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Abstract

Objective: Bladder cancer is the 13th most common cancer in China with the
predominant histologic type being urothelial carcinoma (UC). Locally advanced
and metastatic (Ia/m) UC accounts for 12% of UC and the five-year survival rate is
only 39.4%, imposing a significant disease and economic burden on the patients.
The aim of this scoping review is to synthesize existing evidence of epidemiology,
the landscape of treatment options and associated efficacy and safety profiles, as
well as treatment-related biomarkers among Chinese la/mUC patients.
Methods: A systematic search was conducted on five databases (PubMed, Web
of Science, Embase, Wanfang, and CNKI) from January 2011 to March 2022
based on the scoping review criteria in accordance with the guidelines of the
Preferred Reporting Items for Systematic Reviews and Meta-Analysis Extension
for Scoping Reviews.

Results: A total of 6211 records were identified, and further review resulted in
41 relevant studies that met all criteria. Additional searches were conducted on
epidemiology and treatment-related biomarkers of bladder cancer to supplement
the evidence. Among 41 studies, 24 reported on platinum-based chemotherapy,
eight on non-platinum-based chemotherapy, six on immunotherapy, two on tar-
geted therapy, and one on surgery. Efficacy outcomes were summarized by line
of therapy. Treatment-related biomarkers including PD-L1, HER2, and FGFR3
alterations were identified, and the alteration rate of FGFR3 of Chinese UC pa-
tients was lower than that of the western patients.

Conclusions: Despite chemotherapy has been the main treatment choice for
decades, appealing new therapeutic strategies including ICIs, targeted therapies
and ADCs were applied in clinical practice. Further research on epidemiology
and treatment-related biomarkers of la/mUC patients is needed given only a lim-
ited number of studies have been identified thus far. High genomic heterogene-
ity and complexity of molecular features were observed among la/mUC patients;
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precise therapies.

KEYWORDS

1 | INTRODUCTION

Urothelial carcinoma (UC) characterizes a series of neo-
plasms derived from the urothelial endothelium, includ-
ing the renal pelvis, ureter, bladder, and urethra.! Among
all the pathological types, UC is the predominant his-
tologic type of bladder cancer (BC), which accounts for
approximately 90% of BC.' BC is the 10th and 13th most
common cancer worldwide and in China in terms of inci-
dence rate, with an estimated new cases of 573,278 glob-
ally and 85,694 in China in 2020.* Locally advanced and
metastatic urothelial carcinoma (la/mUC) was diagnosed
in 7% and 5% of all patients with UC, respectively.’ The
five-year survival rates are only 34% for locally advanced
UC and 5.4% for metastatic UC.?

According to the Chinese Urological Association (CUA)
Guideline, the first-line treatment for la/mUC who are el-
igible for platinum-based chemotherapy is the combina-
tion therapy of cisplatin/carboplatin and gemcitabine.4
The initial responses to first-line cisplatin-based treatment
could occur in up to 50%-70% of patients. However, the re-
sponses are rarely sustainable, with a median progression-
free survival (PFS) of 7 to 9 months and a median overall
survival (OS) of 11-15months.>® Besides, those patients
will eventually progress, leading to a median OS of only
6-9 months with poor prognosis.®

In recent years, several immune checkpoint inhibi-
tors (ICIs) have been approved for patients who are not
eligible for or having progressed through chemotherapy.”®
In China, tislelizumab was approved in 2020 for treating
la/mUC patients with high PD-L1 expression who fail
platinum-based chemotherapy, and toripalimab obtained
the approval in 2021 for patients who fail platinum-based
chemotherapy.® There remain uncertainty in efficacy and
safety of ICIs, the objective response rates ranged from
24% to 30% for first-line patients,”'° and patients experi-
enced immune-related adverse events (irAEs).”!® Given
the perceived unmet needs of current treatments, there
are continuing investigations in more novel therapies.'' ™

Genomic profiling of UC has revealed common poten-
tially actionable genomic alterations, indicating potential
target therapies with driver molecular alterations, in-
cluding fibroblast growth factor receptor (FGFR), human
epidermal growth factor receptor 2 (HER2), and tumor
mutational burden (TMB)."'*!> In 2019, the Food and
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thus, further studies are required to identify critical drivers and promote potential

biomarker, bladder cancer, epidemiology, la/mUC, scoping review, treatment

Drug Administration (FDA) approved erdafitinib, which
is the first targeted agent for second-line treatment of la/
mUC patients with susceptible FGFR2 or FGFR3 genetic
alterations.'” In addition, a series of antibody-conjugated
drugs (ADCs) have been developed, such as enfortumab
vedotin (EV) targeting nectin-4, RC48-ADC targeting
HER2, and sacituzumab govitecan targeting TROP-2,
which have been demonstrated promising activity in clin-
ical trials.'®

Based on our current knowledge, rare systematic re-
view or scoping review summarized available evidence
specifically for la/mUC patients in China, and there are
only a few published systematic reviews for la/mUC pa-
tients focusing on population from outside China.'”™"
A recent systematic review in la/mUC only reported the
global epidemiology data of BC and introduced cisplatin/
non-cisplatin-based regimens and ICIs in several devel-
oped countries.'” At the same time, there have been pre-
vious discussions on treatment-related biomarkers that
might be potential therapeutic targets; however, rare stud-
ies summarized the current evidence.'"'? Epidemiology
data of bladder cancer in China were reported in several
studies, but few investigated the epidemiology of la/mUC
patients.**** Therefore, the aim of this scoping review
is to synthesize current evidence on epidemiology of la/
mUC, such as prevalence, incidence and mortality; iden-
tify published articles to summarize current treatment
options being studied and the corresponding efficacy and
safety profiles; and investigate the treatment-related bio-
markers, including the detection technology, genomic al-
terations, and associated alteration rates and types among
Chinese population. The results will be used to identify
existing knowledge gap for la/mUC patients in China and
provide potential research directions.

2 | METHODS

To explore the widespread and heterogeneous evidence in
topics of interest for la/mUC, a scoping review was con-
ducted to summarize current knowledge and identify po-
tential evidence gap. This study was conducted with the
rigid and comprehensive procedure of scoping review,
in accordance with the guideline developed by Joanna
Briggs Institute (JBI).”* The processes of identification,



HE ET AL.

