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Abstract

Background Immune checkpoint inhibitors have changed previous treatment paradigm of advanced urothelial carcinoma
(UC). The ARON-2 study (NCT05290038) aimed to assess the real-world effectiveness of pembrolizumab in patients recurred
or progressed after platinum-based chemotherapy.

Patients and Methods Medical records of patients with documented metastatic UC treated by pembrolizumab as second-
line therapy were retrospectively collected from 88 institutions in 23 countries. Patients were assessed for overall survival
(OS), progression-free survival (PFS) and overall response rate (ORR). Cox proportional hazards models were adopted to
explore the presence of prognostic factors.

Results In total, 836 patients were included: 544 patients (65%) received pembrolizumab after progression to first-line
platinum-based chemotherapy in the metastatic setting (cohort A) and 292 (35%) after recurring within < 12 months since
the completion of adjuvant or neoadjuvant chemotherapy (cohort B). The median follow-up time was 15.3 months. The
median OS and the ORR were 10.5 months and 31% in the overall study population, 9.1 months and 29% in cohort A and
14.6 months and 37% in cohort B. At multivariate analysis, ECOG-PS > 2, bone metastases, liver metastases and pembroli-
zumab setting (cohort A vs B) proved to be significantly associated with worst OS and PFS. Stratified by the presence of 0,
1-2 or 3—4 prognostic factors, the median OS was 29.4, 12.5 and 4.1 months (p <0.001), while the median PFS was 12.2,
6.4 and 2.8 months, respectively (p <0.001).

Conclusions Our study confirms that pembrolizumab is effective in the advanced UC real-world context, showing outcome
differences between patients recurred or progressed after platinum-based chemotherapy.
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Introduction

The World Health Organization (WHO) has globally esti-
mated 573,278 new cases of bladder cancer in 2020 [1].
In the same year, the number of bladder cancer-related
deaths has been estimated at 212,536, the 75% of which
are in men [1]. Urothelial cancer (UC) is the most frequent
histologic variant of tumors of the upper and lower urinary
tracts, representing approximately 90% of all new diagnoses
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[2]. The aggressive behavior of this tumor, which accounts
for a dramatically low 5-year survival rate of around 7%
[3], has pushed cancer researchers to develop novel thera-
peutic approaches with the aim of improving the manage-
ment of UC patients and to exceed the results obtained by
chemotherapy in this context [4]. The advent of immune
checkpoint inhibitors has, at least in part, changed the previ-
ous treatment paradigm of advanced UC patients progress-
ing after platinum-based chemotherapy [5]. The Food and
Drugs Administration (FDA) approved pembrolizumab
based on the results of the KEYNOTE-045 randomized
phase III trial [6]. In this trial, patients were randomized to
receive pembrolizumab at a dose of 200 mg every 3 weeks
or the investigator's choice of chemotherapy with pacli-
taxel, docetaxel or vinflunine. Patients progressed after
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platinum-based chemotherapy or recurred within 12 months
since completion of adjuvant or neoadjuvant therapy was
eligible. The coprimary endpoints were overall survival
(OS) and progression-free survival (PFS). Pembrolizumab,
compared to chemotherapy, yielded a longer median OS
(10.3 vs 7.4 months) and a lower rate of treatment-related
adverse events (60.9 vs 90.2%). No statistically significant
differences were found in terms of PFS. Of note, long-term
results with > 2 years of follow-up were consistent with
those reported by Bellmunt et al. in [7].

The ARON project was designed to globally share and
analyze real-world experiences on the use of immunother-
apy in patients with genitourinary tumors. Specifically, the
ARON-2 study (NCT05290038) was conducted to assess the
real-world efficacy of pembrolizumab in patients recurred or
progressed after platinum-based chemotherapy.

Patients and methods
Study population

Patients aged 18 years or older, diagnosed with advanced UC
confirmed through cytological and/or histologic tests, and
experiencing progression (cohort A) or recurrence (cohort
B) after receiving platinum-based therapy were part of the
ARON-2 study and treated with pembrolizumab between
January 1, 2016, and October 1, 2022. The study involved 88
institutions from 23 countries, as detailed in Supplementary
Table 1.

