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Background: To date, there has been limited synthesis of RWE studies in high-risk non-
muscle invasive bladder cancer (HR-NMIBC). The objective of this research was to conduct
a systematic review of published real-world evidence to better understand the real-world
burden and treatment patterns in HR-NMIBC.

Methods: An SLR was conducted following the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines with the scope defined by the Population,
Intervention Comparators, Outcomes, and Study design (PICOS) criteria. EMBASE,
MEDLINE, and Cochrane databases (Jan 2015-Jul 2020) were searched, and relevant
congress abstracts (Jan 2018—Jul 2020) identified. The final analysis only included studies
that enrolled >100 patients with HR-NMIBC from the US, Europe, Canada, and Australia.
Results: The SLR identified 634 RWE publications in NMIBC, of which 160 studies reported
data in HR-NMIBC. The average age of patients in the studies was 71 years, and 79% were males.
The rates of BCG intravesical instillations ranged from 3% to 86% (29-95% for induction and
8-83% for maintenance treatment). Five-year outcomes were 17-89% recurrence-free survival
(longest survival in patients completing BCG maintenance), 58-89% progression-free survival,
71-96% cancer-specific survival (lowest survival in BCG-unresponsive patients), and 28-90%
overall survival (lowest survival in patients who did not receive BCG or instillation therapy).
Conclusion: BCG treatment rates and survival outcomes in patients with HR-NMIBC vary in
the real world, with better survival seen in patients completing maintenance BCG, responding to
treatment, and not progressing to muscle-invasive disease. There is a need to better understand
the factors associated with BCG use and discontinuation and for an effective treatment that
improves outcomes in HR-NMIBC. Generalization of these results is limited by variations in
data collection, reporting, and methodologies used across RWE studies.
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Introduction

Bladder cancer is the tenth most common cancer globally.' In the US, it was the sixth
most common type of cancer overall in 2020 and was estimated to account for 4.5% of
all new cancer diagnoses, with 81,400 new cases reported in 2020. Bladder cancer is
approximately four times more common in men than in women, and the majority of
cases are seen in persons aged over 55 years.” The average 5-year survival rate is
approximately 77%, which declines with greater degree of spread, from 95.8% for in

situ disease to less than 6% with distant metastases.”
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There are four main stages of disease, according to the
Tumor, Node, Metastasis Classification (TNM), based on
the degree of muscle involvement.>* TNM classification
includes TO as the first stage of the disease, when there is
no evidence of primary tumor. Tumors staged Ta, T1, and/
or CIS are considered non-muscle invasive bladder cancer
(NMIBC), where the tumor is localized to the inner lining
of the bladder without involving deeper muscle layers.**
NMIBC accounts for over 70% of all bladder cancer
cases.®’

Transurethral resection of the bladder tumor (TURBT)
followed by 6-week induction therapy with intravesical
Bacillus Calmette-Guerin (BCG) is recommended by
guidelines from the European Association of Urology
(EAU), and American Urological Association and
Society of Urologic Oncology (AUA/SUO) in patients
with high-risk NMIBC (HR-NMIBC).*** There is some
variability among guidelines with respect to the length of
maintenance BCG therapy in high-risk patients; the NCCN
and AUA/SUO recommend maintenance treatment for 3
years,”® whereas the EAU recommends BCG maintenance
for 1-3 years, while noting that 3-year maintenance ther-
apy is more effective than 1 year in high-risk patients.***
Recommendations also differ slightly across guidelines on
the use of repeated resection (re-TURBT). While re-
TURBT is recommended across all three organizations
within 2-6 weeks following the initial procedure for T1
tumors, it is also recommended in high-risk, high-grade Ta
tumors by the AUA/SUO; in high-grade Ta tumors after
incomplete resection or if no muscle is present in the
specimen by the NCCN; and also after incomplete resec-
tion or if no muscle is present in the specimen by the
EAU, except for low-grade Ta/Gl or CIS tumors.’>*®
Radical cystectomy is a morbid procedure involving com-
plete excision of the bladder, which is reserved for patients
at high risk of disease progression and who have not
responded to BCG (EAU; AUA/SUO), or in patients
with residual high-grade T1 disease (NCCN).**#

