected for data extraction.

Abbreviations: HRQoL, health-related quality of life; PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-Analyses; SLR, systematic literature review.

HRQoL Over the Course of NMIBC
Twenty-three studies reported HRQoL outcomes or symp-
toms experienced by patients with NMIBC.%!823-25-44
These were in addition to the studies reporting on symp-
toms prior to treatment. Seven studies were RCTs, nine
were prospective observational studies, four were patient
surveys, and three were retrospective database studies
(Figure 2). Among these studies, the EORTC QLQ-C30
scale designed for cancer patients, the tumor-specific
EORTC QLQ-NMIBC24 scale, and the generic SF-36
scale were the most common PRO measures used.

Three studies by Gontero et al, 2013, Siracusano et al,
2018, and Park et al, 2018 reported disease-specific HRQoL in

Table | Symptoms of NMIBC Prior to Treatment

Symptoms (Number Of
Studies)

Frequency Range Reported
Across Studies

32% to 100%
45% to 83%
20% to 83%
20% to 83%
20% to 58%
20% to 23%
1% to 15%

Hematuria (n=6)
Dysuria (n=2)

Frequent urination (n=4)
Urgency (n=4)

Nocturia (n=2)

Voiding syndrome (n=2)

Burning sensation (n=2)

Note: Data from these studies.'”'#2%2* Symptoms are listed in order of frequency.
Abbreviation: NMIBC, non-muscle invasive bladder cancer.

patients newly diagnosed with NMIBC prior to receiving
treatment (T0) using the tumor-specific EORTC QLQ-
NMIBC24 scale.’*>** The study by Gontero et al was
a Phase 2 RCT of intravesical gemcitabine versus BCG in
120 BCG-naive patients with intermediate-risk NMIBC. The
study by Siracusano et al was a prospective observational
study of intravesical BCG or mitomycin C in 103 intermedi-
ate- to high-risk treatment-naive NMIBC patients, and the
study by Park et al, was a prospective observational study of
249 NMIBC patients pre- and post-TURBT.”*>* Across the
studies, EORTC QLQ-NMIBC24 scores were low across
problem and symptom domains at diagnosis, indicating low
levels of HRQoL impairment (Table 2).”*>** In particular,
patients experienced low levels of urinary symptoms, abdom-
inal bloating and flatulence, and vaginal problems, whereas
worry about future disease was considered the greatest issue,
with higher scores reported (ie, worse outcome) compared
with other symptom/problem domains (Table 2).°*°*
However, relatively low scores were reported for sexual func-
tion indicating low to moderate function for this domain
(score <50 out of 100, with higher scores reflecting better
function).

Low levels of HRQoL impairment, particularly for the
physical and social function domains (score >90), were also
reported in NMIBC patients at diagnosis on the EORTC
QLQ-C30 scale by Gontero et al, 2013, Siracusano et al,
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23 studies reporting HRQoL or symptoms among
NMIBC patients

7RCTs: 9 Prospective observational
+ 5with BCG studies:
+ 1 with mitomycin C vs + 4 with BCG
surgery + 1 with pirarubicin
+ 1 with solifenacin vs . 3with
placebo with surgery
+ 1 with general therapy for

bladder cancer

Figure 2 HRQolL studies by NMIBC treatment and study type.
Note: Data from these studies.”'8232544

4 Patient survey studies:
+ 1 with BCG
+ 1 with surgery

3 Retrospective studies:

+ 3 with general therapy for
bladder cancer

+ 2 with general therapy for
bladder cancer

Abbreviations: BCG, Bacillus Calmette-Guerin; HRQoL, health-related quality of life; NMIBC, non-muscle invasive bladder cancer; RCT, randomized controlled trial; SLR,

systematic literature review.

2018, and in a Chinese prospective observational study by
Wei et al, 2014 (Table 3).%2%3 Using this generic HRQoL
questionnaire used only for cancer patients, low levels of
symptoms were seen across all symptom and problem
domains at diagnosis (score <50, with lower score indicating
fewer symptoms); overall, EORTC QLQ-C30 scores were
similar to the general population.”*>*>-*° Likewise, two other
studies also reported similar HRQoL scores between
NMIBC patients at diagnosis and the general population on
the SF-36 scale, which is a generic measure of HRQoL (see

Supplementary Table 4).****

While HRQoL scores were similar to the general popu-
lation at diagnosis prior to treatment, SF-36 scores from two

Table 2 EORTC QLQ-NMIBC24 Scores Prior to Treatment

studies by Brisbane et al, 2019 and Smith et al, 2018, which
assessed HRQoL in NMIBC patients using the US
linked to the
Surveillance Epidemiology and End Results (SEER-
MHOS) database, showed from baseline after 2 years fol-
lowing diagnosis.***** In both studies, SF-36 scores in

Medicare Health Outcomes Survey

NMIBC patients were propensity matched to the general
population and showed a considerably greater deterioration
in HRQoL across all SF-36 domains at 2 years following
diagnosis.**** A clinically meaningful decline (>5 points;

