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• Data were extracted from 29 selected records 
representing several regions (Figure 1),  
including the USA, the EU, the UK, Asia, Russia, 
and the Middle East. The 29 identified studies 
were either retrospective observational studies 
(n=10) or analyses of large databases or 
registries (n=19). Overall, the SLR represented 
87,784 patients, with a range of individual study 
population sizes from 14 to18,888 participants

• Among the 29 studies (Table 1), 3 types of NST 
groups were identified (groups A, B, C)

 – A total of 33 subgroups were identified 
because 4 studies reported patients from  
2 types of NST

• Patient characteristics differed slightly between 
the studies to include special populations of 
mUC, metastatic upper tract UC, or node-
positive bladder cancer

• Among 13 studies (14 subgroups) from North 
America, NST rates were 14%-60% (Figure 2)

 – Yearly NST rates from 2015-2019 ranged 
from 48%-58%,10 largely consistent with 3 
large database analyses in the USA that 
reported NST rates ranging from 40%-60%11-13 

 – The outliers of the recent group A studies 
were 2 USA studies with NST rates of  
23% and 14%14,15

• In 8 studies (10 subgroups) from European 
countries:

 – NST rates of 40%-74% were reported within 
group A. NST rates were highest in the  
UK studies (70%-74%),16,17 followed by 
Denmark (64%),18 the Netherlands (48%),19 
and Spain (40%)20 

 – NST rates within group B ranged from 8%-
12%, except for a Dutch multicenter study9 
with a small study population (<100), which 
reported a rate of 53%

 – NST rates within group C were 22% 
(Denmark21) and 57% (the Netherlands8)

• In 8 studies (9 subgroups) from the rest of the 
world, NST rates were reported to be on the 
lower end of the spectrum (7.1%-36%),6,22-28 with 
only 2 studies reporting NST rates >40%25,26

• Seven studies4,6,7,9,12,19,26 reported OS data for 
both treated and undertreated patients  
(Figure 3)

 – Median OS in patients with NST ranged 
from 2.0-6.9 months compared with 9.2-34.5 
months in those who received ST

 – The difference in OS between patients  
with NST and those who received ST  
was statistically significant in all studies 
except one

• One study7 reported a longer OS in patients 
treated with 1L chemotherapy followed by 2L 
IO than in those treated with 1L chemotherapy 
or 1L IO only; another study6 reported longer OS 
in patients receiving IO than in those receiving 
chemotherapy (line of therapy not reported)

• Six studies4,9,10,13,19,26 recorded characteristics 
of patients with NST (Table 2), but only 2 of 
these studies13,26 performed statistical analyses 
comparing with patients who received ST; 
post hoc Fisher’s exact test was performed 
to analyze the association of patient 
characteristics with NST for the remaining  
4 studies4,9,10,19

• Age was the most commonly reported patient 
characteristic and was significantly associated 
with NST in 5 studies

• Other factors that were associated with NST 
included poor ECOG performance status (2/3), 
poor renal function (2/3), metastases spread 
outside the lymph nodes (2/2), comorbidities 
(2/2), non-White race or ethnicity (2/3), female 
sex (1/6), and the primary organ being the 
bladder (1/1)

Table 2. Factors associated with NST

Reference
Parikh et al.  
201913

Ikeda et al. 
202026

Geynisman et al. 
20224

Bilen et al.  
202110

Reesink et al.  
20209

Richters et al. 
202019

Geographic location USA Japan USA USA The Netherlands The Netherlands
Study period 2015-2017 1990-2015 2011-2020 2015-2019 2008-2016 2016-2017
Statistics Reported Reported Post hoc Post hoc Post hoc Post hoc

Older age
<65 vs ≥65 years Median age <65 vs ≥65 years

—
<70 vs ≥70 years <60 vs ≥60 years

p<0.005 p<0.05 p<0.05 p<0.001 p<0.001

Poor ECOG PS
0 -1 vs ≥2

—
0 -1 vs ≥2

— —
0 -1 vs ≥2

p<0.05 NS p<0.001

Poor renal function —

eGFR change rate: 
normal vs moderate 
vs severe — —

eGFR ≤30 vs >30;   
≤60 vs >60  
mL/min/1.73 m2

eGFR ≤30 vs >30;  
≤60 vs >60  
mL/min/1.73 m2

NS p<0.05 p<0.001

Metastatic disease — — — —
M0 vs M1

Lymph nodes only vs 
spread outside lymph 
nodes

p<0.05 p<0.001

Comorbidities — — —
Comorbidities vs  
no comorbidities —

No. of comorbidities 
0-1 vs ≥2

p<0.001 p<0.05

Race
White vs Non-White

—
White vs Non-White White vs Non-White

— —
NS p<0.05 p<0.001

Female sex
Male vs female Male vs female Male vs female Male vs female Male vs female Male vs female
NS NS NS p<0.001 NS NS

Primary organ being bladder — —
Bladder vs 
nonbladder — — —
p<0.001

Higher stage at initial diagnosis —
T stage <pT3 vs ≥pT3

— — — —
NS

BSC, best supportive care; eGFR, estimated glomerular filtration rate; NS, nonsignificant; NST, no systemic treatment; ST, systemic treatment. 
*Number does not add up because several studies report patients from several groups.
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SCOPE
• The objectives of this systematic literature review (SLR) were to 

comprehensively characterize treatment patterns in la/mUC, 
focusing on rates of patients who did not receive systemic 
treatment (NST), clinical and sociodemographic factors, and 
resulting overall survival (OS) in the real world