Patients with high-risk disease are at an increased risk
of disease progression and mortality.” Prognostic factors
associated with high-risk disease have been proposed by
the American Urology Association and Society of
Urologic Oncology (AUA/SUA), as well as the European
Organization for Research and Treatment of Cancer
(EORTC) and the Spanish Club Urologico Espafiol de
Tratamiento Oncologico (CUETO).®!'*!" The risk stratifi-
cation system from the AUA/SUA accounts for prior BCG
therapy and classifies high-risk patients as those with

highgrade T1 disease, variant histology, prior BCG failure,
recurrent Ta disease, high-grade Ta tumor greater than
3 c¢m in size, and carcinoma in situ (CIS).® Furthermore,
the 2004 grading system from the World Health
Organization/International ~ Society = of  Urological
Pathology (WHO/IUSP) associates high-grade disease
with large tumor size, invasion of the lamina propria,
>T1 stage, CIS, multiplicity, invasion, and metastasis.
The WHO/ISUP states that a higher risk of disease pro-
gression, recurrence, and mortality is associated with high-
grade versus low-grade disease.”

While there are a number of studies that have assessed
the real-world effectiveness of therapies in NMIBC, there
is a paucity of research that has synthesized this real-world
evidence (RWE) in a systematic way. RWE is critical to
understanding treatment patterns, and the effectiveness of
therapies used in routine clinical practice. A systematic
literature review (SLR) was conducted to gain a compre-
hensive and up-to-date understanding of the real-world use
and effectiveness of current therapies used in NMIBC,
with a specific focus on patients with HR-NMIBC.
Understanding the characteristics of RWE studies (such
as by study type, data source, intervention type, and sam-
ple size), data sources used, and type and frequency of the
main outcomes reported were additional objectives of
the SLR.

Methods

Searches were conducted in accordance with the Preferred
Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines. The scope of the SLR
was defined in terms of the PICOS criteria (Population,
Intervention, Comparators, Outcomes and Study Design)
and followed the principles outlined in the Cochrane
Handbook for Systematic Reviews of Interventions,
and Dissemination (CRD)’s
Guidance for Undertaking Reviews in Health Care, and

Centre for Reviews
Methods for the Development of National Institute for
Health and Care Excellence (NICE) Public Health
Guidance.'* "

The key biomedical literature databases (Medical
Literature Analysis and Retrieval System Online
[MEDLINE®], Excerpta Medica Database [Embase™]),
and Cochrane database (Collaboration databases), were
searched via the Ovid platform between January 1, 2015
and July 2, 2020. The following conferences were
searched for relevant abstracts published between 2018
and 2020: American Society of Clinical Oncology
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(ASCO),

Genitourinary Symposium (ASCO GU), European

Society for Medical Oncology (ESMO), and ISPOR.
Given the diverse nature of real-world studies, broad

American Society of Clinical Oncology

criteria were used to identify relevant publications. “Real-
world” evidence encompassed: prospective observational
studies, retrospective studies, registry analyses, database
analyses, natural history studies, and non-interventional
studies. Only studies involving at least 100 patients with
NMIBC from the US, Europe, Canada, and Australia were
selected due to the large number of hits. Geographic cri-
teria were also added in order to limit the heterogeneity in
the reported data. Case reports were excluded regardless of
sample size. The patient population included those with
NMIBC, early-stage bladder cancer, or stage 0 or 1 blad-
der cancer. There was no restriction with regards to com-
parators or outcome measures reported by studies.

Overall, the SLR included all relevant real-world stu-
dies in NMIBC. This report focuses on RWE studies that
involved patients with HR-NMIBC. As there is no stan-
dardized definition for “high-risk” disease in the literature,
wide criteria were adopted when assessing risk categories
of studies identified in the SLR. Studies were only
included if authors defined or specified that patients had
high-risk disease. High-risk status was not assumed based
on the treatment received, without it being indicated in the
publication.

Weighted averages were used to describe patient char-
acteristics, and treatment patterns were categorized by the
percent range of reported treatment. A separate category
(“100%”) was added for studies that included patients only
treated with a certain type of therapy. In contrast, clinical
outcomes were reported by individual study rather than
using weighted averages or summary statistics due to the
heterogeneity across RWE studies in HR-NMIBC.

Results
A total of 11,426 publications were identified from
searches. Of these, 2879 were selected for title/abstract
review, and 376 met the criteria for data extraction. Of
these, 160 publications reported HR-NMIBC patient iden-
tification or outcomes and were included in this review
(Figure 1). In 85 publications, HR-NMIBC comprised the
total study population, and 75 publications reported out-
comes in HR-NMIBC as a patient subgroup.