. L \44.45
ie, worsening) "

was seen for the role physical domain. In
the study by Smith et al, recent depression was a significant

predictor for decrements in Mental Component Score

Domain Gontero 2013 Siracusano 2018 Park 2018
(N=118) (N=103) (N=249)
Urinary symptom?® 1.1 14.6 24.9
Problem about cystoscopy exam?® NR 21.4 NR
Intravesical treatment problem® 12.1 NR 18.9
Future perspective/worry about future disease® 48.4 393 40.1
Abdominal bloating and flatulence® 9.6 10.0 13.6
Erection problem (male)® NR 24.3 374
Vaginal problem (female)® NR 77 26.3
Feeling uneasy about sexual intercourse® NR 21.1 17.6
Sexual functioning® 17.3 233 23.0

Notes: Data from these studies.”?>>3 *Scores range from 0 to 100 with higher scores indicating worse symptoms or problems. ®Scores range from 0 to 100 with higher

scores indicating better level of function.

Abbreviations: EORTC QLQ-NMIBC24, European Organization for the Research and Treatment of Cancer Quality of Life Questionnaire non-muscle invasive bladder

cancer 24; NR, not reported.
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Table 3 EORTC QLQ-C30 Scores Prior to Treatment

Domain NMIBC Patients General Population
Gontero 2013 (N=118) | Siracusano 2018 (N=103) | Wei 2014 (N=106) | Singer et al, 2013 (N=2,037)

GHS* 79.1 732 83.3 70.8

Physical functioning® 91.9 90.2 94.3 90.1

Role functioning® 92.1 95.1 95.9 88.0

Emotional functioning® | 82.9 79.0 98.7 787

Cognitive functioning® | 89.0 94.3 85.4 91.2

Social functioning® 92.9 94.2 100.0 9I.1

Fatigue® 9.2 16.0 44 17.0

Nausea and vomiting® | 3.1 0.8 0.0 2.8

Pain® 82 17.5 33 153

Dyspnea® 10.7 74 6.3 8.1

Insomnia® 10.7 133 1.9 16.4

Appetite loss® 34 3.9 0.9 53

Constipation® 9.0 9.4 0.9 36

Diarrhea”® 4.5 29 0.0 2.9

Financial difficulties® 1.7 2.3 0.9 59

Notes: Data from these studies.”**3>3? *Scores range from 0 to 100 with higher scores indicating better level of function for functional domains. ®Scores range from 0 to
100 with higher scores indicating worse symptomology for symptom or problem domains.
Abbreviations: EORTC QLQ-C30, European Organization for the Research and Treatment of Cancer Quality of Life Questionnaire-Core 30; GHS, global health status;

NMIBC, non-muscle invasive bladder cancer.

(MCS) and Physical Component Score (PCS) scores
(p<0.01 for both). Brisbane et al, stratified results by disease
risk and found significantly greater decline in PCS scores in
high-risk NMIBC patients than the general population (—3.4
vs —1.4; p=0.01), which was not seen for non-high-risk
patients.*> Of note, Brisbane et al, excluded patients with
prior cystectomy, whereas Smith et al, did not. SF-36 scores
in NMIBC patients compared with the general population
are presented in Figure 3.

HRQoL Decline with BCG Intravesical Therapy

HRQoL outcomes using the EORTC QLQ-C30 scale at
diagnosis (ie, baseline), during BCG induction, and during
maintenance therapy were assessed by Gontero et al, and
Siracusano et al, and during the induction and maintenance
periods only in an open-label RCT of 84 BCG-naive high-
risk patients by Koga et al, 2010.”2>%7 Additional contribu-
tions to the baseline (T0) dataset were provided by Wei et al,
2014.%° A general worsening in the function domains and
symptom scores of the EORTC QLQ-C30 was seen during
the induction phase of treatment (T1). While a small
improvement was seen during the maintenance phase (T1
to T2), EORTC QLQ-C30 scores did not return to baseline
(TO) values (Figure 4).”2%*7> Notably, the largest decline
(ie, worsening) in function domain scores from baseline
during the maintenance phase (TO to T2) were seen for
emotional (—5.2), followed by physical (—4.8), and social

functioning (—4.0). For symptom domain scores, the largest
increase (ie, worsening) was seen for fatigue (6.6), followed
by insomnia (5.9), and nausea/vomiting (5.7).

EORTC QLQ-NMIBC24 scores at diagnosis, and dur-
ing BCG induction and maintenance therapy were reported
in the two studies by Gontero et al, and Siracusano et al,
with additional baseline data provided by Park et al,
2018.2%3 As seen with the EORTC QLQ-C30 scale,
there was no improvement in bladder cancer symptoms
despite BCG therapy, and there was a general trend towards
worsening (ie, higher scores) in most symptom domains
(Figure 5). The greatest worsening (TO to T2) was seen
for problems related to intravesical treatment, with a score
increase of 6.8. There was an improvement in all other
symptom domains, as shown by a decline in scores ranging
from —0.2 for worry about the future to —9.8 for vaginal side
effects. A small improvement in sexual functioning was
also seen across the analysis period (score increase of 2.6).