The entire ARON-2 dataset was analyzed in this study. To
ensure data security, information was anonymized, stored in
a password-protected dataset and only accessible by author-
ized personnel. The dataset included various patient details
like age, gender, Eastern Cooperative Oncology Group-Per-
formance Status (ECOG-PS), tumor characteristics, treat-
ment history and response to immunotherapy. Patients lack-
ing sufficient information on treatment response, progression
or follow-up were excluded from the study.

Follow-up procedures involved regular physical exami-
nations, laboratory tests and imaging scans (CT or MRI) at
specific intervals, typically every 2—4 months, as per indi-
vidual physicians' practices or when there were clinical sus-
picions of disease progression.

The data supporting the study's findings can be obtained
from the corresponding author upon reasonable request, fol-
lowing ethical guidelines.

Study endpoints

Study endpoints were determined based on the Response
Evaluation Criteria in Solid Tumours version 1.1 (RECIST
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1.1), categorizing disease response as complete response
(CR), partial response (PR), stable disease (SD) or progres-
sive disease (PD). The overall response rate (ORR) was cal-
culated as the sum of CR and PR.

OS was measured from the initial administration of pem-
brolizumab until death, while PFS was calculated from the
first pembrolizumab dose to documented disease progres-
sion or death, whichever came first. Patients without disease
progression, death or lost to follow-up were censored at their
last recorded visit.

Statistical analysis

We utilized the Kaplan—Meier method with Rothman’s 95%
confidence intervals (CI) to estimate OS and PFS. Compari-
son of survival curves was done using the log-rank test, and
Cox proportional hazards models were employed to assess
multivariable effects on patients’ survival and calculate haz-
ard ratios (HRs) and 95% Cls. The Chi-square test was used
for determining the difference between groups. Significance
level was set at 0.05, with two-sided p values. The selection
of explanatory variables of multivariate analysis was per-
formed based on the data available in our database.

The statistical analyses were conducted using MedCalc
version 19.6.4 (MedCalc Software, Broekstraat 52, 9030
Mariakerke, Belgium).

Results
Baseline characteristics

Eight hundred and thirty-six patients were included in
our analysis. The median follow-up time was 15.3 months
(95%CI 14.0—76.0); 613 patients (73%) were males and
223 females (27%). Median age was 71y (range 26 —95).
ECOG-PS was>2 in 143 patients (17%). Upper urinary tract
carcinomas accounted for the 26% of all cases. Tumor histol-
ogy was pure UC in 702 patients (84%). Variant histologies
included: squamous in 64 (8%), poorly differentiated in 15
(2%), plasmacytoid in 12 (1%), neuroendocrine in 9 (1%),
sarcomatoid in 7 (1%), clear cell in 6 (1%), glandular in 6
(1%), micropapillary in 5 (1%), nested in 4 (< 1%), micro-
cystic in 2 (< 1%), lymphoepithelioma-like in 2 (< 1%) and
giant cell in 2 (< 1%). Two hundred and fifty-four patients
(30%) presented metastatic disease at the time of initial UC
diagnosis (when in first-line). Visceral metastases were iden-
tified in 555 patients (66%).

In our analysis, 544 patients (65%) received pembroli-
zumab following progression to first-line platinum-based
chemotherapy (cohort A) and 292 (35%) after recurring
within 12 months since the completion of adjuvant or neo-
adjuvant chemotherapy (cohort B).
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Four hundred and fifty-two (54%) were dead at time of
the analysis. Treatment with pembrolizumab was ongo-
ing in 317 patients (38%, 190 patients in cohort A, 127
in cohort B). One hundred and seventy (108 in cohort A
and 62 in cohort B) of the 519 patients progressing dur-
ing or after pembrolizumab treatment received further
therapies. Patients’ baseline characteristics at the time of
being assigned to receive pembrolizumab are summarized
in Tables 1 and 2.

Survival analysis

In the overall study population, the median OS was
10.5 months (95%CI 9.0 —12.5, Fig. 1); 1-year and 2-year
OS rates were 29 and 8%, respectively. The median OS was
9.1 months (95%CI1 7.5 —11.4) in cohort A and 14.6 months
(95%CI 10.4 —19.4) in cohort B (Fig. 2).