One hundred and sixty publications reported outcomes
in or identified patients with HR-NMIBC. Regarding the

definition of “high-risk” disease, 93 studies used criteria
from guidelines to define high-risk. No specific criteria
were mentioned in 20 studies and patients were identified
by treatment received for high-risk disease (as identified
by the publication). In 156 studies, disease category/sta-
ging was used to identify high-risk patients (not mutually
exclusive; see Tables 1-3 in the Supplementary
Appendix).

Of the 160 identified publications, 141 specifically
reported outcomes or treatment patterns in HR-NMIBC.
The majority of real-world studies in HR-NMIBC identi-
fied in the SLR were retrospective (84%), and half were
single-center studies. Among the selected publications, the
majority of studies were conducted in Europe (61%),
followed by the US (25%), and other international coun-
tries (11%). The number of patients enrolled varied across
studies, with 62% including between 100 and 500 patients
and 25% including over 1000 patients.

Patient Characteristics

Consistent with epidemiologic reports, the majority of
patients with HR-NMIBC in real-world studies were
males aged over 60 years, with a weighted average age
of 71 years (range 65-86 years) and 79% male gender
(range 56-100%).

Most patients had Stage 1 and/or high grade (HG)
disease, according to the 2004 WHO/ISUP classification
criteria (91% and 92%, respectively; Figure 2). A degree
of heterogeneity in tumor characteristics was observed
across the real-world literature. Multiple tumors were
reported in 21-71% patients with HR-NMIBC, multifocal-
ity reported in 20-86%, and large tumors (>3cm) reported
in 11-76% of the patients across studies. Tumors of var-
iant histology were present in up to 25% of the patients.

Treatment Patterns

Sixty-one studies reported the use of BCG in patients with
HR-NMIBC.'*7® In 43 of these studies (70%), BCG was
used in all patients (100% treatment rate).'®!7-19-21738-40-
44:46.49.51,54,56.5761-63.65.68.69.72-76 BOG therapy was an
inclusion criterion for some of these studies, which con-
tributed to this high rate. In the remaining 18 studies
(30%), the reported use of BCG instillations in HR-
NMIBC patients ranged from 3% to 86%.-
18,20,39,45,47,48,50,52,53,55,58-60,64,66,67,70,71

Thirty-five studies reported on the use of BCG induction

16,17,20-22,24-28,31,33-37,40,42,45,47,49,51,52,

therapy  specifically,
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11426 Records identified

Identification

through Ovid search 8547 Records excluded:
Not English: 1067
R Not human: 799
2| Prior to 2015: 5806
v Duplicates: 875
2879 Records selected for
abstract review
2023 Records excluded:
Population: 629
- Intervention: 0
2’| Outcomes: 0
Study design 1152
Duplicate: 242
\ 4

856 Records selected for full-text
review and limited extraction

E‘ = Records from bibliographic: 2
= - Records from congress review: 6
>
i 230 R :
ecords excluded:
Population: 72
« | Intervention: 0
“| Outcomes: 0
Study design: 138
A4 Duplicate: 20
634 Records selected from
633 original studies selected
during full-text review
258 Records excluded:
>| Geographic criteria: 229
1\ Data source/study design
376 Records selected for data not accurately described: 29
extraction
S Not related with
i HR NMIBC: 216
v
160 Records related with HR NMIBC

Figure | PRISMA flow diagram of the real-world SLR in NMIBC.

Abbreviations: HR, high-risk; NMIBC, non-muscle invasive bladder cancer; PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-Analyses; SLR, systematic

literature review.

54,56,57,59,61,63,65,68,74,75,77,78 of which 27 (77%) reported the

use of BCG induction in all patients (100%).'%!7!2224

2831.33-37.4042.49.51.54.56.5761.65.68.7475.77 A oo the remaining
eight studies, rates of BCG induction therapy ranged from
29% to 95%.20:43475259:63.77.78 The yse of maintenance BCG
in HR-NMIBC was reported in 31 studies, with rates being

more variable than those seen with induction therapy.'®!"-*¢~

29,31,33,34,36,37,40,42,45,46,49-52,54,56,59,61,63,65,68,69,72,74,75,77 Only

7 studies (23%) reported BCG maintenance being used in all

high-risk patients (100%).20-282%4049:36.51 Among the remain-

ing 24 studies, use of maintenance BCG therapy ranged
between 88305 16:17:27:31.33.34.36,37.42.45.46,50-52,54.59,63.65.68,