The majority of studies of other therapies, including
TURBT, intravesical mitomycin C, surgery, and radiation
therapy, reported either a decline or no improvement in
patient HRQoL outcomes following treatment.?*-2¢%-37-3
However, one Spanish prospective cohort study reported
significant improvements in mental health following diagno-
sis with TURBT plus mitomycin C, and in urinary symptoms
with TURBT alone, after 1 year of treatment (p<0.05).>¢
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-2.42 .
-0.81 PCS

-3.00 171— Physical functioning

6.3 I (e physical

-2.77

114 Bodily pain

-4.56 __100 General health

-1.24 N
2045 MCS

265 o Vitality

-4.18 * Social functioning

-1.21 F Mental health

-3.65 210_ Role emotional

mNMIBC = Non-Cancer Controls

Figure 3 Decline in NMIBC HRQoL 2 years post-diagnosis on the SF-36* versus
the general population™*,

Notes: *Weighted-average scores were calculated across studies; due to the small
number of studies reporting SF-36 data at the same time points, other selection
criteria, such as similar study design, were not applied. **Non-cancer controls were
propensity-score matched to patients. Data from these studies.”>** Changes in SF-
36 PCS and MCS scores of 25 points are considered clinically meaningful. Brisbane
et al, excluded patients with prior cystectomy, whereas Smith et al, did not. When
comparing SF-36 scores between the two studies, including patients with cystect-
omy in the NMIBC population did not appear to further reduce HRQoL as a
greater decline was rather seen in the Brisbane et al, study (data not shown).
Although, Smith et al, reported significant declines in physical and mental HRQoL
with cystectomy in bladder cancer patients, results were not stratified by NMIBC vs
muscle-invasive disease and authors noted that NMIBC patients were more likely to
have received treatment not involving cystectomy. Accordingly, including patients
with cystectomy in the NMIBC patient population from the Smith et al, study was
not considered to considerably influence weighted-average SF-36 results.
Abbreviations: HRQol, health-related quality of life; MCS, Mental Component
Score; NMIBC, non-muscle invasive bladder cancer; PCS, Physical Component
Score; SF-36, Short Form 36.

Adverse Events with BCG Therapy

Twenty studies identified in the HRQoL SLR reported
adverse events (AEs) in patients treated with BCG. Ten
were interventional studies (nine RCTs and one single arm
study), eight were retrospective studies, and two were
prospective observational studies.'!2%-27-4¢-¢!

AEs reported with BCG during induction and maintenance
therapy were similar to the symptoms typically seen in
NMIBC. Frequent urination, nocturia, hematuria, lower urin-
ary tract symptoms, and pain on urination were the most
common AEs reported in up to 97% of patients (Table 4).
Other less-frequently reported AEs in descending order
included cystitis, urgency, urinary retention, and difficulty
urinating.

In a separate patient survey study, the most concerning
aspects of BCG treatment for NMIBC were pain related to
administration/tube insertion and urinary urgency/fre-
quency, which were both reported by 40% of patients.'’

Treatment Compliance
Twenty-two studies were identified in the HRQoL SLR that
assessed compliance to BCG treatment across different risk
categories, which included 6 studies specifically in intermedi-
ate or high-risk patients, 11252831 4647.50.53-56.58.60.62-70 A ¢
the studies, treatment compliance decreased over time. Nearly
all patients completed the 6-week induction therapy period
(range 85% to 98%),>>28:40:47:33-56.60.63.64.6667 {eclining over
the 12-month  maintenance  period  (53%  to
83%),11’46‘50’53‘56’58’63’(’4’66‘68’69 with less than 40% compliant
36 months therapy (0% to
36%).! 1465658636770 neolerance to treatment and urinary
AEs
discontinuation.
In high-risk NMIBC, the Spanish Phase 3 RCT conducted
by Martinez-Pineiro et al, 2015 found that the majority
patients completed induction BCG therapy (>95%), 70%
completed 1 year of maintenance therapy, and 51.5% and

over of maintenance

were cited as key reasons for

11,25,28,31,46,47,50,53-56,58,60,62—70

34.5% completed 2- and 3-year maintenance therapy,
respectively.*® Among those prematurely discontinuing treat-
ment, 10% discontinued due to AEs or toxicities of which
2.5%, 3.5%, and 0.5% stopped treatment during the
first, second, and third year, respectively.*® AEs leading to
treatment discontinuation commonly occurred within the
first year of treatment in the phase 3 study of high-risk
patients receiving 3-year BCG maintenance therapy by
Brausi et al, 2014."" Reducing the dose or treatment period
did not impact on reducing AE-related discontinuations.''
Clinical outcomes related to the duration of mainte-
nance therapy are mixed. Some studies have found no
difference in survival, disease recurrence, or disease pro-
gression in intermediate to high-risk patients completing
1- or 3-years of BCG maintenance therapy compared with
those receiving shorter regimens due to early discontinua-
tion or induction

