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Abstract

Background While the treatment guidelines have been established for pure urothelial carcinoma (pUC), patients
with variant type urothelial carcinoma (vUC) face limited effective treatment options. The effectiveness of immune
checkpoint inhibitors (ICl) in patients with vUC remains uncertain and necessitates additional research.

Method We conducted a retrospective, multicenter study to explore the effectiveness of ICl in patients with pUC
or vUC in Taiwan. We evaluated the overall response rate (ORR) through univariate logistic regression analysis and
examined the overall survival (OS) and progression-free survival (PFS) using Kaplan-Meier analysis. Additionally, we
employed univariate and multivariate Cox proportional hazards models to analyze the data.

Result A total of 142 patients (116 pUC, 26 vUC) were included in our final analysis. The ORR was marginally higher

in patients with pUC compared to those with vUC (34.5% vs. 23.1%, p=0.26). Among all patients, 12.9% with pUC
achieved a complete response (CR) after ICl treatment, while no vUC cases achieved CR (p=0.05). There were no
significant differences in PFS (median 3.6 months vs. 4.1 months, p=0.34) or OS (median 16.3 months vs. 11.0 months,
p=0.24) when comparing patients with pUC or vUC. In the subgroup analysis, patients with pUC who underwent
first-line ICI treatment exhibited significantly improved OS compared to those with vUC (24.6 months vs. 9.1 months,
p=0.004).

Conclusion The use of ICl as monotherapy is a feasible and effective treatment approach for patients with metastatic
vUC.
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Introduction

Bladder cancer (BC) is a prevalent malignancy world-
wide, with an estimated 573,000 new cases and 21,300
deaths reported annually in United State [1]. At the time
of diagnosis, 25% of patients have muscle-invasive BC
(MIBC), while 5% have metastatic disease [2]. Metastatic
urothelial carcinoma (mUC) is a challenging disease due
to aggressive behavior and high mortality rate. Currently,
the standard first-line treatment for patients with mUC
is cisplatin-based chemotherapy, including gemcitabine
with cisplatin or dose-dense MVAC (methotrexate, vin-
blastine, doxorubicin and cisplatin). However, there are
patients who are not suitable for cisplatin-based chemo-
therapy due to various reasons such as chronic kidney
disease, poor performance status or congestive heart
failure, and are therefore considered cisplatin-ineligible
[3]. In such cases, carboplatin-containing chemotherapy
may be a suitable alternative first-line treatment. Despite
these aggressive treatments, the median overall sur-
vival (OS) for mUC ranges from 13 to 15 months with
standard chemotherapy [4, 5]. The current treatment
approach for mUC falls short of expectations, highlight-
ing the ongoing necessity for the discovery of new drugs
that offer improved effectiveness and tolerability.

The introduction of immune checkpoint inhibitor (ICI)
therapy in 2017 has revolutionized the approach to treat-
ing mUC [6]. In particular, for patients who are unfit for
platinum-based chemotherapy, ICI provides a ray of hope
for treatment [7]. In the KEYNOTE 045 study, pembro-
lizumab demonstrated a superior survival benefit com-
pared to chemotherapy in patients who were refractory
to first-line platinum-based treatment [8]. Although the
first-line use of ICI in mUC patients did not demon-
strate superior survival to platinum-based chemotherapy
in KEYNOTE 361 and IMVigor 130 studies, pembroli-
zumab has still been granted FDA approval for first-line
use in patients who are ineligible for any platinum-based
treatment [9, 10].