CONCLUSIONS
• No significant heterogeneity was observed in populations 

of patients with la/mUC and reported NST rates across study 
types, population sizes, and geographic location

 – A substantial proportion of patients were reported as NST 
and had extremely high mortality

• Reasons for undertreatment included older age, poor 
performance status, poor renal function, comorbidities, and 
other clinical and nonclinical factors

• Our results suggest that there is a group of patients who are 
eligible for first-line (1L) systemic treatment (ST) but do not 
receive it, which limits the opportunity for potential OS benefits

 – Given the availability of promising treatments that offer 
improved OS with manageable safety profiles, patient-
focused, evidenced-based selection of 1L ST is needed

• Future research addressing treatment decisions in the evolving 
treatment landscape of immunotherapy (IO) and other novel 
agents is warranted to expand real-world patient eligibility 
and optimize OS benefits

Undertreatment rates, associated factors, 
and survival among patients with locally 
advanced or metastatic urothelial 
cancer (la/mUC): a systematic 
literature review
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RESULTS

• Current treatment guidelines for la/mUC 
recommend platinum-based chemotherapy as 
1L treatment for all eligible patients,1-3 followed 
by 1L maintenance IO with avelumab in patients 
who are progression-free after platinum-based 
chemotherapy1

• In addition to maintenance, IO may be given in 
patients with la/mUC as 1L treatment for PD-L1–
positive and for platinum-ineligible patients, or 
as second-line (2L) treatment following platinum-
based 1L chemotherapy 

• For end-stage disease, supportive care is 
recommended (eg, analgesia, antibiotics), as 
well as palliative surgery or radiotherapy

• Previous studies have suggested that some 
patients with la/mUC do not receive ST.4-6 While 
median OS with ST is 9-24 months, NST prognosis is 
poor and OS is short4,6-9 

• Underutilization of ST in patients with la/mUC has 
not been comprehensively investigated, and 
questions remain regarding the drivers behind 
treatment decisions and the high mortality rates 
despite the newly available agents in this setting

BACKGROUND METHODS

Figure 1. PRISMA diagram

330 Records excluded
Population 115 
Intervention 0 
Outcomes 52
Study design 90
Duplicate† 73†

306 Records of interests: 
Records extracted: 29 

Records not extracted‡: 277

7,831 Articles identified 
through OVID search

5,392 Records excluded
     Prior to 2017 3,989
Trials 784 
Duplicate 619

2,439  Records selected
for abstract review 

1,943 Records excluded
Population 839 
Intervention 0
Outcomes 450
Study design 559
Duplicate 95

115 Abstracts included from 
congress search* 

25 Records included from 
bibliographic search*

636 Records selected for 
full text review
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NST, no systemic treatment.
*Includes duplicates with title/abstract review. †Includes duplicates between title/abstract review and manually 
added records from congress search* and bibliographic search.* ‡Records were not extracted unless fulfilling the 
additional criteria for data extraction: reporting of NST rates and specification of period when data were acquired.

• We conducted a Cochrane guideline–based SLR of real-world evidence of NST in patients with la/mUC published from 2017-2022 (including a study 
period of 2015 or later). Studies published in English, Spanish, French, and German languages from any country were included

• The Cochrane Library, EconLit, Embase, MEDLINE, and MEDLINE In-Process databases were searched on 25 February 2022. The following conferences 
were hand-searched for abstracts published in 2017 and later: American Society of Clinical Oncology (ASCO) Annual Meeting, ASCO Genitourinary 
Cancers Symposium, European Society for Medical Oncology Congress, International Society for Pharmacoeconomics and Outcomes Research 
annual conference, and European Association of Urology Congress

• In the absence of statistics describing associations of patient characteristics with NST within the publications of interests, we performed Fisher’s exact 
tests (statistical test used to analyze contingency tables) using MedCalc software for categorical variables as post hoc statistical analyses

Table 1. NST summaries by category

Group
Description of patients  
with NST

No. of 
studies

Patients undertreated
Median  
(range), %

North America, 
range, %

European countries, 
range, %

Rest of the world,†  
range, %

A Supportive care (surgery, radiotherapy, BSC)   
was not reported 19 47.2 (9.3-74.0) 14.3-60.1 39.6-74.0 9.3-62.6

B Supportive care (surgery, radiotherapy, or BSC) 
was provided instead of 1L ST 9 25.0 (7.1-57.4) 25.0‡ 8.3-53.3 7.1-57.4

C Surgery or radiotherapy was not provided 5 23.4 (12.5-56.9) 23.4-33.6 21.6-56.9 12.5‡

All categories 29* 39.1 (7.1-74.0) 14.3-60.1 8.3-74.0 7.1-62.6

BSC, best supportive care; NST, no systemic treatment; ST, systemic treatment. 
*Number does not add up because several studies report patients from several groups. †Rest of the world included Russia, Japan, South Korea, and Middle East countries. ‡No range was provided because only one study was available.

Figure 2. NST rates by geography
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NST categories Group B: Supportive care (surgery, radiotherapy, or BSC) was provided Group C: Surgery or radiotherapy was not provided    

1L, first line; BSC, best supportive care; ST, systemic treatment.

Figure 3. OS with NST vs ST 
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1L, first line; 2L, second line; aUC, advanced urothelial carcinoma; BSC, best supportive care; chemo, chemotherapy; IO, immunotherapy; mBC, metastatic bladder cancer; mUTUC, metastatic upper tract urothelial carcinoma; NE, not estimable; NR, not reported; NST, no systemic 
treatment; OS, overall survival; radio, radiotherapy; ST, systemic treatment; w/, with; w/o, without. 
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