69,72,74,75,77

Twelve studies reported the use of mitomycin C in

23,28,30,46,48,64,66,70,72,79-81
Treatment

high-risk patients.
rates ranged from 2% to 53% in 9 studies, with few
studies reporting its use in all patients (rate of 100% in

3 studies). In 7 of the 11 studies (64%), mitomycin C
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91%

Weighted averages (%)

6%
2%

Stage Ta Stage T1

Stage Tis (CIS)

92%

23%

4%
|

Low grade High grade
(WHO/ISUP 2004) (WHO/ISUP 2004)

Concomitant CIS

Figure 2 Tumor stages/grades reported in HR-NMIBC real-world studies (weighted-average %).
Notes: Yellow bars represent the proportion of patients by tumor stage, whereas blue shading represents proportion by disease grade based on the WHO/ISUP 2004

system.

Abbreviations: Concomitant CIS, carcinoma in situ and Ta or TI; HR-NMIBC, high-risk non-muscle invasive bladder cancer; ISUP, International Society of Urological

Pathology; WHO, World Health Organization.

was used in a
(<20% )'23,28,46,48,64,66,72

minority of  patients

Adjuvant and intravesical chemotherapy in HR-

NMIBC (not including mitomycin C) were rarely used

55,58,66,67
4 596,00,

and reported in a small number of studies ( and

§,23-2832.335L.70.74.82 pespectively). The proportion of high-

risk patients treated with adjuvant chemotherapy in report-
ing studies ranged from 2% to 19%, and 4% to 34% for
intravesical chemotherapy. The use of peri-operative che-
motherapy was reported by only three studies and was
generally used in less than a third of patients (range of
19-29%) 374258

The use of re-TURBT in patients with HR-NMIBC

was reported in 43 studies-16,18723,27733,37,41413,45,47,497

56,58,64,69,70,74,77,78,83-90 A orogs 27 studies, the use of this

procedure varied from 15% to 82%,'®!%20722:30-33.37.41~

43,45,47,49,50,52,53,55,58,70,74,77,83,86,87 . . .
ATLATINIL,92,99,98, ML I 1828580 and in 16 studies, it

was used in all patients (100%).'%23-27-29:49:51.54.56.64.

69,84,85,88-90
The use of radical cystectomy in HR-NMIBC was
reported in 36 studies and rates likewise varied, ranging

. 20-22,30,32,41—
from 3% to 48% in 31 TR
43,50,53,55,57,58,65-67,70,71,76,81,86-88,91-98

studies;
in the remaining 5
studies, radical cystectomy was used in 100% of the
patients.*”-*°7192 Excluding these studies, <20% of the
patients were treated with radical cystectomy in the major-
ity (60%) of studies.

Notably, a multicenter retrospective study conducted in
Poland showed that following the diagnosis of HR-
NMIBC, 48% of the patients undergo restaging TURBT,
14% BCG, 7% have radical

undergo intravesical

cystectomy, and only 2% undergo intravesical chemother-
apy with maintenance treatment, while the remaining 30%
are managed under observation.”> Another Medicare data-
base study showed a low incidence of aggressive treatment
(radical cystectomy, radiotherapy, or systemic chemother-
apy), with only 25% of the patients experiencing at least
four recurrences undergoing radical cystectomy or radio-
therapy within 10 years of diagnosis.’”

Together, these findings indicate that BCG is a main-
stay therapy commonly used in HR-NMIBC in real-world
clinical practice settings, with the use of intravesical mito-
mycin C, chemotherapy, and surgery being more variable
and less common.

Clinical Outcomes

The 5-year progression-free survival (PFS), recurrence-
free survival (RFS), cancer-specific survival (CSS), and
overall survival (OS) real-world outcomes for patients
with HR-NMIBC are presented individually by study in
Figure 3. Patients completing maintenance BCG,**
responding to treatment,’® and not progressing to muscle-
invasive disease®® have in general better survival.