The median OS was significantly longer in males vs
females (11.5 months, 95%CI 9.7 — 14.4, vs 8.3 months,

Table 1 Patients’ characteristics

Patients (n=2836)

Sex
Male
Female
Age, years (y)
Median
Range
Interquartile ranges:
26-63
64-70
71-76
77-95
ECOG Performance Status
0
1
2
3
Current or former smokers
Primary tumor location
Upper urinary tract
Lower urinary tract
Tumor histology
Pure urothelial carcinoma
Variants
Metastatic disease
Synchronous
Metachronous
Common sites of metastasis
Lymph nodes
Lung
Bone
Liver
Brain
Visceral metastases
Yes
No

Patients progressed during first-line platinum-based chemotherapy (cohort A)
Patients relapsed within < 1y since the completion of neoadjuvant/adjuvant chemo-

therapy (cohort B)

613 (73)
223 (27)

71
26-95

189
229
214
204

268 (32)
425 (51)
132 (16)
11 (1)

549(66)

220 (26)
616 (74)

702 (84)
134 (16)

254 (30)
582 (70)

586 (70)
280 (33)
243 (29)
152 (18)
15(2)

555 (66)
281 (34)
544 (65)
292 (35)

Statistically significant values were reported in bold

ECOG-PS, Eastern Cooperative Oncology Group-Performance Status; 1y, one year
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Table 2 Successive therapies in cohort A and B

Successive therapies (cohort A)

Paclitaxel 46 (6)
Vinflunine 304
Carboplatin and Gemcitabine 6()
Enfortumab vedotin 6 (1)
Clinical trials 6(1)
Carboplitn and paclitaxel 51)
Docetaxel 4(<1)
Gemcitabine 3(<1)
Carboplatin 1(<1)
MVAC 1(<1)
Successive therapies (cohort B)

Vinflunine 14 (2)
Paclitaxel 12 (1)
Carboplatin and Gemcitabine 10 (1)
Clinical trials 7(1)
Enfortumab vedotin 4(<1)
Gemcitabine and Palitaxel 4(<1)
MVAC 2(<Dh
Cyclphosphamide 2(<D
Carboplitn and paclitaxel 1<)
Gemcitabine 1(<D
Carboplatin 1(<1D

95%CI 6.4 —11.3, p=0.046, Fig. 2). Otherwise, no sta-
tistically significant differences were observed between
patients aged < 65y and > 65y (10.5 months, 95%CI
8.2 —14.9 vs 10.4 months, 95%CI 8.7 —12.7, p=0.581).

Current or former smokers showed a longer median OS
compared to non-smokers (11.7 months, 95%CI 9.5 —15.3,
vs 8.6 months, 95%CI 7.0—11.3, p=0.037, Fig. 2).

Overall Survival
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Patients stratified by ECOG-PS (0,1 or 2) showed
a median OS of 19.0 months (95%CI 15.9 —25.8),
10.0 months (95%CI 8.2 —11.7) and 4.1 months (95%CI
3.2-5.1) (p<0.001, Fig. 2).

Patients with pure UC histology showed a median OS
of 10.8 months (95%CI 19.2 — 13.0), while in patients with
mixed variant histology was 8.6 months (95%CI 6.6 — 14.6,
p=0.511). Interestingly, no statistically significant dif-
ferences were found between patients with tumors of the
upper tract (8.6 months, 95%CI 6.6 — 12.4) and lower tract
(11.3 months, 95%CI1 9.5 - 13.4, p=0.287).

Synchronous metastatic disease was associated with
shorter median OS (7.8 months, 95%CI 6.4 —10.2, vs
12.5 months, 95%CI 10.0 — 15.3, p=0.002, Fig. 3). By strat-
ifying patients according to sites of metastasis, statistically
significant differences were observed between patients with
or without bone metastases (6.2 months, 95%CI 5.0 — 7.0,
vs 13.0 months, 95%CI 11.3-15.4, p<0.001, Fig. 3) and
patients with or without liver metastases (7.0 months, 95%CI
4.3-9.0, vs 11.7 months, 95%CI 9.8 — 14.0, p <0.001,
Fig. 3). Patients with metastases confined to the lymph nodes
showed longer median OS compared to those with visceral
metastases (15.8 months, 95%CI 12.6 —22.6, vs 8.4 months,
95%C17.0-10.2, p<0.001, Fig. 3).

In the overall study population, the median PFS was
6.2 months (95%CI 5.1 — 6.9, Fig. 1); 1-year and 2-year PFS
rates were 21 and 7%, respectively. The median PFS was
5.5 months (95%CI 4.4 —6.4) in cohort A and 7.3 months
(95%CI 5.8 —12.0) in cohort B (p <0.001, Fig. 4).