ﬂl_wl LEY_Cancer Medicine

screening, and inclusion of the study followed the recom-
mendation of Preferred Reporting Items for Systematic
Reviews and Meta-Analyses extension for Scoping
Reviews (PRISMA-ScR).%*

2.1 | Search strategy

Search terms were developed with the guidance of
Population, Concept, and Context framework shown
in Supplement File, and preliminary searches were
conducted to refine the full strategies (Supplement
File). Free text words including “urinary bladder,”
“urinary,” “urothelial,” “urothelial cell,” “transitional
cell,” “bladder,” “urogenital tract,” “upper tract urothe-
lial,” “ureteral,” “urologic,” “renal pelvis,” “urethra*,”
“urothelium,” “tumor*,” “tumour*,” “neoplasm*,” “can-
cer,” “carcinoma*,” “stage 3,” “stage iii,” “stage 3a,”
“stage iiia,” “stage 3b,” “stage iiib,” “stage 4,” “stage
iv,” “metasta*,” “advanc*,” “relap*,” “recurrence*,” “re-
fract*,” “late-stage*,” OR “late stage*,” “inoperable,”
“locally advanced,” “locally-advanced” were used.
Searches were limited to paper from peer-reviewed
journals published between January 1, 2011, and March
18, 2022, in both English and Chinese bibliographic da-
tabases, including PubMed, Embase, Web of Science,
China National Knowledge Infrastructure (CNKI), and
WANFANG.

9«

2.2 | Inclusion and exclusion criteria
Studies were included if they: (1) focused on Chinese
patients (Mainland China, Taiwan, Hong Kong, Macau)
with locally advanced or metastatic urothelial carcinoma,
referring to histological or cytological stage in T3/4,
or metastatic to pelvic lymph nodes (N+) or to lymph
nodes, organs, or bones (M+); (2) were primary studies;
(3) reported information related to epidemiology, exist-
ing treatment options and associated efficacy and safety,
and genomic alterations and testing method of treatment-
related biomarkers based on large cohort studies; (4) were
published in peer-reviewed English journals, and Chinese
journals from the list of Peking University Core Journals
of China; and (5) were published between January 1, 2011,
and March 18, 2022.

Studies were excluded if they: (1) included patients
with other disease or early stage urothelial carcinoma; or
if no specific result reported for la/mUC patients, more
than 20% patients were adenocarcinoma, squamous cell
carcinoma, and small cell carcinoma; (2) were case stud-
ies, review articles, meta-analysis, protocols, posters,
personal opinions, conference abstracts, or laboratory

research (both in vivo and in vitro); and (3) were pub-
lished in peer-reviewed journals in language other than
English and Chinese.

2.3 | Study selection and data extraction
All search results were compiled to the citation manage-
ment tool (EndNote), and duplications were removed.
Two levels of screening were conducted by two inde-
pendent reviewers (C.Y. and C.C.), and any disagree-
ments were resolved by consensus or by discussion of
a third senior reviewer (W.H.). After initial screening,
author Q.X. developed a standardized data extraction
form, including authors, years, article type, baseline
characteristics, outcome, and results of all included
studies (Supplement File). Data extractions were con-
ducted by two independent reviewers (T.L. and C.Y.)
and conflicts were resolved by a third senior reviewer
(J.H.), while no attempt was made to assess the risk of
bias for individual studies.

3 | RESULTS

3.1 | Search results

Among 6211 references screened, 41 unique studies were
included after literature screening (Figure 1), with geo-
graphic representation of 20 regions in China. Of these
studies, there were 35 single-center and six multicenter
studies, including 14 randomized controlled trials (RCTs),
four single-arm trials, nine prospective studies, and 14 ret-
rospective studies.

The sample size of included studies ranged from 10 to
575, with proportion of males from 51% to 100%. Among
35 studies reported mean or median age, few studies in-
cluded patients with a relatively young (n=2, <50) or too
old mean or median age (n=3, >80), and the mean or me-
dian ages in most studies were reported between 50 and
59year (n=8) and between 60 and 69years (n=22). All
patients included were la/mUC patients at stage III/IV. Of
26 studies included population with metastasis, median
rates of metastasis in visceral, lymph node, and bone were
53%, 54%, and 17%, respectively.

Treatment options and associated efficacy and
safety were investigated in all included studies, while
no studies on epidemiology or treatment-related bio-
markers based on large cohort of Chinese la/mUC
patients were retained. Noticing this literature gap,
additional searches of international epidemiology
websites, large China cancer registries, and litera-
ture databases were conducted to identify the most
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FIGURE 1 PRISMA flow chart of
study selection. "For epidemiological
study, additional searches of national
and international epidemiology websites
as well as databases were conducted to
identify the most recent epidemiology
data for population with BC. *For
treatment-related biomarkers, studies
were further identified as eligible if any
biomarker testing results were reported.
Besides, searches of FGFR alterations in
UC patients were conducted with a total
of 117 publications were identified in
the selected databases and seven eligible
studies were enrolled.

TABLE 1 Summary of study designs
per treatment category.
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[ Identification of studies via databases ]

Records identified from databases

(n=6211): Duplicate records removed (V= 2345):
e Web of science: 384 > e For English databases: 1037
e Pubmed: 2390 e For Chinese databases: 1308

e Embase: 613

Title & abstract excluded (7 = 3586):

" e Wrong population: 1542

Title and abstract screening (NV = 3866)

A4

e Wrong topics: 1467

e Wrong publication type: 547
e Duplicate: 30

Full text excluded (V= 239):
A

e Wrong population: 223
Full text screening (N = 280)

v

e Wrong topics: 8

e Wrong publication type: 8

A 4

Studies included for data extraction
(N=41)

e  Epidemiology: 0F

e  Treatment options and associated

efficacy and safety: 41

[ Included ] [ Full text screening ] [Title&abstract screening ] [ Identification ]

e Treatment related biomarkers: 0*

RCT Single-arm Prospective Retrospective
Treatment category (n) trial (n) study (n) study (n)
Platinum-based 8 0 8 8
chemotherapy
Non-platinum-based 6 0 1 1
chemotherapy®
Immunotherapy” 0 2 0 4
Targeted therapy® 0 1 1
SurgeryC1 0 0 0 1

“Eight studies on non-platinum-based chemotherapy were all conducted in single center.
"Two single-arm trials were multicenter studies while the four retrospective studies were all conducted in
single center.

“For targeted therapy, one multicenter, prospective study on RC48-ADC and one single-center, single-arm
trial on PARP inhibitor were included.

The study of surgery was a single-center study investigating percutaneous cryotherapy.

recent epidemiology data for BC. Since no articles on  testing results. Among 41 included studies, biomark-
treatment-related biomarkers were retained, further ers including PD-L1 status and HER2 were mentioned
investigation loosed the inclusion criteria from large in five studies. There were still no studies on FGFR;
cohort studies to studies reporting any biomarker = however, FGFR3 is demonstrated as the only validated
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TABLE 2 Studies reporting platinum-based chemotherapy.