Over the past few years, the incidence of variant UC
(vUC) has been increasing due to heightened awareness
of its underlying pathology [9]. Earlier research has indi-
cated that variant UC (vUC) exhibits a poorer postop-
erative recurrence-free survival (RFS), OS, and increased
resistance to chemotherapy when compared to pure UC
(pUC) [11-14]. In advance, limited and conflicting data
exist regarding the effectiveness of ICI in treating vUC,
making it challenging to establish a clear stance on the
use of ICI in these rare cases [15—17]. Miller et al. con-
ducted a study indicating that the overall response rate
(ORR) and OS of ICI treatment were similar in both vUC
and pUC cases [15]. Contrarily, the study conducted by
Minato et al. demonstrated that vUC exhibited a higher
ORR when treated with pembrolizumab [17]. Given
the uncertain efficacy of ICI patients with vUC and the
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limited available data specifically for Asian population,
we proposed a real-world study in Taiwan to investigate
the treatment outcomes of ICI therapy in vUC patients.

Material and method

Patient selection and treatment

We conducted a retrospective, multicenter analysis from
patients of two medical centers in Taiwan: Kaohsiung
Chang Gung Memorial Hospital and Linkou Chang Gung
Memorial Hospital. All patients had a definite histo-
pathological diagnosis of urothelial carcinoma between
August 2006 to April 2022. Every patient included in the
study received a minimum of one cycle of ICI mono-
therapy, which consisted of pembrolizumab, nivolumab,
avelumab, durvalumab, and atezolizumab. Patients
with localized disease or ICI treatment duration less
than 1 month were excluded from the study. It is essen-
tial to note that clinical signs of infection, such as fever,
positive blood or urine cultures, and the absence of sys-
temic inflammatory response syndrome (SIRS), are also
required prior to ICI treatment. The detailed consort dia-
gram can be found in Fig. 1.

Clinical data and response evaluation

We extracted the following data from medical records,
including age, sex, Eastern Cooperative Oncology Group
(ECOG) performance status, laboratory results, Bajorin
risk score, and PD-L1 expression level. The presence of
metastasis in visceral organs was determined by com-
puted tomography (CT) or magnetic resonance imaging
(MRI). PD-L1 immunohistochemistry staining was per-
formed using the Dako 22C3 anti-human PD-L1 anti-
body and interpreted by certified pathologists (T.T.L. and
C.C.C.). Treatment response was assessed by clinicians
following the RECIST guideline (version 1.1).

Statistical design

To evaluate the heterogeneity among different histo-
logic subgroups, a paired t-test or chi-square test was
employed. We used Kaplan-Meier method with the log-
rank test to estimate survival analysis (PFS and OS).
Treatment subgroups were compared using hazard ratios
(HRs) and associated 95% confidence intervals (Cls)
based on an unstratified Cox regression model, consid-
ering both univariate and multivariate analysis. In all
analyses, two-tailed tests were utilized, and statistical sig-
nificance was determined as p-value<0.05. The statisti-
cal analyses were performed using SPSS (version 26) and
GraphPad Prism (version 9.5).

Results

Patient characteristics

A total of 387 mUC patients were included in the study.
Patients with cytologic diagnosis only (2), non-advanced
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387 patients treated with ICI
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Exclusions:
- Cytology only(2)

\ 4

167 patients after exclusion

- Non-advanced(37)
- Combination therapy(181)

Exclusions:

\ 4

142 patients
(OS, PFS, ORR analysis)

Fig. 1 Consort diagram of the study

disease (37), received combination treatment with che-
motherapy (181), had missing vital data (10) or had
a treatment duration of less than 1 month (15) were
excluded (Fig. 1). The final analysis included 142 eligible
patients, consisting of 116 patients with pUC (82%) and
26 patients with vUC (18%).

The baseline demographic characteristics of the enrolled
patients were well balanced across the different pathologic
groups, as depicted in Table 1. The majority of patients were
aged over 65 (66.9%), had an ECOG performance status
of 0-1 (85.9%), and presented with lymph node metasta-
sis (86.6%). A majority of the patients (54.2%) in the study
had tumors originating from the upper urinary tract, while
a significant proportion (52.8%) exhibited visceral metasta-
sis. The utilization of anti-PD1 treatment was significantly
higher in vUC patients compared to the pUC group (76.9%
vs. 53.4%, p=0.047).