receipt of therapy only (see

Supplementary Table 5).*73->*7% However, improvements

in 5-year recurrence-free survival rates have been reported
in patients completing maintenance therapy than those
stopping early.”®* In general, BCG maintenance therapy
is recommended for 1 to 3 years in intermediate- to high-
risk patients.>’' Yet there is no consensus across guide-
lines on the optimal duration of maintenance therapy (e,
European Association of Urology [EAU], American
Urological Association [AUA], National Comprehensive
Network [NCCN]
37173 5o that some of the heterogeneity

Cancer and Japanese Urological
Association),

among results may relate to different treatment durations.
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Better 100 Worse
2 18.3
95.6 17.6
943
91.6
92.1 902 / 16.4
90 89.3 916
89.5 879 15 145
86.8
876 87.3 nse
11.9
816 116
80
78.6 10
786 760 71
6.8
70 5 6.4
70.2
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QLQ-C30 TO Scores QLQ-C30 T1 Scores QLQ-C30 T2 Scores QLQ-C30 TO Scores QLQ-C30 T1 Scores QLQ-C30 T2 Scores
X - . o Fatigue ~--Nausea and vomiting Pain
== GHS «o-Physical functioning Role functioning . _
Emotional functioning «a--Cognitive functioning === Social functioning Dyspnea Insomnia Appetite loss

Figure 4 EORTC QLQ-C30 during BCG treatment. .

=& Constipation =& Diarrhea =& Financial difficulties

Notes: *Changes in EORTC QLQ-C30 domain scores of 210 points are considered clinically meaningful. “The weighted-average of EORTC QLQ-C30 scores was calculated
across all studies that reported these data at each of the three time points; due to the small number of studies reporting these data, other selection criteria such as similar
study design similarity were not applied. Data from these studies.”**?”3> Scores range from 0 to 100 with higher scores indicating higher (ie, worse) symptomology for

symptom domains and a higher (ie, better) level of function for functional domains.

Abbreviations: BCG, Bacillus Calmette-Guerin; EORTC QLQ-C30, European Organization for the Research and Treatment of Cancer Quality of Life Questionnaire non-
muscle invasive bladder cancer 24; GHS, global health status; TO, baseline; TI, end of induction; T2, maintenance.
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=&=Urinary Symptom
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=8=—FErection problem (male)

Figure 5 EORTC QLQ-NMIBC24 during BCG treatment.*.

=o-Problem about cystoscopy exam

=—8-\/aginal problem (female)

Intravesical treatment problem
=o--Sexual functioning

—o—Feeling uneasy abouts sexual intercourse

Notes: *The weighted-average of EORTC QLQ-NMIBC24 scores was calculated across all studies that reported these data at each of the three time points; due to the
small number of studies reporting these data, other selection criteria such as similar study design similarity were not applied. Data from these studies.”* Scores range
from 0 to 100 with higher scores indicating higher (ie, worse) symptomology for all, except sexual functioning where a higher score indicates better function.

Abbreviations: BCG, Bacillus Calmette-Guerin; EORTC QLQ-NMIBC24 European Organization for the Research and Treatment of Cancer Quality of Life Questionnaire

superficial bladder cancer 24; TO, baseline; T1, end of induction; T2, maintenance.

Cystectomy

Cystectomy is the surgical removal of the bladder.”* It is
a significant procedure associated with high-morbidity that
can be expected to have a considerable impact on HRQoL.
In a study of patients with NMIBC or bladder cancer,

cystectomy was associated with a clinically meaningful
impairment (change >10 points) on the fatigue and appe-
tite loss symptom domains and role functioning domain of
the EORTC QLQ-C30 compared with the general
population.*® In the retrospective study of bladder cancer
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Table 4 AE Frequencies During BCG Treatment

BCG AE (Number of Studies
Reporting AE)

Range of Frequency
Among Studies (%)

Frequent urination, BCG 17% to 97%
maintenance (n=4)

Lower urinary tract symptoms 50% to 94%
(n=3)

Pain on urination, BCG 17% to 94%
maintenance (n=3)
Hematuria, BCG maintenance 15% to 89%
(n=4)

Frequent urination, induction
(n=8)

Pain on urination, induction (n=10)

24% to 83%

9% to 83%
38% to 80%
6% to 72%
5% to 58%
1% to 56%
1% to 56%
5% to 52%

Nocturia (n=2)
Hematuria (n=15)
Cystitis (n=5)

Urgency (n=4)

Urinary retention (n=3)

Difficult urination (n=3)

Note: Data from these studies.' 20274661

Abbreviations: AE, adverse event; BCG, Bacillus Calmette-Guerin; NMIBC, non-
muscle invasive bladder cancer.