Author year
Wang HB, 2011%
Li FL, 2013%°

Luo ST, 2015%
Liang XB, 2017%

Xiong JH, 2018*

Zheng W, 2018

Huang YQ, 2019*

Wu JQ, 2019

Chen Y, 2011*
Ding B, 2011*
Zhang ZY, 2011*
Chen R, 2013*
Xie F, 2014
Ren Q, 2014”7
Xing XH, 2014"
He JP, 2015

Hu LB, 2012

Hsieh M, 2015

Xie J, 2016

Zhang S, 2016*

Study design
Multicenter, RCT

Single center, RCT

Single center, RCT
Single center, RCT

Single center, RCT

Single center, RCT

Single center, RCT

Single center, RCT

Single center, prospective
study

Single center, prospective
study

Single center, prospective
study

Single center, prospective
study

Single center, prospective
study

Single center, prospective
study

Single center, prospective
study

Single center, prospective
study

Single center, retrospective

study

Single center, retrospective
study

Single center, retrospective
study

Single center, retrospective
study

Region
Tangshan, Hebei

Huizhou,
Guangdong

Luzhou, Sichuan

Zhengzhou, Henan

Jiangxi

Hangzhou, Zhejiang

Chengdu, Sichuan

Xuzhou, Jiangsu

Shanghai

Jinan, Shandong

Luoyang, Henan

Urumgi, Xinjiang

Jinan, Shandong

Guilin, Guangxi

Hainan

Chengdu, Sichuan

Kunming, Yunnan

Taiwan

Beijing

Shanghai

Study
period

2006-2008

2010-2012

2011-2013
2012-2015

2013-2015

2012-2015

2014-2016

2012-2015

2004-2009

2009-2011

2007-2010

2006-2011

2009-2012

2008-2010

2007-2012

2014-2014

2006-2008

1997-2014

2013-2014

2008-2011

Population

Advanced BC III-IV
(cT3-cT4)

Advanced BC
III-IV (cT3-cT4)

mUC -1V (cT3-cT4)

Advanced urinary

urothelial carcinoma, IV

Advanced BC III-IV
(cT3-cT4)

mUC III-IV

Advanced BC III-IV

mUC M-IV (T3-4)

Advanced BC IV

mUC

Advanced BC

mUC -1V (cT4)

mUC II-IV (cT3b-cT4)

Advanced BC

Advanced BC III-IV

mUC

mUC

mUC

mUC

la/mUC

Sample size

37

70

47

76

60

575

70

33

52

56

30

83

26

48

10

52

203

50

33
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Patients by LOT, n

N/A

N/A

N/A
N/A

1L: 76

1L: 60

N/A

1L: 35

1L: 33

1L: 17; >2L: 35

1L: 25; neoadjuvant
after surgery: 31

1L: 30

N/A

1L: 26

1L: 48

1L: 10

N/A

1L: 147; 2L: 53

N/A

2L: 33

Therapy investigated

GC + hydroxycamptothecin
+radiotherapy

GC + pirarubicin

GC + pirarubicin

Pemetrexed + cisplatin

GC +radiotherapy

Docetaxel + cisplatin + Vascular
endothelial growth inhibitor

GC + pirarubicin

Pemetrexed + cisplatin

GC

GC

Gemcitabine + oxaliplatin

GC

Lifein+ GC

GC

Docetaxel + cisplatin

GC + paclitaxel

GC

MVAC

Docetaxel + cisplatin

Oxaliplatin + 5-fluorouracil
(5-FU) + leucovorin (LV)
(FOLFOX)

Control

GC+radiotherapy

GC+ mitomycin

GC

Paclitaxel + cisplatin

GC

Docetaxel + cisplatin

GC

GC

N/A

N/A

N/A

N/A

GC

N/A

N/A

N/A

N/A

GC

N/A

N/A

Outcome

CR 21.05% vs. 16.67%; ORR 84.21% vs. 50%
(p<0.05);

two-year survival 13.33% vs. 12.83% (p>0.05)

CR 14.3% vs. 8.6% (p=0.452); ORR 65.7% vs. 31.4%
(p=0.004)

CR 34.8% vs. 4.2%; ORR 78.3% vs. 41.7% (p < 0.05)

CR 0% vs. 0%; ORR 41.03% vs. 43.59% (p > 0.05);

one-year survival 38.46% vs. 35.9% (p > 0.05)

CR 23.68% vs. 13.16% (p <0.05); ORR 76.32% Vs.
50% (p <0.05)

two-year survival 21.05% vs. 13.16% (p > 0.05)

CR 16.67% vs. 10%; ORR 76.67% vs. 53.33%
(p<0.05)

CR 29.07% vs. 9.79%; ORR 77.51% vs. 51.75%
(p<0.05);

two-year survival 61.25% vs. 35.31% (p <0.05)

CR 0% vs. 0% (p>0.05); ORR 65.7% vs. 62.9%
(p>0.05)

mPFS 6.5 vs. 6.9 months (p>0.05); mOS 16 vs.
14 months (p>0.05)

CR 27.27%; ORR 48.5%; mPFS 11 months; mOS
18 months

CR 15.3%; ORR 63.5%

CR 5.36%; ORR 43.57%

CR 10%; ORR 60%

CR 15.4% vs. 11.9%; ORR 66.7% vs. 50% (p =0.18)

CR 19.23%; ORR 46.2%; mPFS 10.8 months; mOS
17.6 months

CR 12.5%; ORR 64.58%; mPFS 10.8 months; mOS
16.7 months

CR 10%; ORR 50%

CR 7.69%; ORR 48.08%

UTUC patients:

CR 31% vs. 3%; ORR 61% vs. 46% (p=0.1);

mPFS 7.3 vs. 4.0months (p <0.001); mOS 17.0 vs.
10.5months (p <0.001)

UC patients:

CR 29% vs. 13%; ORR 64% vs. 60% (p=0.7);

mPFS 6.8 vs. 6.3 months (p=0.35); mOS 16.3 vs.
13.0 months (p=0.06)

mOS 15.4months

CR 0%; ORR 27%; mean PFS 3 months; mean OS
6.1 months
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TABLE 2 (Continued)

Author year Study design Region

Zang L, 2017* Single center, retrospective  Tianjin
study

Hsieh M, 2018°° Single center, retrospective ~ Taiwan
study

Liaw CC, 2019% Single center, retrospective ~ Taiwan
study

Huang SY, 2020** Single center, retrospective ~ Taiwan

study

Study

period Population Sample size
2015-2017 la/mUC IV 11
1997-2015 mUC 141
2008-2017 mUC 139
2001-2018 mUC 108

Abbreviations: 1L, first line; 2L, second line; CR, complete response; GC, gemcitabine + cisplatin; la/mUC, locally advanced/metastatic urothelial carcinoma;

LOT, line of therapy; mOS, median overall survival; mPFS, median progression-free survival; MVAC, methotrexate + vinblastine + doxorubicin + cisplatin;
N/A, not applicable; ORR, objective response rate; UC, urothelial carcinoma; UTUC, upper urinary tract urothelial carcinoma.

predictive molecular marker in the 2021 update of the
European Association of Urology Guidelines (EAU)*
and is recommended as the molecular testing for 11IB
to IVB UC patients by the National Comprehensive
Cancer Network (NCCN) guidelines.1 In addition,
the Chinese Society of Clinical Oncology (CSCO),
EAU, and NCCN guidelines suggest FGFR inhibitor
as the second or subsequent line of treatment, and
CUA guidelines encourages FGFR inhibitor as the
treatment within clinical trials for la/mUC patients
with FGFR2/3 alterations by biomarker testing."*%>2
Given this circumstance, supplementary searches were
conducted to study FGFR in UC patients (Supplement
File), and seven eligible studies were included.