Five-Year Outcomes

Five-year RFS rates were reported by 12 studies in the
high-risk NMIBC population and ranged from 17% to
890 16:27:36.374142:46.54.72.81.103.104 Tho hishest RFS rate
was seen in a single-center study conducted in Spain in
patients who completed BCG maintenance.’* Lower rates
were seen in patients with high rates of disease recurrence
and in those with a high disease burden, as based on the
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Population (size)

A 5-Year RFS

HR, BCG complete maint (n=65)
HR, BCG incomplete maint (n=45)
HR, re-TURB + BCG (N=235)

5-Year outcome %

89%

74%

68%

HR, Mil in € (N=107)
HR, BCG (n=295)
HR, BCG (n=123)

68%
65%

59%

HR, BCG, 5alph: inhibitors (n=39)

59%
56%

HR, BCG, No Salph inhibitors (n=167)
T1 HG, BCG (n=637)

HR, BCG, No re-TURB (n=236)

HR, HG, BCG (n=97)

pT1HG, G2, re-TURB and BCG (n=124)

54%

HR, HG, BCG+Mil in C (n=23)

IR (recurrent Ta LG), Adj chemo (n=636)

PT1HG, re-TURB + BCG (n=266)

T1 HG/G3, re-TURB+BCG maint, pT0/non-T1 HG recurrence (n=789)
PT1HG, G3, re-TURB and BCG (n=142)

NMIBC recurrent on BCG therapy (n=146)

T1 HG/G3, re-TURB+BCG maint, residual pT1 HG/G3 (n=257)

B 5-Year PFS

PT1HG, G2, re-TURB + BCG (n=124)
IR (recurrent Ta LG), Adj chemo (n=636)
T1,1G (n=47)

51%
50%
49%
48%

——— 4%

I 39%
—— 37%
— 32%
EE—— 32%
— 17%

89%

88%

85%

HR, Mi in C (n=107)

T1 HG, re-TURB, instillation therapy (n=183)
HR, BCG (n=123)

PT1HG, re-TURB and BCG (n=266)

HR, BCG (n=295)

HR, re-TURB + BCG (n=235)

T1 HG, BCG (n=554)

PT1HG, G3, re-TURB and BCG (n=142)

T1, HG (n=601)

T1 HG, re-TURB, no instillation therapy (n=149)
NMIBC recurrent on BCG therapy (n=146)
HR, BCG, No re-TURB (n=256)

84%

83%

83%

82%

81%

80%

76%

73%

73%

72%

2%

71%

T1 HG/G3, re-TURB+BCG maint, pT0/non-T1 HG (n=789)

71%
58%

T1 HG/G3, re-TURB+BCG maint, pT1 HG/G3 (n=257)

C 5-Year CSS

T1 HG/G3, re-TURB+BCG maint, pT0/non-T1 HG (n=789)
HR, BCG (n=412)

T1,1G (n=47)

IR (recurrent Ta LG), Adj chemo (n=636)
NMIBC recurrent on BCG therapy (n=146)
T1 HG, re-TURB, instillation therapy (n=183)
HR, re-TURB + BCG (n=235)

HR, BCG (n=123)

T1, RC (n=1819)

T1 HG, BCG (n=637)

HR Tis, RC (n=53)

93%

93%

91%

90%

90%

89%

88%
87%

86%

T1 HG/G3, re-TURB+BCG maint, pT1 HG/G3 (n=257)

85%

T1, No RC

T1, HG (n=37528)

HR, BCG, No re-TURB (n=256)

T1, HG (n=554)

HR Ta-T1, RC (n=467)

T1 HG, re-TURB, no instillation therapy (n=149)

HR, BCG unresponsive, intravesical therapy (n=14369)

D 5-Year OS

T1 HG/G3, re-TURB+BCG maint, pT0/non-T1 HG recurrence (n=789)

85%
85%

85%

83%

75%

74%

71%

90%

HR, HG, BCG+Mi in C (n=23)

HR, HG, BCG (n=97)

HR, re-TURB + BCG (n=235)

IR (recurrent Ta LG), Adj chemo (n=636)
HR, BCG, no re-TURB (n=256)

HR, BCG (n=412)

HR, BCG (n=123)

88%
88%

80%

77%

75%

75%

75%

74%

T1 HG/G3, re-TURB+BCG maint, pT1 HG/G3 (n=257)
T1 HG, BCG (n=63)

NMIBC recurrent on BCG therapy (n=146)

T1 HG, RC (n=890)

T1 HG, re-TURB, instillation therapy (n=183)

T1 HG (n=4627)

T1 HG, no RC (n=3737)

T1 HG, re-TURB, no instillation therapy (n=149)

T1 HG, no BCG (n=67)

Figure 3 Five-year survival outcomes. Five-year survival outcomes for (A) recurrence-free survival (RFS), (B) progression-free survival (PFS), (C) cancer-specific survival (CSS), and (D)

overall survival (OS).
Notes: These results for RF

reflect the outcomes for high-grade disease as opposed to high-risk as few studies reported HR-NMIBC specifically, except for two studies that reported median OS results.