patients by Smith et al, of which 86% had NMIBC,
patients undergoing cystectomy experienced a significant
decline 2 years post-diagnosis across a number of physical
domains (PCS, physical function, role physical, and gen-
eral health) and mental health domains (role emotional,
vitality, and social functioning) on the SF-36.** However,
a phase 2 study found no difference between NMIBC
patients treated with intravesical mitomycin C or surgical
management for EORTC QLQ-C30 global health status

SCOI'CS.26

Economic Outcomes
Searches for the economic SLR identified a total of 606
publications. Of these, 372 were selected for title and
abstract review, and 37 studies on NMIBC were included
for data extraction (Figure 1B). A paucity of economic
evidence specific to NMIBC was identified from the initial
SLR searches. As such, additional targeted searches
expanding the search criteria to include patients with
bladder cancer were conducted to identify additional eco-
nomic evidence. A further five studies were identified
through additional targeted searches, resulting in a total
of 42 economic studies selected for data extraction.
Studies reported on a range of different findings. Of the
37 studies identified from SLR searches, fifteen were cost

studies, of which one evaluated total healthcare costs of
bladder cancer in the US;”® one was a US Markov model of
healthcare costs by disease risk;’® four were US database
studies evaluating varying provider-level treatment intensity

12,13,77,78

among Medicare beneficiaries aged >65 years; three

assessed diagnosis and monitoring costs;’ ' three assessed

different imaging technologies;** ** and two evaluated intra-
vesical chemotherapy post-TURBT.*>*® In addition, three
budget impact models (BIMs) and eighteen CEAs were
identified from SLR searches, of which twelve evaluated
TURBT, mainly comparing diagnostic imaging during the
procedure as well as comparing TURBT to other procedures
or procedure setting.*”** Two studies assessed intravesical
therapy;”®'%° four assessed surveillance.'” ' Four studies
105-108 it
one being a CEA that presented AE costs associated with
BCG in high-risk patients.'"’

Of the five studies identified from additional targeted

searches, two were cost studies on the economic burden of
109,110

evaluated BCG and/or the impact of its shortage,

bladder cancer in Europe and Italy, respectively; one

was a clinical model of the lifetime cost of bladder

cancer;'!"

one was a CEA of BCG versus immediate
radical cystectomy;''? and one was a retrospective study
evaluating the impact of BCG shortage.''> We herein
focus on presenting findings from studies reporting health-
care costs in bladder cancer and NMIBC, with an empha-

sis on high-risk disease.

Overall Healthcare Costs

Two cost studies estimated the total healthcare costs for
bladder cancer in the US and Europe to be US$4.0 billion
in 2010 and €2.9 billion in 2012, respectively.”>'% In
Europe, inpatient care accounted for over half of bladder
cancer healthcare costs (€1.7 billion; 58%). Overall costs
associated with bladder cancer were estimated at
€4.9 billion (€2.9 billion in healthcare costs), of which
indirect costs from work productivity losses and informal
care accounted for 41%.'%

Likewise, in an Italian cost of illness study of bladder
cancer, nearly half (44%) of total per patient costs were
due to productivity losses.''® Mean total annual per patient
costs were €3,591 for all bladder cancer types and €3,252
for NMIBC, specifically.'"®

The mean lifetime cost of bladder cancer treatment was
estimated at $65,158 (USD, 2005 cost year) in a US
observational medical database study of 208 patients
with transitional cell bladder cancer registering at the
University of Texas M.D. Anderson Cancer Center
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(MDACC) from 1991 to 1999."'" In a scenario analysis,
mean lifetime costs were higher in the best-case scenario
at $120,684 due to longer survival, and lower in the worst-
case scenario at $99,270.""" In NMIBC specifically (Stage
<1), initial and ongoing treatment for disease recurrence
accounted for a large proportion of healthcare costs over
a mean post-diagnosis follow-up period of 5.3 years
($6,548 [33%] and $6,401 [32%], respectively). Mean
surveillance costs were $4,525 per year.''' Healthcare
costs were significantly higher in patients with disease
complications from NMIBC than those without; this dif-
ference was consistent across all areas of disease manage-
ment (p<0.05)."!"

NMIBC Costs by Disease Risk

In the US Markov model of NMIBC, healthcare costs
increased with disease risk, based on the European
Organization for Research and Treatment Center (EORTC)
risk tables.”® Costs rose from $52,125, to $146,250, to
$366,143 for low-, intermediate-, and high-risk disease,
respectively, over a 5-year time horizon using a base case
of a male aged 65 years (USD, 2017 cost year).”® Disease
progression to muscle-invasive bladder cancer (MIBC) was
a primary cost driver, accounting for the majority of total
costs in low-risk patients (71%), increasing to 81% and 92%

in intermediate- and high-risk patients, respectively.”®

NMIBC Costs and Treatment Intensity

Four US studies used the SEER-Medicare database to
evaluate the costs of providing different levels of treatment
intensity in NMIBC among Medicare beneficiaries (ie,
early Stage 0 to 2 bladder cancer) by assessing expendi-
tures claimed within the first 2 years of diagnosis (USD,
2005 cost year in all studies).'*"'*""”’® Treatment intensity
was assessed by ranking per patient Medicare expenditures
in the 2 years following diagnosis from low to high by

12,77

either quantiles,”® quartiles, or into three groups.'?