3.2 | Incidence, prevalence,
and mortality

According to the Global Cancer Statistics, the prevalence of
BC in Mainland China was 16.3 per 100,000 population in
2020.2 National Central Cancer Registry and Global Cancer
Statistics revealed that the crude incidence rate slightly in-
creased from 5.7 per 100,000 to 5.9 per 100,000 from 2014
to 2020, and the age-standardized incidence rate by world
standard population (ASIRW) remained relatively stable at
3.6 per 100,000 in Mainland China. Given the same period,
the crude mortality rate increased from 2.4 per 100,000 to
2.7 per 100,000 and the age-standardized mortality rate by
world standard population (ASMRW) increased from 1.3
per 100,000 to 1.6 per 100,000. In general, the incidence
and mortality rates of males were higher than females. The

incidence and mortality rates of urban areas were higher
than those of rural areas in mainland China.>*****’ The
incidence and mortality of BC patients in Taiwan were ex-
tracted from Health Promotion Administration (HPA),?®
which showed that from 2014 to 2019, ASIRW of males
decreased from 8.0 per 100,000 to 7.3 per 100,000 and
ASIRW of females decreased from 2.9 per 100,000 to 2.6
per 100,000. In addition, the proportion of stage III or IV
BC patients at primary diagnosis decreased from 15.9% in
2017 to 12.5% in 2019 in Taiwan, with males accounting
for twice the proportion of females.?

3.3 | Efficacy and safety of available
treatment options

Among 41 studies, five types of treatment regimens were
identified, including platinum-based and non-platinum-
based chemotherapy, immunotherapy, targeted therapy
and surgery, categorized based on the CSCO guideline.*
Twenty-four studies investigated platinum-based regi-
mens, including eight RCTs, eight prospective studies,
and eight retrospective studies. Of these, 23 studies were
single-center studies, while one RCT did not specify the
number of sites.” Details of study designs of all treat-
ments are summarized in Table 1.

3.3.1 | Platinum-based chemotherapy

Among 24 studies on platinum-based regimens, 11 stud-
ies investigated patients receiving first line of therapy
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Patients by LOT,n  Therapy investigated Control
2L: 11 Pemetrexed + nedaplatin N/A
1L: 141 Carboplatin-based N/A
chemotherapy;
Cisplatin-based chemotherapy;
other chemotherapy
Most patients 5-Aconitase + folinic N/A
received 1L acid calcium salt
therapy while a pentahydrate + GC
few received 2L
therapy
1L: 108 Cisplatin-based chemotherapy

(LOT), two investigated second-line therapy, and four
investigated mixed line of therapy, while seven studies
did not report LOT details (Table 2). Most studies in-
vestigated cisplatin or gemcitabine plus cisplatin (GC)
therapy with or without other agents, including com-
monly used pirarubicin,® docetaxel,® or paclitaxel.*
For all platinum-based studies, reported PFS ranged
from 3.6 to 11 months, whereas OS ranged from 7.2 to
18 months.**** The shortest PFS and OS were reported
in one study comparing cisplatin-based chemotherapy
versus carboplatin-based chemotherapy in elderly pa-
tients older than 70years old.*?

Within 11 studies investigating first-line thera-
pies,**™** five studies were single-arm design,*>**3%374
while six studies compared different regimens,*->28-4042
Efficacy and safety outcomes varied among different
platinum-based regimens. The complete response (CR)
of first-line standard chemotherapy, gemcitabine plus
cisplatin (GC) therapy, ranged from 0 to 27.27%,***
while the objective response rate (ORR) ranged from
46% to 62.9%.°>*% PFS of first-line GC therapy ranged
from 4 to 11months while OS ranged from 10.5 to
18 months.**** Overall survival reported by other first-
line platinum-based chemotherapies such as methotrex-
ate, vinblastine, doxorubicin, and cisplatin (MVAC),*
or pemetrexed plus cisplatin therapy®® was within the
range of 10.5 to 18 months.

Two studies investigated nedaplatin and oxaliplatin on
patients who had failed prior cisplatin-based chemotherapy,
which demonstrated nedaplatin and oxaliplatin as well-
tolerated second-line regimens.**** One single-center ret-
rospective study evaluating oxaliplatin plus 5-fluorouracil

Carboplatin-based
chemotherapy

.. 15391
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Outcome

CR 18.18%; ORR 63.6%; mPFS 7months

mOS 13.5months

ORR 60%; mOS 17 months; five-year survival: 18%

CR 4.4% vs. 2.5% (p=0.61); ORR 41.2% vs. 32.5%
(p=0.42);

mPFS 5.2 vs. 3.6 months (p=0.19); mOS 13.6 vs.
7.2months (p=0.045)

(5-FU) and leucovorin (LV) (FOLFOX) reported an ORR of
27% and a median OS of 6.1 months.* Eleven patients receiv-
ing nedaplatin plus pemetrexed as second-line treatment
after failure of platinum-based chemotherapy reported an
ORR of 63.6% and a median PFS of 7months.* Two studies
investigated platinum-based regimens on treatment-naive
or treatment-experienced patients,*>* with ORR ranging
from 60% to 63.5%,** and OS of 17 months were reported
in one study.*® Two studies investigated cisplatin-based reg-
imens on treatment-naive patients and patients receiving
chemotherapy after surgery, reporting ORR of 43.57% to
64.58% and 16.7 months of median 0S.*7*3

Seven studies did not report information on
LOT,*7*%752 among which one study found that pa-
tients with only lymph node metastasis had better ORR
compared to patients with visceral metastasis (64.29%
vs. 29.17%, p<0.05).51 Furthermore, Xie et al conducted
univariate survival analysis on patients with mUC un-
dergoing chemotherapy and found that bone metastasis
(p=0.005), visceral metastasis (p=0.032), multiple me-
tastasis (p=0.024), and number of visceral metastasis >3
(p=0.032) were associated with the poor prognosis of mUC
patients.>’ Most frequent reported AEs of grade >3 and the
incidence rate >10% from included studies on platinum-
based chemotherapy were leukopenia, thrombocytopenia,
nausea or vomiting, neutropenia, and anemia, 34414348