Among the variant types, squamous differentiation was
the most prevalent (69.2%), followed by the micropapil-
lary type (19.2%). A detailed breakdown of the distribu-
tion of histopathologic variants can be found in Table 2.

Treatment response and survival outcomes

When assessing the overall tumor response to ICI
(shown in Table 3), it was observed that patients with
pUC achieved a complete response rate of 12.9%,
whereas no complete responses were observed among
patients with vUC. Moreover, patients with pUC exhib-
ited a higher ORR of 34.5% compared to 23.1% in patients
with vUC. The disease control rate (DCR) was achieved
in 54 patients with pUC (46.6%) and 12 patients with
vUC (46.2%). These findings suggest differing response
patterns between pUC and vUC in the context of ICI
therapy.

- Missing vital status(10)
- Duration of 10 therapy <1 month(15)

During the median follow-up period of 37.2 months, a
total of 79 deaths occurred (61 in the pUC group and 18
in the vUC group). The Kaplan-Meier curves for OS and
PES are depicted in Fig. 2. The median OS for patients
with pUC and vUC was 16.3 months and 11.0 months,
respectively (HR 0.74, 95% CI 0.42-1.30, p=0.24). The
median PFS was 3.6 months for pUC and 4.1 months for
vUC (HR 0.80, 95% CI 0.50-1.30, p=0.34). These find-
ings suggest similar survival outcomes between pUC and
vUC, although the observed differences did not reach
statistical significance.

We further analyzed the survival outcomes based on
different treatment lines (first-line vs. second and later
line) and are presented in Fig. 3. In the first-line set-
ting, patients with pUC exhibited a median OS of 24.6
months, while those with vUC had a median OS of 9.1
months (p=0.004). The median PFS was 4.3 months for
pUC and 3.4 months for vUC (p=0.15). In the second
and later line setting, pUC showed a median OS of 40.7
months, while vUC had a median OS of 12.4 months
(p=0.37). The median PFS was 3.5 months for pUC and
5.9 months for vUC (p=0.84).

Tables 4 and 5 present the subgroup analysis for sur-
vival outcomes. In the univariate analysis, the signifi-
cant prognostic factors for OS were Bajorin risk score
(p<0.001), baseline WBC (p<0.001), and hemoglobin
levels (p=0.007). Multivariate analysis also revealed
that the Bajorin risk score (p=0.002), baseline WBC
(p=0.003), and hemoglobin levels (p=0.003) were associ-
ated with improved overall survival. Regarding multivari-
ate analysis of progression-free survival, the Bajorin risk
score (p=0.025) and baseline WBC (p=0.01) were identi-
fied as significant prognostic factors.
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All (n, %) pucC vUC P value
(n, %) (n, %)

Age (year) 0.46
<65 47 (33.1) 40 (34.5) 7(26.9)
>65 95 (66.9) 76 (65.5) 19 (73.1)

Gender 0.72
Female 59 (41.5) 49 (42.2) 10 (38.5)
Male 83 (58.5) 67 (57.8 16 (61.5)

ECOG 0.83
0-1 122 (85.9) 100 (86.2) 22(84.6)
22 20(14.7) 16 (13.8) 4(154)

Renal function (mL/min) 0.57
CCr=60 46 (34.1) 37 (33) 9(39.1)
CCr<60 89 (65.9) 75 (67) 14 (60.9)

Primary site 093
Upper tract 77 (54.2) 64 (55.2) 13 (50.0)
Bladder 63 (44.4) 52(44.8) 11(42.3)
Multifocal 2(14) 0(0) 2(7.7)

Lymph node metastasis 0.35
No 19(134) 17.(14.7) 2(7.7)
Yes 123 (86.6) 99 (85.3) 24(92.3)

Visceral metastasis 0.75
No 67 (47.2) 54 (46.6) 13(50.0)
Yes 75(52.8) 62 (53.4) 13 (50.0)