Treatment intensity was shown to vary across physi-
cians and regions in the US and did not consistently align
with disease risk.'*'*”"""® Furthermore, high-intensity
treatment did not confer a survival benefit over less intense
regimens and was associated with greater HCRU and
patient costs (Table 5).'*’”-”® Higher rates of HCRU for
disease surveillance (ie, imaging, urinalysis), physician
visits, and intravesical treatment were seen in high- versus
low-intensity treatment regimens. These were the key cost
drivers associated with high-intensity treatment, account-
ing for 90% of costs.'>’""® By reducing the variation in
treatment intensity provided by physicians, Hollingsworth
et al, 2010, estimated that annual savings to Medicare of
18.6% could be achieved, equating to $18.7 million per

annuim. 8

Adverse Event Costs with BCG

In a separate US CEA study, AE costs accounted for 17%
of total treatment costs in high-risk patients treated with
BCG compared with only 5% for mitomycin C, thereby
adding to the cost-burden of disease.'”” The CEA model
estimated that 40% of patients treated with BCG will
eventually require treatment escalation to cystectomy,

and 15% will progress to muscle-invasive disease.'®’

QALYs and Utility Data
Six CEA studies from the US, UK, and Canada and the US
reported quality adjusted life years (QALYs) and/or utility
scores 7000899107112 O the three studies that reported
outcomes with intravesical therapy, QALYs ranged from
10.34 to 9.39 with BCG for patients with high-risk
NMIBC'?""2 to 5.15 for maintenance intravesical therapy
in NMIBC patients overall.”® Utility values were reported
by Kulkarni et al, 2009, which were used in the study
Ramamohan et al, 2014. Intravesical BCG had a utility
value of —0.02 and cystectomy had a utility of 0.8.""?

In a CEA by Bobman et al, maintenance intravesical
therapy was the most cost-effective option at US$8,862/

Table 5 Per Patient Costs with High- and Low-Intensity Treatment Regimens in NMIBC

Study Per Patient Medicare Expenditure (USD, 2005 Cost Year) p-value N Study Period
Low Treatment Intensity High Treatment Intensity

Hollingsworth et al, 2010° $2,833 $6,507 NR 18,276 19922005

Skolarus et al, 2010° $5,594 $9,554 0.09 20,328 19922005

Hollenbeck et al, 2009° $2,830 $7,131 NR 20,713 19922005

Notes: Data from these studies.'>”””® *Low and high treatment-intensity per patient costs refer to the 5th and 95th physician treatment-intensity percentiles, respectively.
®Low and high treatment-intensity per patient costs refer to the Ist and 4th physician treatment-intensity quartiles, respectively.
Abbreviations: NMIBC, non-muscle invasive bladder cancer; NR, not reported; USD, United States Dollars.
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QALY compared with other treatment approaches invol-
ving cystectomy with or without intravesical therapy.” In
contrast, in the study by Kulkarni et al, in patients with
high-risk NMIBC, immediate cystectomy was the more
cost-effective option versus intravesical BCG, except for
in older patients (>75 years) or those with high comorbid-
ities, wherein BCG dominated.!'?

Discussion

Findings from the HRQoL and economic literature
reviews showed that NMIBC is associated with a high
symptom and HRQoL burden despite current BCG ther-
apy, and disease management incurs high costs to health-
care systems. The studies evaluated used different strains
of BCG and so the findings reported for both SLRs are
applicable across different strains.

Specifically, results from the HRQoL SLR showed that
patients with NMIBC experience a high burden of urinary
symptoms with treatment.”**>>** While intravesical BCG
is an effective treatment for NMIBC, it does not offer
symptomatic relief to patients and the commonly reported
side effects of frequent urination, hematuria, and nocturia

disease 11,20,27,46-61

resemble the typical symptoms.
Furthermore, the side effects associated with BCG intra-
vesical therapy account for nearly 20% of total treatment
costs in high-risk NMIBC patients.'"’