3.3.2 | Non-platinum-based chemotherapy

A total of eight studies were identified to evaluate the ef-
ficacy and safety of non-platinum-based chemotherapy,
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as shown in Table 3. One study reported that gemcit-
abine and epirubicin (GE) chemotherapy was chosen
because it was more tolerable for elderly patients com-
pared to GC chemotherapy®® while the other seven
studies did not illustrate whether patients were cis-
platin ineligible or not. First-line chemotherapy was
investigated in three studies, with one of gemcitabine
plus docetaxel (GD) compared to GC,** one of GD com-
bined with three-dimensional conformal radiotherapy
(3D-CRT) compared to GD,> one of gemcitabine plus
paclitaxel (GT) compared to gemcitabine plus oxalipl-
atin.”® One study evaluated capecitabine and docetaxel
versus capecitabine in treatment-naive and experienced
patients.”” The remaining four studies did not report
LOT.>**%% Among the four studies, one study reported
extraordinarily high ORR of 95.7% of 5-fluorouracil (5-
Fu) plus hydroxycamptothecin (HCPT) compared to
76.1% of 5-Fu (p=0.007).%°

Three studies evaluated 3D-CRT combined with che-
motherapy compared to chemotherapy with or with-
out two-dimensional conventional radiotherapy, and all
three studies observed a significant difference in ORR
between the observation group and control group.>*>>>
One study reported a significant difference in OS (17.3 vs.
11.6 months, p <0.05) comparing 3D-CRT combined with
GT chemotherapy to regular radiotherapy combined with
GT chemotherapy,59 whereas median OS was not reported
in other two studies.”>>> In terms of AEs, grade >3 AEs
of neutropenia, leukopenia, thrombocytopenia, and ane-
mia were reported in two studies with occurrence rates
>10%.>*" The other six studies only observed AEs in grade
1-2 or the occurrence rate of grade 3 or above AE was less
than 10%.

3.3.3 | Immunotherapy

Immunotherapies were reported in six studies, two of
which were single-arm trials and four of which were
retrospective cohort studies.'>*~®° Study details are pro-
vided in Table 4. Treatment-specific data were reported
in single-arm trials for tislelizumab and toripalimab re-
spectively, while the remaining four studies reported data
for multiple immunotherapies.>®" Han et al retrospec-
tively reported anti-PD-1 agents combined with chemo-
therapy,” compared with chemotherapy as first-line
treatment. Han et al. demonstrated that patients in the
immunotherapy plus chemotherapy group had signifi-
cantly better CR and PFS than the chemotherapy group,
while adverse events were not significantly different. OS
of the immunotherapy plus chemotherapy group was
not reached, while OS of the chemotherapy group was
17.8 months.*

Two single-arm studies investigating tislelizumab
and toripalimab demonstrated different efficacy profiles
between PD-L1+ and PD-L1- subgroups.”®" In the first
study, 113 patients with PD-L1+ UC who progressed
during or following a platinum-based regimen were ad-
ministered with tislelizumab.®® CR was reported as 10%
while ORR was 24%. Furthermore, ORR was analyzed
by different population groups. Higher ORRs were ob-
served in the subgroup of metastasis of lymph nodes
only. ORRs in the subgroup of higher PD-L1 expression
(TC >50% or IC >50%) were observed to be numerically
higher than those in the subgroup of lower PD-L1 expres-
sion (TC <50% and IC <50%) (29.4% vs. 21.4%, p value
not reported). The other study investigating toripalimab
enrolled 151 patients with varying PD-L1 status,”> and
PD-L1-positive patients defined by TC positive staining
>1% had significantly better ORR and PFS than PD-L1-
negative patients (ORR, 42% vs. 17%, p=0.002; median
PFS, 3.7 vs. 1.8 months, p=0.001). Median OS was not
observed significant difference between PD-L1+ patients
and PD-L1- patients (35.6 vs. 11.2months, p=0.49).

Within the three retrospective studies, one study re-
trieved data from the Taiwan registration system which re-
ported outcomes of UC patients receiving first-line (ORR,
42.2%; PFS, 2.7months) and second-line treatment (ORR
40.2%, PFS 3.8 months).** One study with no specific PD1/
L1 treatment reported median PFS as 6.2months and OS
as 20.53months in 52 treatment-naive and treatment-
experienced mUC patients.®® The other study found that
immunotherapy might be beneficial for UC patients with
ESRD.*

In terms of safety, treatment-related adverse events
(TRAE) and immune-related adverse events (irAE) were
reported. For grade >3 and incidence rates >5% TRAE,
anemia, thrombocytopenia, neutropenia, leukopenia, skin
rash, and hyponatremia were reported. Only two studies
reported irAEs.®® Patients receiving tislelizumab were
observed to have grade 3-4 irAEs, including skin reaction
(3%), hepatitis (3%), pancreatitis (2%), nephritis and renal
dysfunction (0.88%), and colitis (0.88%), respectively.®*
Real-world data from Taiwan revealed that 11.5% and 8.8%
of mUC patients receiving first-line and second-line PD1/
L1 therapy reported irAEs, respectively.®

3.3.4 | Targeted therapy

Two studies (Table 5) investigated targeted therapy with
one RC48-ADC and one poly adenosine diphosphate-
ribose polymerase (PARP) inhibitor, olaparib.'** In a mul-
ticenter single-arm trial, RC48-ADC was administered to
previously treated patients (2L: 31; >3L:12) with HER2 ex-
pression positive detected by the immunohistochemistry
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TABLE 4 Studies reporting immunotherapy.

Author year
Ye D, 2021%

Sheng X, 2022"°

Kuo M, 2020%

Han FX, 2021%

Hsieh S, 2021%

Li H, 2021%

HE ET AL.
Study design Region® Study period  Population Sample size Patients by LOT, n
Multicenter, Mainland China 2019.09 la/mUC 113 1L: 21
single-arm trial 2L:73
3L: 19
Multicenter, Mainland China 2017-2019 la/mUC IIIb-IV 151 1L: 14
single-arm trial 2L:105
>3L: 32
Multicenter, Taiwan 2016-2019 mUC 129 1L: 97;
retrospective 21.:19;
study 3L:13
(ESRD:11;
Non-ESRD: 118)
Single center, Beijing 2017-2020 mUC IIIb-IV 81 1L: 81
retrospective
study
Multicenter, Taiwan 2019-2020 la/mUC 145 1L: 33
retrospective 2L:112
study
Single center, Guangzhou 2015-2019 mUC 52 1L: 24
retrospective 2L: 28
study

Abbreviations: 1L: first line; 2L, second line; Anti-CTLA-4, anti-cytotoxic T-lymphocyte-associated protein (CTLA)-4; CR, complete response; ESRD, end-stage
renal disease; IHC, immunohistochemistry; la/mUC, locally advanced/metastatic urothelial carcinoma; LOT, line of therapy; mOS, median overall survival;
mPFS, median progression-free survival; N/A, not applicable; ORR, objective response rate; PD-1, programmed cell death protein 1; PD-L1, programmed cell
death ligand 1; TC, tumor cell; TPS, tumor proportion score.