Liver metastasis 0.66
No 110 (77.5) 89 (76.7) 21(80.8)
Yes 32(225) 27(233) 5(19.2)

Lung metastasis 0.63
No 87 (61.3) 70 (65.4) 17 (60.3)
Yes 55(387) 46 (34.6) 9(39.7)

Bone metastasis 0.25
No 114 (80.3) 91 (784) 23(88.5)
Yes 28(19.7) 25(21.6) 3(11.5)

WBC (x 10%/uL) 0.36
<10 101 (71.1) 85(733) 16 (61.5)
>10 32(225) 25(21.6) 7(26.9)
missing 9(6.30) 6 (5.20) 3(11.5)

NLR 0.30
<3 45 (31.7) 36(31.0) 9(34.6)
>3 85 (59.9) 72 (62.1) 13 (50.0)
missing 12 (8.5) 8 (6.9) 4(154)

Hemoglobin (g/dL) 035
>10 89 (62.7) 74 (63.8) 15(57.7)
<10 45(31.7) 37 (31.9) 8(30.8)
missing 8 (5.6 5(4.3) 3(11.5)

Bajorin prognostic factor 0.99
0 58 (40.8) 47 (40.5) 20 (42.3)
1 73 (51. 60 (51 5(50.0)
2 11(7.7) 9( 1(7.7)

PD-L1 expression 0.27
<10 38(26.8) 29 (25.0) 9(34.6)
>10 40 (28.2) 31(26.7) 9(34.6)
missing 64 (45.1) 56 (48.3) 8(30.8)

Line of therapy 0.29
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Table 1 (continued)
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All (n, %) pUC vUC P value
(n, %) (n, %)
First-line 79 (55.6) 62 (534) 17 (65.4)
> 2line 63(44.4) 54 (44.6) 9 (34.6)
ICl type 0.047
Anti-PD1 82(57.7) 62 (53.4) 20(76.9)
Anti-PDL1 60 (4 54 (46.6) 6(23.1)
De novo metastasis 0.30
No 80 (56.3) 63 (54. 17 (65.4)
Yes 62 (43.7) 53 (45.7) 9(34.6)
Radical surgery' 0.09
No 76 (53.5) 66 (56.9) 10 (38.5)
Yes 66 (46.5) 50 (43.1) 16 (61.5)
Systemic chemotherapy? 033
Neoadjuvant 16 (24.2) 13 (26) 3(18.8)
Adjuvant 15(22.8) 13 (26) 2(125)
None 35(53) 24 (48) 11(68.8)

Abbreviations: pUC, pure urothelial carcinoma; vUC, variant urothelial carcinoma; CCr, clearance of creatinine; ECOG, Eastern Cooperative Oncology Group; NLR,
neutrophil to lymphocyte ratio; WBC, white blood cell count; PD-L1, programmed cell death ligand-1; ICI, immune checkpoint inhibitor

'radical cystectomy or radical nephroureterectomy
2chemotherapy pre or post radical surgery

Table 2 The distribution of histopathologic variants among the

patients

All (n, %)
Histology
Squamous 18 (69.2)
Micropapillary 5(19.2)
Sarcomatoid 1(3.8)
Adenocarcinoma' 1(38)
Small cell NEC 1(3.8)

NEC, neuroendocrine carcinoma

"Mucinous histology

Table 3 Efficacy of immune checkpoint inhibitor stratified by
histologic variant

pucC vuUC p value

n (%) n (%)
Complete response (CR) 15(12.9) 0 0.05
Partial response (PR) 25(21.6) 6(23.1) 0.87
Stable disease (SD) 14 (12.1) 6 (23.1) 0.15
Progressive disease (PD) 62 (534) 14 (53.8) 0.96
Response rate (RR) 40 (34.5) 6(23.1) 0.26
Disease control rate (DCR) 54 (46.6) 12 (46.2) 0.97