Guidelines recommend maintenance therapy with BCG
for up to 3 years in patients with high-risk NMIBC.> BCG
compliance rates decline over time, with treatment intoler-
ance and urinary side effects being the primary reasons for
premature discontinuation, !1:2528:31:4647.50.53-56.58.60.62-70

While declining patient compliance to medication is
commonly reported in other disease areas, the rate and
degree of non-compliance is less severe than in NMIBC
patients treated with BCG."'* For example, in a real-world
study of prescription data from 4,043 patients with chronic
myeloid leukemia or gastrointestinal stromal tumor, the
majority of patients (75% to 78%) were overall compliant
to their treatment over 2 years (as assessed using medica-
tion possession ratio), with an average persistence in med-

s treatment

ication use of 255 days. In contrast,
compliance rates with BCG decline from as high as 98%
following 6 weeks of induction therapy, to as low as 0%
after 3 years.’*¢°

The commonly used generic HRQoL (SF-36), cancer-
specific (EORTC QLQ-C30), and NMIBC tumor-specific
(EORTC QLQ-NMIBC24) PRO measures were examined

in the HRQoL SLR. Of the five studies identified that

evaluated treatment-naive NMIBC patients at diagnosis,
patients demonstrated similar HRQoL compared with
the general population on the EORTC QLQ-C30 and SF-
36.723:33:394244 However, during induction therapy with
BCG, patient HRQoL declined and then improved during
the maintenance period, yet did not return to pre-treatment
levels, as measured by the EORTC QLQ-C30 and the
EORTC QLQ-NMIBC24 scale.”?>*73335 The aspects of
HRQoL found to be the most negatively affected on the
EORTC QLQ-C30 were the emotional, physical, and
social functioning domains and the fatigue, insomnia,
and nausea/vomiting symptom domains. On the EORTC
QLQ-NMIBC24, the treatment-related domain of intrave-
sical therapy was the most impacted. Likewise, NMIBC
patients experienced a worsening in SF-36 scores 2 years
following diagnosis, with a considerably greater decline
compared with population norms across all SF-36
domains.***  Accordingly, BCG treatment did not
improve the HRQoL of patients with NMIBC or provide
symptomatic relief.

It is important to highlight that different PRO measures
focus on different aspects of HRQoL. The SF-36 is
a generic HRQoL instrument designed to measure health
status against the general population and to other health
conditions."'® This is a well-validated and widely used
PRO instrument, and was specified in our results because
population norms and 2-year post-diagnosis data were
available, which is valuable to ascertain the effect of
BCG in patients with NMIBC compared with the general
population. The EORTC QLQ-C30 is also a well-validated
instrument designed for cancer patients. In terms of tumor
or cancer-specificity, the EORTC QLQ-NMIBC24 is the
most disease-specific scale of the three measures, which is
designed and validated for use in NMIBC (measures urin-
ary symptoms, intravesical treatment issues, future per-
spective, fever and general malaise, abdominal bloating
and flatulence)."'” ' A review of HRQoL instruments
used in bladder cancer suggested that disease-specific
scales should be administered alongside generic scales,
such as the SF-36, to ensure all aspects of QoL are
captured.''® Therefore, findings presented in this review
can be considered as broadly reflecting the key elements of
HRQoL in patients with NMIBC.

As patients often require long-term BCG maintenance
therapy and ongoing disease surveillance to monitor recur-
rence and progression, the financial burden of disease to
healthcare systems is high, which was confirmed in the
economic SLR. A focus of this research was on cost
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studies in bladder cancer and NMIBC, which estimated the
total cost of bladder cancer to US and European healthcare
systems to be $4.0 billion and €2.9 billion, in 2010 and
2012, respectively.”>'% The per-patient lifetime costs of
bladder cancer were estimated at US$65,158, ranging from
$99,270 to $120,684 in the worst- and best-case scenarios,
respectively.'!! This is largely consistent with findings
from a separate SLR of 44 economic studies conducted
by Botteman et al, 2003, which reported the lifetime per
patient costs of bladder cancer to range from $96,000 to
$187,000 from the point of diagnosis to death (USD, 2001
cost year). In the review by Botteman et al, bladder cancer
represented the greatest per patient lifetime cost of all
cancers in the US.'?°

In addition, healthcare costs rose substantially with
increasing risk of progression to MIBC, increasing by
$314,018 from low- to high-risk disease.”® Healthcare
costs in NMIBC vary by the intensity of treatment pro-
vided by physicians, where high-intensity regimens incur
higher costs compared with low-intensity treatment, lar-
gely driven by higher rates of disease surveillance and
intravesical instillation therapy procedures. Despite the
additional healthcare procedures and costs involved, high-
intensity treatment was not shown to provide a survival
benefit 12:137778

Searches of the literature revealed limited evidence on
the economic cost burden of NMIBC, especially in the
subgroup of patients with high-risk disease. Among the
identified studies included from economic searches, a large
proportion focused on the use of different imaging mod-
alities during surgery and costs associated with routine
surveillance and monitoring.