*Mainland China indicated that no specific information about region was reported.
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Therapy investigated Control Outcome

Tislelizumab monotherapy N/A CR 10%; ORR 24%; mPFS
2.1 months; mOS
9.8 months

Toripalimab monotherapy N/A CR 1%; ORR 26%; mPFS
2.3months; mOS
14.4months

patients with primary

tumor sites in the
upper urinary tracts,
ORR 27%; patients
with primary tumor
sites in the lower
urinary tracts, ORR
24%

PD-1/PD-L1 monotherapy; N/A mUC with ERSD vs.
PD-1/PD- mUC without ERSD
L1+ Chemotherapy; PD-1/ CR 0% VS. 12.7%; ORR
PD-L1+ Anti-CTLA-4 54.5% VS. 28.8%

Anti-PD-1: Nivolumab, (p=0.09);
Pembrolizumab mPFS 7.1 vs. 3.5months

Anti-PD-L1; Atezolizumab, (p=0.42); mOS
Durvalumab, Avelumab not reached vs.

15.4months

PD-1 (Pembrolizumab, Gemcitabine/ CR 13.33% vs. 1.96%
Nivolumab, paclitaxel+Platinum (p=0.049); ORR
Sintilimab) + chemotherapy therapy: 51 46.67% Vs. 49.02%

(p=0.999)

mPFS 15.8 vs.
7.17months (p=0.02);
mOS not reached vs.
17.8 months

Nivolumab/pembrolizumab/ N/A 1L: CR 12.12%; ORR

atezolizumab monotherapy 42.4%; mPFS
2.7months
2L: CR9.82%; ORR
40.2%; mPFS
3.8 months
PD-1/PD-L1-based treatment N/A mPFS 6.2 months; mOS

20.53 months

PD1/L1 expression
status, n (%)

TC <50% and IC
<50%, 77 (68)

TC >50% or IC >50%,
36 (32)

Positive, 48 (32)

Negative, 96 (64)

Unknown, 7 (5)

71 patients tested
PD-L1:

TPS>1, 37 (52.1)

TPS210, 27 (38)

N/A

N/A

Positive, 4 (7.69)
Negative, 12 (23.08)
Unknown, 36 (69.23)

.. 15395
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PD1/L1 testing
method and
positive definition

IHC

IHC. PD-L1 positive
was defined as
the presence
of membrane
staining of any
intensity in >1%
of TC

IHC

N/A

N/A

IHC. PD-L1 positive
was defined as
the presence
of membrane
staining of any
intensity in >1%
of TC
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TABLE 5 Studies reporting targeted therapy and surgery.

Patients by LOT, Therapy

Sample
size

Outcome

Control
N/A

investigated

Study period Population

Region®

Study design

Author year

Eight-week survival: repair

Olaparib (DNA

N/A

mUC 100

2015.2-2015.9

Multicenter, single-arm Fushun

Zhu B, 2016%

deficiency vs. repair

repair

trial

normal 80% vs. 66%

(p<0.05)

deficiency

group, DNA

repair normal
group)
RC48-ADC

CR 0%; ORR 51.2%; mPFS

N/A

43 2L: 31;

2017-2018 la/mUC

Mainland

Multicenter, single-arm

Sheng X,

6.9 months; mOS
13.9 months
mPFS 17 months

>3L: 12

China

trial

20211

HE ET AL.

N/A

Percutaneous

2007.10-2011.09 mUC 23 Mixed lines

Guangzhou

Single center,

Zhou L,

cryotherapy

retrospective study

2014%

Abbreviations: 2L, second line; 3L, third line; CR, complete response; la/mUC, locally advanced/metastatic urothelial carcinoma; LOT, line of therapy; mOS, median overall survival; mPFS, median progression-free

survival; N/A, not applicable; ORR, objective response rate;

*Mainland China indicated that no specific information about region was reported.

(IHC) staining method." In this study, patients were
evaluated by IHC as HER2 2+ or HER2 3+ (HER2 2+
and HER2 3+ were defined as HER2+). Gene amplifica-
tion of these patients was evaluated by fluorescence in
situ hybridization (FISH) with a 46.5% positive rate. For
patients with HER2 THC3+ or IHC2+ and FISH+, ORR
was 60%, while ORR was 40% for patients with HER2
IHC2+ and FISH-. The median PFS and OS for patients
in the study were 6.9 and 13.9months, respectively. For
grade 3 TRAEs with an occurrence rate >10%, hypoesthe-
sia (23.3%) and neutrophil count decrease (14%) were re-
ported. Regarding another targeted therapy, olaparib was
investigated in a multicenter single-arm trial, showing
that the OS rate of the DNA repair deficiency group was
higher than the DNA repair normal group (eight-week
survival, 80% vs. 66%, p<0.05).66 The incidence rates of
AEs including neutropenia, thrombocytopenia, anemia,
fatigue, and leukopenia in the two groups had no signifi-
cant difference (p> 0.05).

3.3.5 | Surgery

A retrospective study investigated 23 patients receiving
percutaneous cryotherapy who refused systemic chemo-
therapy or failed previous chemotherapy (see Table 5).°’
PFS after cryosurgery was 17 months for 11 patients with
UC in the metastatic stage of the disease among included
patients. The study concluded that percutaneous cryo-
therapy may be a safe and efficacious treatment option for
metastatic bladder cancer.

3.4 | Treatment-related biomarkers
among Chinese population

Among 12 eligible studies reporting treatment-related
biomarkers, five reported patients with PD-L1 and HER-2
expressions and seven revealed the FGFR alterations in
Chinese UC patients.

In four studies reporting PD-L1 expression, positive rates
of PD-L1 ranged from 33.33% to 100% among those tested
via THC due to different enrollment criteria of patients de-
pendent on studies.>**%> One study only included PD-
L1+ patients®' whereas other three studies included PD-L1
status-negative or -unknown patients.">**®* In addition,
one study investigated RC48-ADC in HER2-positive pa-
tients evaluated by IHC and further confirmed by FISH."