74%

73%

71%

65%

56%

52%

—— 10%
—— 28%

Rates are presented as reported by individual study, they do not reflect weighted averages.

Abbreviations: BCG, Bacillus Calmette-Guerin; DOC, docetaxel; G2, grade 2; G3, grade 3; GEM, gemcitabine; HG, high-grade; HR, high-risk; IR, intermediate-risk; LG,

,27,34,36,37,41,42,46,54,72,81, ,27,30, 141,42,46,54,60,72,79-81,95,97,104, 137,41,42,46,73,76,88,94,98,102, ,37,41,46,50,67,72,73,88,
S‘I6273436374|424654728| 104 PFS’I6273034—374I42465460727 —81,95,97,104,107 CSS,27374|4246 3,76,88,94,98,102,104 and OSZ7374I46506 72,73,88,104

low-grade; maint, maintenance therapy; NMIBC, non-muscle invasive bladder cancer; RC, radical cystectomy; TURB, transurethral resection of bladder tumor.
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need to undergo radical

27,46,54

repeated TURBT or
The
assessed outcomes among patients treated with different

cystectomy. Spanish single-center study
BCG strains due to a supply shortage of Connaught BCG
at their clinic (Immucyst®). Three treatment groups were
evaluated: 1) Connaught group, 2) Tice (Onctice®™) group,
and 3) induction Connaught followed by maintenance Tice
group. Across the three groups, time to recurrence (TTR)
ranged between 13 and 28 months and time to progression
(TTP) between 16 and 46 months (no significant differ-
ence between groups).** Patients with a history of NMIBC
had significantly lower median TTR compared with those
with primary NMIBC (11.9 vs 21.2 months) in a retro-
spective review of HR-NMIBC patients.”® Heavily pre-
treated patients receiving salvage therapy with
gemcitabine and docetaxel after BCG failure, demon-
strated a low median TTR of 6.8 months in a retrospective
multicenter review.”” It is interesting to note that a study in
HR-NMIBC patients with residual T1 high-grade G3 (HG/
G3) disease treated with re-TURBT and BCG maintenance
reported the lowest 5-year RFS (17%) of the 12 studies.*’

Five-year PFS rates were reported by 11 studies among
the HR/IR NMIBC population, ranging from 58% to
890 27:3637414246.54.81.88.98.104 A ono the 11 studies,
the lowest PFS rate of 58% was reported in the same
population of patients with the lowest RFS rate (Ferro
et al 2018), ie, those with residual T1 HG/G3 disease at
re-TURBT.?” The study reporting the highest PFS rate was
in a population of patients with pT1 G2 disease treated
with re-TURBT and adjuvant BCG (89%).>*

Five-year CSS rates in HR-NMIBC patients were
reported by 12 studies and ranged between 71% and
0695, 27:37414246.73.76.88.9498.102.104 Tpo  srudy reporting
the lowest rate was in patients who did not respond to
intravesical BCG.”® Two studies reported 10-year CSS,
which was achieved in the majority of patients (85% and
9294).3273

Five-year OS rates were reported by 10 studies and
ranged widely from 28% to 90%.27-7-41:46.:50.67.72.73.88.104
Among the 10 studies, the lowest OS rate was reported in
a study of patients with Tl HG disease who did not
receive BCG or instillation therapy (28%).>" Significantly
lower 5-year OS was reported in one study in patients with
T1 HG undergoing initial local treatment compared with
those receiving early radical cystectomy (52.4% vs 71.1%;
p<0.001).°” T1 HG disease at re-TURBT was also asso-

ciated with lower survival compared with other NMIBC

types of recurrence in the study by Ferro et al (74% vs
90%).>’

Ten-year OS was reported in only 2 studies and was
49% in HR-NMIBC patients (Ta/T1 HG, majority treated
with at least 6 doses of BCG) and 59% in T1 HG patients
treated with complete induction and at least one dose of
maintenance BCG.**"?

Event-free survival (EFS) is related to recurrence, dis-
ease progression, and survival. EFS was only reported by
one study (with two publications) of patients with primary
NMIBC or MIBC who underwent TURBT or radical
cystectomy.'*>'%® In these patients, EFS was 68% and

32%, respectively.