Abbreviations: pUC, pure urothelial carcinoma; vUC, variant urothelial
carcinoma

Discussion

The impact of histologic variant on treatment response
and survival outcomes in patients receiving ICI ther-
apy remains a topic of ongoing debate. To address this,
we conducted a retrospective study aiming to assess
the effectiveness of ICI monotherapy in patients with
pUC and vUC. Our findings revealed that the ORR was
numerically higher in patients with pUC compared to

those with vUC (34.5% vs. 23.1%). Notably, patients with
pUC exhibited a more favorable depth of response, as
evidenced by a higher complete response rate of 12.9%,
while no complete responses were observed in vUC
patients. Although our results showed similar PFS and
OS between the two groups overall, subgroup analy-
sis demonstrated that patients with pUC experienced
improved OS in the context of first-line ICI treatment.

The findings of our study are consistent with several
previous investigations. Miller et al. conducted a study
that revealed similar ORR (28% vs. 29%, p=0.9) and
median OS (11 months vs. 10.1 months, p=0.6) between
patients with pUC and vUC who underwent ICI mono-
therapy [15]. In another study by Kobayashi et al., they
found a comparable ORR between vUC and pUC patients
(24.5% vs. 17.3%, p=0.098), and no significant differ-
ences were observed in terms of PFS or OS between the
two groups [16]. However, Minato et al. demonstrated
higher ORR and complete response (CR) rates in vUC
patients (59.1%, CR rate: 9.1%) compared to pUC patients
(24.7%, CR rate: 4.9%) when treated with pembrolizumab
monotherapy after platinum treatment failure, although
there were no significant differences in PFS or OS [17]. A
detailed comparison can be found on Table 6.

Given the conflicting findings, our data contributes novel
evidence to the appropriateness of employing ICI for the
treatment of vUC. Of note, our research findings are the
first to demonstrate that ICI yield significantly superior OS
benefits in pUC compared to vUC in the first-line treatment
of mUC. These results can provide guidance in the selection
of appropriate patients for ICI treatment.
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Table 4 Univariate and multivariate analysis of PFS

Characteristics Median PFS Univariate Multivariate

(month) HR (95% ClI) p value HR (95% Cl) p

value

Age (year) 0.64

<65 4.1 1

>65 35 1.09 (0.74-1.60)

Gender 042

Female 4.1 1

Male 3.6 1.16 (0.80-1.68)

Bajorin risk score 0.007 0.025

0-1 43 1 1

2 20 2.24(1.22-4.09) 2.10(1.09-4.03)

WBC (x 10%/uL) <0.001 0.001

<10 59 1 1

>10 2.0 2.33(1.52-3.59) 2.17(1.40-3.37)

Hemoglobin (g/dL) 030 0.265

<10 2.5 1 1

>10 4.5 0.80(0.53-1.21) 0.79(0.52-1.19)

Origin 045

Lower tract 6.0 1

Upper tract 3.2 1.15(0.79—0.66)

Histology 0.35 0.19

Non-variant 3.6 1 1

Variant 4.1 1.23(0.79-1.93) 1.37(0.85-2.23)

Line of therapy 0.51

1 37 1

>2 35 1.13(0.78-1.63)

Abbreviations: PFS, progression free survival; HR, hazard ratio; Cl, confidence interval; ECOG, Eastern Cooperative Oncology Group; WBC, white blood cell count;