In seven studies related to FGFR, five reported FGFR3
alterations,®*’? one explored FGFR family alterations in
ucC patients,73 and one investigated the landscape of FGF/
FGFR alterations in a large cohort of 12,737 cancer pa-
tients with a high prevalence of FGF/FGFR mutations
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occurring in urinary tract cancer (52.7%, 145/275).7
Various testing methods were applied, including sanger
sequencing (n=2), next-generation sequencing (NGS,
n=4), and whole-genome sequencing (n=1).°""*

FGFR3 mutations of UC originated in different tumor
locations have been investigated, its mutations in UTUC
and UC patients were reported in three studies, while no
significant difference in proportions was identified.*®’*"3
Two studies reported on western cohorts downloaded
from cancer genome databases, however, revealed a sig-
nificantly higher mutated frequency of FGFR3 in upper
tract urothelial carcinoma (UTUC) compared to UC pa-
tients.”*”* One study investigated a cohort consisting of 16
non-muscle invasive bladder cancer (NMIBC) and 16 mus-
cle invasive bladder cancer (MIBC) fresh samples from
Chinese patients, showing FGFR3 mutation rates of 50%
(8/16) in NMIBC and 12.5% (2/16) in MIBC, respectively.”*

FGFR3 mutation rates were reported in six studies,’®73
ranging from 2.61% to 31.2% (Table 6). Comparisons be-
tween different cohorts were conducted in three stud-
ies, indicating a lower mutation rate of Chinese cohorts
compared to western cohorts.®®’*”* Furthermore, one of
these studies reported that FGFR3 alteration in the west-
ern UTUC cohort was three times higher than that of the
Chinese cohort (48.24% vs. 16.13%, p < 0.001).73 In general,
unique genomic features of Chinese UC patients were
found, comparing to western patients in these studies.

4 | DISCUSSION
This scoping review aims to understand Chinese la/mUC
patients covering the topics of epidemiology, effectiveness
and efficacy regarding available treatments, and treatment-
related biomarkers. Through conducting comprehensive
literature review and qualitative analysis of reviewed stud-
ies, we summarized up-to-date incidence, prevalence, and
mortality rates of bladder cancer of China. In addition, by
investigating the treatment landscape for la/mUC, includ-
ing platinum-based chemotherapy, non-platinum-based
chemotherapy, immunotherapy, targeted therapy, and sur-
gery, this review offered evidence-based support to help cli-
nicians with their treatment decision-making. Furthermore,
treatment-related biomarkers specified for Chinese patients,
which was a rarely published area, were revealed.

Although comprehensive database searches and review
of national and international websites were conducted to
collect the estimates of epidemiology data, little data were
retrieved on la/mUC patients, indicating future studies
based on large databases or national cancer registry data
are required in China.

A variety of treatment options were observed from
the search, while platinum-based chemotherapy was

.. 15397
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identified to be the major treatment for la/mUC pa-
tients in China. The treatment outcomes of first-line
platinum-based chemotherapy showing the ORR ranged
from 41.2% to 77.51% and median OS ranged from 13.5
to 18 months.**™* For first-line standard therapy, inter-
national and national guidelines recommended gemcit-
abine plus cisplatin for cisplatin-eligible patients, and
gemcitabine plus carboplatin for the cisplatin-ineligible
patients.l’zs’26 This review, however, identified four
studies that did not administer platinum-based chemo-
therapy as the front-line therapy, including PD-1/L1 in
real-world settings and non-platinum-based chemother-
apy in clinical trials. Based on our findings, clarifica-
tion on the rationale for not choosing platinum-based
chemotherapy was not often reported. Only one RCT
explained that GE therapy was chosen over GC ther-
apy as first-line treatment, due to better tolerability and
safety profiles for elderly patients.>® A real-world study
published in American Society of Clinical Oncology
(ASCO) 2022 revealed that 39% of cisplatin-eligible pa-
tients received PD-1/L1 or other therapies (excluding
GC, MVAC, and carboplatin + gemcitabine) as first-line
treatment.”> Our findings also identified that there were
patients with metastatic bladder cancer who refused to
initiate systemic chemotherapy, received percutaneous
cryotherapy,®” which was not mentioned as a recom-
mendation therapy in multiple guidelines,"**® indi-
cating that there are other considerations on safety and
patient preference in addition to cisplatin-eligibility for
treatment decisions in the real-world setting.

Most included studies focused on immunotherapy
published from 2020 to 2022, implying an increas-
ing investigation in ICIs since the first ICI indicated
for la/mUC approved in China. For treatment-naive
and treatment-experienced patients, ORR ranged
from 24% to 54.5% and median OS ranged from 9.8 to
20.53 months.'*¢16%6465 One currently published real-
world retrospective study among patients receiving
different line of therapy, revealed an ORR of 28% in
patients receiving PD-1 inhibitors or PD-1 inhibitors
plus chemotherapy.”® However, given the reported out-
comes were from studies with different sample size, in-
clusion of population with mixed treatment sequences
and study designs, there is an apparent heterogeneity
existing in this wide range of results and should be in-
terpreted with caution. As for treatment-naive patients,
median PFS was significantly better in patients receiv-
ing PD-1 plus chemotherapy than chemotherapy,®
while no significantly prolonged OS was observed. Same
results were shown from the global, phase III multi-
center IMvigor130 trial.”’ Furthermore, another two
global, phase III studies demonstrated that addition of
ICI to chemotherapy did not significantly improve the



HE ET AL.

“190uRd [erRyloIn Joen 1oddn ‘ON.ILN ‘ewourdied [erpyloin ‘O ‘Surouanbas uonersussd-jxau ‘SON ‘o[qesrdde jou
“Y/N ‘eWOUIdIR) [BI[OY10IN JNBISLIOUI ‘)W ‘BUIOUIDIR) [RI[OYIOIN JIIRISBIOW/PAOUBAPE AJ[BO0] D UL/e] ‘ATISTWIYO0ISIOUNWWI ‘)H] ‘UONBZIPLIGAY NIIS UT 90UISAION]J ‘HST ‘BWOUIDIR) I9PPR[] ‘Dg ‘SUONRIAIqQY

Open Access.