Time to Event Outcomes

Median RFS/TTR was reported by 13 studies and ranged
from 5.1 to 28.0 months (7 studies reported two or more
values by subgroup).!731:343641.43.46.58.68.72.7897.108 g
studies reported median PFS/TTP, which ranged widely
from 9.2 to 45.8 months (1 study reported PFS by three
subgroups based on BCG type).'"-**3%-38-6887 Median CSS
of 47.1 months was reported in only one study in HR-
NMIBC."”

Only one study was identified that proposed combina-
tion intravesical chemotherapy (gemcitabine and doce-
taxel) for the treatment of HR-NMIBC patients who
failed BCG therapy. The median TTR was 6.8 months
for the overall population and 9.5 months for patients
who underwent subsequent cystectomy.”’ Intermediate-
risk (IR) patients treated with adjuvant chemotherapy
(mitomycin C, epirubicin, or doxorubicin) carried a high
risk of recurrence (5-year RFS 44%), but a lower risk of
long-term progression (5-year PFS 88%).'%*

Only two studies reported median OS in high-risk or
high-grade NMIBC,*”"'% of which one reported OS by
treatment with radical cystectomy in high-grade NMIBC
(Figure 4).°7 In the case of patients with HR-NMIBC
and T1 HG disease, early radical cystectomy was asso-
ciated with longer median OS compared with patients
not undergoing cystectomy and receiving endoscopic
management, with or without intravesical therapy (72.4
vs 64 months; Figure 4).°” The lowest median OS was
reported in the study of patients with high-risk disease
specifically (median OS of 52.8 months), which classi-
fied high-risk as stage Ta, T1, or CIS (grade III [poorly
differentiated]) or IV (undifferentiated); and tumor size

>3 cm.'?

ClinicoEconomics and Outcomes Research 2022:14

https: 4 I

Dove:


https://www.dovepress.com
https://www.dovepress.com

Dove

Musat et al
Median OS in HR-NMIBC (months)
724
64.0
52.8
T1 HG T1 HG, no RC HR

Figure 4 Median OS (months) in HR-NMIBC.

Notes: Median OS results are presented as reported by individual study, they do
not reflect weighted averages. Data from these studies.®”'%%

Abbreviations: HG, high-grade; HR, high-risk; NMIBC, non-muscle-invasive blad-
der cancer; OS, overall survival; RC, radical cystectomy.

Clinical Outcomes at Follow-Up

The median follow-up for CSS ranged from 12 to 130
months across 30 studies that reported CSS at follow-up.-
17,20-23,27,28,32,33,40-42,44,46,47,49,51,52,66,68,70,74,83,86-88,97—
99119 There was no observed trend in the proportion of
HR-NMIBC patients dying due to cancer (CSS) with
increasing length of follow-up (Figure 5A). Median fol-
low-up for OS ranged from 23 to 130 months across the 21
that this,23:27:28.32.33.37.47.49.51.58.66.69,

4,83,86-88,97-99 1 - . . .
70.74.83.86-88,97-99 1 ik ewise, there was no evident trend in

studies reported
survival outcomes with increasing duration of follow-up.
Notably, one study by Gordon et al reported the lowest
percentage of patients who were alive at follow-up (9.8%)
out of the 21 studies, which was seen in patients with HR-
NMIBC who did not undergo re-TURBT after a median
follow-up period of 50 months.*®

Treatment discontinuation rates were primarily related
to the proportion of patients completing maintenance BCG
therapy. Studies showed that overall treatment compliance
among high-risk patients is poor, with approximately half
of patients completing maintenance therapy (ranging from
29% to 59%).'7-37:40:63.103 Iy the overall NMIBC popula-
tion, as few as 15% of the patients complete maintenance

therapy.'"!

Discussion

Findings from this SLR identified that treatment patterns
and survival outcomes in HR-NMIBC are varied in real-
world clinical practice. Due to the heterogeneity in out-
comes measured and patient populations, it is difficult to
accurately determine if real-world outcomes are consistent

with clinical trial data. Nonetheless, in comparing against
the landmark South West Oncology Group (SWOG) ran-
domized trial, 5-year OS, PFS, and RFS with maintenance
BCG were 83%, 76%, and 60%, respectively,112 which are
largely in line with outcomes from several RWE studies
identified in this SLR (Figure 3).