There are a number of emerging therapies for
NMIBC."?"""** Chemothermotherapy is one such treatment
option for patients with NMIBC who fail intravesical BCG
and develop disease recurrence.'?"'#*'* It involves the intra-
vesical application of heated chemotherapy to the bladder
through use of microwaves to heat the local bladder environ-
ment or through circulation of heated fluids (hyperthermic
intravesical chemotherapy [HIVEC]).'?!"1%%12%126 15 3 meta-
analysis of 12 studies, intravesical chemothermotherapy was
associated with a significantly decreased risk of disease recur-
rence compared with normal-temperature chemotherapy after
2 years, with no difference in the rate of AEs.'? However,
AEs of hematuria, bladder spasms, and pain have been
reported with chemothermotherapy.'**'>” While no studies
on chemothermotherapy were identified in our SLR, it is
a treatment option that should be considered by the treating

physician. Radical cystectomy is a recommended treatment
following BCG failure in NMIBC, so that intravesical che-
mothermotherapy is an alternative bladder-sparing option to
normal intravesical chemotherapy in BCG-refractory patients
that may delay or avoid the need for this highly-morbid
surgical procedure.'**'** In addition, reducing the dose of
BCG to a third (1/3) is an alternative approach to alleviate
the side effects of treatment. However, a study found no
difference in the rate and occurrence of local or systemic
side effects between patients receiving a reduced (1/3) or full
BCG dose after 1 and 3 years of maintenance therapy.'' The
American Urological Association also advised members in
2019 to use a reduced dose of BCG for NMIBC maintenance
therapy and in high-risk patients receiving induction therapy
where a full dose was not possible, due to a global BCG supply
shortage.'?® While the 1/3 BCG dose was not a focus of this
review, this indicates a need for alternative therapies with
a more tolerable safety profile, and in light of the ongoing
shortage issues.

The methodology for the HRQoL and economic SLRs
followed best practice guidelines for conducting systema-

tic reviews!*1©

and included publications from both inter-
ventional and RWE studies. With variability in study
methods, outcome measures, and patient characteristics,
studies were heterogeneous and therefore, comparison
between different studies should be interpreted with cau-
tion. Since this SLR was conducted, three additional rele-
vant publications have become available, which expand on
our findings.'** "' In a study by Jung et al, HRQoL was
assessed using the EORTC QLQ-C30 and -NMIBC24
scales in NMIBC survivors. Among patients treated with
TURBT plus intravesical immunotherapy, insomnia and
fatigue were among the worst symptoms on the EORTC
QLQ-C30, which corroborates with our findings. Sexual
problems for NMIBC-specific domains were scored the
highest on the EORTC QLQ-NMIBC24, which contrasts
with our findings where an improvement in sexual func-
tion was seen.'?’ However, the patient population assessed
in this study differed as it studied HRQoL outcomes in
surviving patients post-treatment as opposed to over time
during treatment. In an observational study by Gozalez-
Padilla et al, no clinically relevant differences in HRQoL
outcomes between BCG and induction chemothermother-
apy (chemohyperthermia), and mitomycin C were seen on
the Functional Assessment of Cancer Therapy for Bladder
Cancer patients (FACT-BI) and International Prostate
Symptom Score (IPSS). BCG appeared to have the least
favorable safety profile, which is consistent with the high
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degree of AEs reported in our review (Table 4). Lastly, in
a cost-effectiveness study by Sharma et al, maintenance
treatment with full dose BCG or at a reduced 1/3 dose was
not cost-effective over surveillance in patients with inter-
mediate or high-risk NMIBC, at a willingness-to-pay
threshold of US$100,000."*"

With regards to the economic SLR, there was a lack of
economic data specific to NMIBC and targeted searches to
include bladder cancer were conducted to identify addi-
tional economic evidence. As such, the economic evidence
of bladder cancer may not be comprehensive. In addition,
caution should be exercised when drawing comparisons
between economic studies, as cost data was not adjusted to
account for inflation, currency fluctuations, or currency
exchange rates.

Finally, this is the first study to our knowledge that
provides a comprehensive overview on HRQoL outcomes
in NMIBC as well as the economic impact of disease and
treatment. While effective in NMIBC, intravesical BCG
therapy is an invasive procedure with resultant side effects.
Unsurprisingly, findings from our study showed that
HRQoL and patient compliance declines over time during
BCG treatment. As NMIBC is a common and costly dis-
ease involving long-term management, particularly in
high-risk disease, new cost-effective therapies are needed
to improve the patient experience, enable long-term toler-
ability and compliance, relieve the symptom burden, and
improve HRQoL outcomes. Our findings help to better
understand the symptomatic burden and aspects of
HRQoL most impacted by NMIBC and BCG therapy, as
well as the factors contributing to the cost burden of
disease. This is important to inform future research for
novel interventions to address the HRQoL decrements
experienced by patients and avoid progression to more
advanced and costly stages of disease.

Conclusion

NMIBC is associated with a high humanistic and eco-
nomic burden. Although effective in NMIBC, the current
standard of care of intravesical BCG is associated with
side effects and decrements in HRQoL during treatment,
which impact compliance rates. NMIBC is a costly disease
to manage, with higher healthcare costs associated with
increased risk of disease progression. There is a high
unmet need for safe and effective treatments that reduce
the risk of disease progression and provide symptomatic
relief and HRQoL improvements for patients.
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