ﬂl_wl LEY_Cancer Medicine

V/N %08 9% HSIA onui/el SANISOd CddH
V/N %00T OHI Jnui/el SANISOd C4dH 17120T X Suays
V/N %EEEE OHI onu QANISOd T'T-dd <1€20T X Suayg
V/N %00T OHI onuwy/er SADISOd I'T-dd 10020T ‘d 2K
V/N BST OHI onu 9ANISOd T'T-dd «oIC0T ‘HI'T
V/N %01°CS OHI onu SANISOd I'T-dd 20020C ‘N o3|
V/N %00°0¢ SON oNnLn uonenn €444
V/N %00°8T SON od uonemnn €4404d 2, 120T A Suex
V/N %9 SON on UONeIANY Y4A0d
(uorsny
TSSLL ‘IN99TA V6rEH DELEL “D8YTV “D6+¥TS %ET SON on 919/ SWIOS) UOHBINTY €4454d
L1£89D “TE0SIN ‘dLOTL ‘VSOED %8 SON on uonesyrdure/ uoneINN qdDd
(uonyeoyrdwe
V/N %S SON on I2M SUIOS) UONEIRIY IR ERES ., 1202 ‘g Suex
V/N %0€° 1€ SON od uonemnn €440 1,020T ‘L Suem
DSLEX “DTLED D6YCS D8YTY %98'9  Suruanbas 1e3ueg od uoneIN €449d  ,ST0T M Suem
Gurouanbag
V/N 4dndt awouas-a[0Y M od uonemnn €4404d 60€10T ‘D onH
DTSIT D6YCS DSYTV %19°C Surouanbes 1a5ues BUIOUIdIE] I9)01N) uoneny €44D04
DSLEL DELES DLTED D6YTS DYV %6L'8 Suousnbas 1o3ues  BWOUIIIED SIA[9] [EURY uonemn €4404
DTSYT DTLED “D6YTS D8PV %8%'6  durouenbas 1ogues od uoneINN R E LS 209T0T ‘X uenx
V/N BL'TS SON Ia0ued Joen Areurin uonenpy ddD4/494 +,0C0T ‘M onZ
uorSox uonerd)y  uonendod pajsay poyour Sunsay, uonyendod 3a8xe], uo1ssaxdxa auan uorssaxdxa Jedk JoyIny
Suouwre Louanbaig 1081e],

‘suonjerd)fe onouag Suniodarsarpnis 9 FTIV.L



HE ET AL.

efficacy outcomes in untreated patients.'®’® Hence, fur-
ther studies need to be conducted to validate whether
the combination of immunotherapy and chemotherapy
can improve clinical efficacy for untreated patients.

It was found that a substantial proportion of la/mUC
patients cannot experience durable responses to ICIs,”™®!
and treatment options are limited for patients who were
refractory to platinum-based chemotherapy and immu-
notherapy. Targeted therapies provided alternative and
promising options for those patients, which associated
with molecular alterations in various molecular subtypes,
including PD-L1 status, FGFR-3 expression, HER2 expres-
sion, Nectin-4 expression, and Trop-2 expression.''527%¢

Published reviews possessed different opinions re-
garding PD-L1 status as a response biomarker of ICIs.">*
One review found that ICIs were associated with survival
benefit compared with standard chemotherapy in PD-
L1 positive patients, while no benefit was observed in
patients with PD-L1 negative status in the first-line set-
ting.®> Another review suggested contrary findings based
on trials conducted in untreated or previously treated
patients."”® Inconclusive results may be associated with
the use of different antibodies, evaluation of different
compartments, that is tumor cells, immune cells or both
via distinct scoring systems, and different cutoff value in
definitions of PD-L1 positive patients in studies.”>** Thus,
more reliable biomarker is needed to improve outcomes
for selected patients.

FGFR alterations have been detected in a wide vari-
ety of cancers, while the highest frequency was observed
in UC, presenting in 17.9% to 32% among all cancer pa-
tients with FGFR alterations.®®®” Within the FGFR fam-
ily, FGFR3 alterations showed the highest prevalence,®’
which is consistent with our findings.®®7* It is also worth
noting that the frequency of FGFR3 alteration were gen-
erally lower among Chinese UC patients compared to the
western patients based on included studies.®®’*”* In terms
of FGFR3 alteration proportion among BC and UTUC pa-
tients, no significant difference was found among Chinese
patients.”>”® In contrast, significantly higher frequency
was identified in UTUC compared to BC among western
population,” which was consistent with a previously con-
ducted large cohort study.*® EAU guideline recommends
FGFR3 testing to facilitate second-line treatment choices
of FGFR inhibitors for mUC patients.”> Erdafitinib, an
FGFR inhibitor, was granted the accelerated approval by
FDA. Its trial showed an ORR of 40% and a median OS
of 13.8 months in chemotherapy-experienced patients, of
which some also have received ICIs.* In addition, erdafi-
tinib is also recommended by NCCN and CSCO guide-
lines as a second-line and subsequent-line therapy option
for patients who have already received both a platinum-
containing therapy and a ICL."%
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Several ADCs were generated, including RC48-ADC,
enfortumab vedotin, and sacituzumab govitecan. RC48-
ADC, a HER2-targeting ADC, was approved in China for
HER?2 overexpression la/mUC patients who failed che-
motherapy, in which HER2 overexpression is defined as
HER2 THC2+ or 3+.” Based on the clinical pathological
expert consensus on HER2 testing in UC in China, HER2
testing is highly recommended for la/mUC patients to se-
lect potential patients who can benefit from HER2-ADC.”*
Testing results might be varied across testing methods due
to their different sensitivity and specificity rates, at the
same time the detection process and results interpretation
have not achieved a global consensus yet.”" Enfortumab
vedotin (EV), targeting Nectin-4, was granted accelerated
approval by the FDA and EMA for mUC patients who had
previously received both platinum-based chemotherapy
regimen and immunotherapy,”®®* and Sacituzumab govite-
can which recognizes Trop-2-expressing cancer cells has
received accelerated FDA approval for mUC patients with
prior platinum and immunotherapy pretreatment.3***

Admittedly, this study has several limitations. First, qual-
ity assessment of included studies was not conducted due to
the nature of comprehensive inclusion for literature diver-
sity from scoping review study. Second, comparisons of the
efficacy and safety across studies were difficult to be made
because of differences in study design, data reporting such
as missingness in LOT information. Third, 13 studies in-
cluded less than 50 patients and 31 studies were conducted
more than five years ago, which may not be reflective to
current treatment patterns. In addition, since no epidemi-
ological study meeting the inclusion criteria was identified,
relevant websites have been searched, which reported the
general epidemiology data for bladder cancer, while data on
urothelial carcinoma specifically were not available.

5 | CONCLUSION

Despite chemotherapy has remained a key role in the
treatment option for Chinese la/mUC patients for dec-
ades, novel treatments of ICIs, targeted therapy, and
ADCs are rapidly evolving, with a handful of agents that
demonstrated clinical promise have obtained approval.
Beyond the established standards integrated in multiple
guidelines, standardization of treatments for la/mUC
patients might be a solution to improve the treatment ef-
fectiveness and advance the current treatment landscape.
Furthermore, pioneering large research in real-world set-
ting is encouraged given the limited real-world evidence
in la/mUC patients, and particularly among Chinese
population. With the heterogenous performance of gene
alterations across different patients, future study could be
promoted to better understand the molecular biomarkers
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and pathways in la/mUC patients, and further explore po-
tential precise therapies for specific molecular subtypes.
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