Various methods used across studies to identify and
define high-risk patients contribute to the heterogeneity
reported in the literature. The high-risk population
included in studies was not always standardized in terms
of disease stages and grades. While most studies agreed
that T1 HG-disease is categorized as high-risk NMIBC,
some also include other criteria such as Ta HG, Ta LG
multiple recurrent tumors, multifocal, or large tumors.

Treatment guidelines recommend the use of adjuvant
induction BCG after TURBT followed by maintenance
BCQG, typically ranging from 1 to 3 years in patients with
high-risk disease.”*® Findings from this SLR showed
there is no consistent approach to the treatment of HR-
NMIBC in the real-world following upfront TURBT. The
use of BCG in real-world clinical practice is largely con-
sistent with guidelines with regards to the use of BCG
induction therapy, which was used in all patients in the
majority of studies. However, the use of maintenance
therapy is more variable and less consistent, with less
than a quarter of studies reporting that all high-risk
patients received BCG maintenance therapy. Overall,
BCG was found to be the mainstay therapy in HR-
NMIBC in the real-world setting, with other therapies
including mitomycin C, chemotherapy, and surgery used
less frequently and less consistently. There is a wide
variation in treatment patterns indicating that the real-
world clinical management of HR-NMIBC is not
standardized.

BCG is an effective therapy, and patients receiving
maintenance BCG have a lower risk of recurrence and
disease progression than those only receiving induction
therapy or re-TURBT, no further treatment, or not com-
pleting maintenance therapy.”****? However, the improve-
ments reported with BCG in terms of survival, TTR, and
TTP vary across studies. This may be due to differences in
the proportion of patients with non-primary tumors and in
those completing maintenance BCG.**"®*’ Patients under-
going early radical cystectomy have a significantly lower
risk of mortality than initial local treatment with intrave-
sical BCG,®” yet no difference in cancer-specific mortality
was found between up-front or delayed cystectomy after
BCG.”" High rates of disease recurrence in high-risk
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Figure 5 CSS and OS rates by follow-up time (months) in HR-NMIBC. Follow-up time in HR-NMIBC in (A) CSS and (B) OS rates. Each blue dot corresponds to a value

from an individual study.
Notes: CSS ratesI7,20—23,27—29,32,33,4042.44,46,47.49,5I,52.66,68,70.74,83,86438,97—99,I 10

individual study, they do not reflect weighted averages.

and OS rates

23,27,28,32,33,37,47,49,51,58,66,69,70,74,83,86-88,97-99
are presented as reported by

Abbreviations: CSS, cancer-specific survival; HR-NMIBC, high-risk non-muscle invasive bladder cancer; OS, overall survival.

patients are associated with lower 5-year RFS and a high
disease burden, based on the need to undergo repeated
TURBT or radical cystectomy.?”¢>*

Overall, disease recurrence and survival outcomes seen in
the real-world setting are heterogeneous. This heterogeneity
may be influenced by inconsistent use of treatments in clinical
practice, variations in the patient populations included in stu-
dies, as well as differences in the methodology and data
sources used across studies. RWE studies comparing the effi-

cacy of intravesical BCG and chemo- or immunotherapy are

scarce, and outcomes reported to date are variable. There is a
need to better understand the factors associated with the use of
BCG and other intravesical therapies or surgical procedures in
HR-NMIBC, as well as their effectiveness in the real-world.

Limitations

The generalization of results may be limited by the hetero-
genous nature of real-world data due to variations across
studies in their design, patient populations, data collection,
reporting, and methodologies. The high variability of
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population characteristics and therapeutic strategies made it
difficult to derive average scores for key efficacy outcomes of
CSS, OS, PFS, and RFS in HR-NMIBC, so results were
instead reported by the individual studies. Another key factor
contributing to data heterogeneity is the variability of criteria
used to define high-risk disease in RWE studies. For this
reason, all outcomes should be interpreted in the context of
the clinical characteristics (ie, tumor stage and grade, response
to prior therapy, tumor characteristics) of the HR-NMIBC
population. Further, the observational nature of RWE means
that caution should be exercized when comparing outcomes
across different studies due to differences in the representa-
tiveness of the patient populations and differences in study
design.

Conclusion

BCG treatment rates and survival outcomes in HR-
NMIBC vary in the real world, with better survival seen
in patients completing maintenance BCG, in those
responding to treatment generally, and not progressing to
muscle-invasive disease. There is a need to better under-
stand the factors associated with BCG use and disconti-
nuation and to develop an effective treatment that
improves outcomes in HR-NMIBC.
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