NLR, neutrophil to lymphocyte ratio; Hb, hemoglobin

Different histologic variants can potentially influence the
response to ICI in a clinical setting. The 2016 WHO classi-
fication identifies vUC as a histologic variant encompassing
a diverse range of subtypes, such as squamous, glandular,
micropapillary, sarcomatoid, plasmacytoid, small cell carci-
noma, and others [18]. The squamous and micropapillary
variants, among others, have been associated with more
aggressive characteristics, resistance to chemotherapy, and
poorer overall survival outcomes [19-22]. To gain insights
into the response of specific variants to ICI, the most
effective approach is to examine the ORR and pathologic
response through neoadjuvant trials. The PURE-01 study
observed that neoadjuvant pembrolizumab treatment in
patients with muscle-invasive bladder cancer (MIBC) led
to a substantial pathologic complete response (PCR) rate,
with impressive outcomes of up to 42% [23]. Among all
the enrolled variants, the squamous variant demonstrated
tumor downstaging to pT1 or pTa in 86% of cases, with one
case (14%) even achieving pCR [24]. The NABUCCO trial
reported a 100% pCR rate in two out of two patients with
the squamous variant who received neoadjuvant treatment
with nivolumab and ipilimumab, suggesting that the squa-
mous variant is not the determining factor for the effective-
ness of ICI treatment [25]. Notably, the squamous variant

exhibited a substantial presence of CD-274 gene amplifica-
tion (5%), PD-L1 expression, and a high tumor mutational
burden (TMB), all of which suggest its potential responsive-
ness to ICI treatment [26].

The lymphoepithelioma-like carcinoma (LELC) vari-
ant is a histologic subtype that closely resembles naso-
pharyngeal carcinoma and shares a connection with
Epstein-Barr virus (EBV) activity [27]. A case series
involving pulmonary LELC demonstrated a notable high
response rate (80%) and a longer median PFS compared
to standard chemotherapy when treated with ICI [28].
In the PURE-01 study, two out of three cases with LEL
variants exhibited a pT0 response by neoadjuvant pem-
brolizumab treatment [24]. Urothelial carcinoma with
sarcomatoid differentiation is a rare subtype charac-
terized by advanced stage and associated with a worse
survival [29]. Several case reports demonstrated that
sarcomatoid variant had an exceptional response to ICI
[30, 31]. In a study by Kobayashi et al., it was demon-
strated that the sarcomatoid variant, when treated with
ICI, exhibited a significantly higher ORR and improved
OS compared to pUC [16]. The presence of sarcomatoid
transformation in conventional bladder cancer is thought
to entail a distinct mutational landscape and elevated
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Table 5 Univariate and multivariate analysis of OS
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Characteristics Median OS Univariate Multivariate
(month) HR (95% Cl) p value HR (95% ClI) p

value

Age (year) 0.80

<65 189 1

>65 15.9 0.94 (0.59-1.49)

Gender 0.753

Female 15.9 1

Male 17.5 1.07 (0.68-1.68)

Bajorin risk score <0.001 0.002

0-1 19.5 1 1

2 33 3.16 (1.69-5.88) 2.94(1.49-5.79)

WBC (x 10%/uL) <0.001 0.003

<10 22.7 1 1

>10 6.5 2.38(1.46-3.87) 2.14(1.29-3.56)

Hemoglobin (g/dL) 0.007 0.003

<10 74 1 1

>10 19.9 0.53(0.33-0.85) 047(0.29-0.78)

Origin 0.36

Lower tract 199 1

Upper tract 124 1.23(0.78-1.94)

Histology 0.16 0.182

Non-variant 19.9 1 1

Variant 11.0 1.45(0.85-2.47) 1.48(0.83-2.64)

Line of therapy 0.89

1 17.5 1

>2 14.2 1.03(0.65-1.61)

Abbreviations: PF, progression free survival; HR, hazard ratio; Cl, confidence interval; ECOG, Eastern Cooperative Oncology Group; WBC, white blood cell count; NLR,
neutrophil to lymphocyte ratio; Hb, hemoglobin

Table 6 Efficacy of IClin vUC from published retrospective studies

Study Patients  Treatment Gender Origin Liver metastasis ORR Median survival
(line of therapy) (CRrate) (months)

Miller et al. 120 Anti-PD-L1 and M: 71% Upper: 16% 15% 29% PFS: 5.2
Anti-PD-1 F:29% Lower: 84% (NA) 0S:10.1
(2nd or later line, mixed)

Kobayashi et al. 147 Pembrolizumab M: 75.2% Upper: 50.6% 19.7% 24.5% PFS: NA
(2nd line) F: 24.8% Lower: 49.4% (6.1%) 0S:123

Minato et al. 22 Pembrolizumab M: 81.8% Upper: 45.5% 13.6% 59.1% PFS: 104
(2nd line) F:18.2% Bladder: 45.5% (9.1%) 0S:23.8

Multifocal: 9%

Our study 26 Anti-PD-L1 and M:61.5% Upper: 50% 19.2% 23.1% PFS: 4.1

Anti-PD-1(mixed) F:38.5% Bladder: 42.3% (0%) 0S:11.0

Multifocal: 7.7%

M, male; F, female; ORR, overall response rate; NA, not available

PD-L1 expression. These findings provide supportive evi-
dence for the potential effectiveness of ICI treatment [32].

When considering the depth of response to treatment,
it should be noted that none of the vUC patients in our
study achieved a clinical complete response (CR). How-
ever, other studies have reported clinical CR rates ranging
from 6.1 to 9.1% [16, 17]. It is important to consider that
the heterogeneity in patient backgrounds, various ICI
agents used, and the small number of cases in these stud-
ies may be confounding factors. Nonetheless, our study

found comparable disease control rates (DCR) between
pUC and vUC patients (46.6% vs. 46.2%, p=0.97).

In our research, we found that the Bajorin score, along
with the baseline WBC and hemoglobin levels, hold sub-
stantial significance as prognostic factors. These outcomes
align with the observations made by Bajorin et al. during
the pre-immunotherapy era, when cisplatin-based therapy
was primarily the established treatment protocol [33]. Leu-
kocytosis, as indicated in previous reports, may be linked to
tumors that produce granulocyte colony-stimulating factor
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(G-CSF), and this association is correlated with a less favor-
able prognosis [34]. Similarly, anemia has been identified
as an independent factor associated with reduced OS and
CSS among urothelial carcinoma patients [35]. Although
cancer-related anemia typically has multiple contributing
factors, the interaction between leukocytosis and anemia
can, in part, be elucidated by G-CSF’s impact on inhibiting
bone marrow erythropoiesis and promoting splenic eryth-
ropoiesis, ultimately exacerbating anemia [36].

There are a few limitations that are inherent to the
nature of the retrospective design of this study including
lack of randomized comparisons, lack of external valida-
tion, heterogeneity of clinical practice and missing PD-L1
status for further investigation. Notably, a greater propor-
tion of pUC patients received anti-PD1 therapy as com-
pared to vUC with statistical significance, which may
affect further survival outcome. Second, the assignment
of patients to different treatment groups relied on the
physician’s discretion and patient preferences, leading to
inherent selection bias. However, the analysis revealed no
discernible differences in demographic variables, includ-
ing sex, age and Bajorin prognostic factors, suggesting that
that the imbalance treatment bias was partially mitigated.
Third, in clinical practice, a significant number of diagno-
ses of mUC rely on small core biopsy specimens. None-
theless, the limited number of tumor cells present in these
small biopsies, coupled with the intrinsic heterogeneity of
tumors, can result in an underestimation of the true pro-
portion of vUC cases. Fourth, up to 40% cases lack the
PD-L1 values in this study. This was primarily due to the
earlier commencement of our study (Apr 2016) before the
Food and Drug Administration (FDA) announced restric-
tions on the front-line use of ICI for cisplatin-ineligible
patients in June 2018. The balanced distribution of miss-
ing PD-L1 values helped mitigate the bias to some extent.

Conclusion

In vUC patients, ICI monotherapy is an effective treat-
ment option either as first line or chemotherapy resis-
tant second-line treatment in advanced/metastatic UC.
Future randomized prospective trial and response analy-
sis of different histologic subtype to ICI is needed.
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