In terms of PFS, ECOG-PS >2 was associated with
shorter median PFS when comparing with ECOG-PS
0-1 (3.1 months, 95%CI 2.3 — 3.5, vs 6.9 months, 95%CI
6.2 -8.3, p<0.001, Fig. 4). No statistically significant
differences were observed between males and females
(6.1 months, 95%CI 5.1 —6.9 vs 6.3 months, 95%CI
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Fig. 1 Overall and progression-free survival curves in the overall ARON-2 study population
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Fig.2 Overall survival in patients treated with pembrolizumab strati-
fied by pembrolizumab setting (cohort A: patients progressed during
first-line platinum base chemotherapy; cohort B: patients recurred

4.0-7.9, p=0.923), patients aged <65y and > 65y
(6.2 months, 95%CI 4.3—-7.5 vs 6.1 months, 95%CI
5.0-7.0, p=0.439), smokers and non-smokers (5.5 months,
95%C14.2—-6.9, vs 6.2 months, 95%CI 5.3 -7.2, p=0.441),
pure and mixed UC histology (6.2 months, 95%CI 5.3 —7.0,
vs 5.0 months, 95%CI 3.9 -44.0, p=0.737), and upper
and lower urinary tract (5.0 months, 95%CI 3.9 —-7.2, vs
6.3 months, 95%CI 5.4 —7.1, p=0.575).

Synchronous metastatic disease was associated with
shorter median PFS compared to metachronous disease
(4.4 months, 95%CI 3.6 — 6.6, vs 6.4 months, 95%CI

within< 1y since the completion of adjuvant/neoadjuvant therapy),
sex, smoking attitude and ECOG-PS

5.6—-17.6,p=0.013, Fig. 4). Patients with metastases con-
fined to lymph nodes showed longer median PFS compared
to those with visceral metastases (9.8 months, 95%CI
7.6 —13.3, vs 4.6 months, 95%CI 3.9-5.8, p <0.001,
Fig. 4). By stratifying patients according to sites of metas-
tasis, patients with bone (3.6 months, 95%CI 3.2 —4.4, vs
7.3 months, 95%CI 6.4 — 8.6, p <0.001, Fig. 4) or liver
metastases (3.7 months, 95%CI 3.3 — 4.5, vs 6.6 months,
95%C16.0—17.7, p<0.001, Fig. 4) showed a significantly
shorter median PFS compared to patients without bone or
liver metastases, respectively.
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Fig.3 Overall survival in patients treated with pembrolizumab stratified by synchronous or metachronous metastatic disease, bone or liver

metastases or visceral metastases

Response to therapy

According to RECIST 1.1, 84 patients (10%) experienced
CR, 179 (21%) PR, 201 (24%) SD and 372 (44%) PD, with
an ORR of 31%. The median OS was significantly differ-
ent according to the type of response, being NR (95%CI
NR —NR), 34.4 months (95%CI 22.4 —47.2), 15.4 months
(95%CI 12.4—19.4) and 4.3 months (95%CI 3.8 —30.4) in
patients with CR, PR, SD and PD, respectively (p <0.001).

In cohort A, CR, PR, SD and PD were registered in 6, 23,
24 and 47%. In cohort B, we observed 18% of CR, % 19% of
PR, 24% of SD and 39% of PD. The difference between the
ORR in the two cohorts (29% vs 37%) was not statistically
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significant (p =0.230), although cohort B reported a higher
percentage of CR (p =0.009).

Role of prognostic factors

At univariate analysis, gender, smoking attitude, ECOG-PS,
synchronous metastatic disease, bone or liver metastases and
pembrolizumab setting (cohort A vs cohort B) were signifi-
cant predictors of OS (Table 3). As for PFS, the univariate
analysis showed a prognostic role of ECOG-PS, synchro-
nous metastatic disease, bone or liver metastases and pem-
brolizumab setting. At multivariate analysis, ECOG-PS >2,
bone or liver metastases and pembrolizumab (cohort A vs
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B) proved to be significantly associated with both OS and
PFS (Table 3).

The ARON prognostic factors

We further retrospectively analyzed patients according to
the presence of the prognostic factors identified at multi-
variate analysis (ECOG-PS >2, bone or liver metastases
and pembrolizumab pure second-line setting). We divided
the study population into three groups, defined by the pres-
ence of 0, 1-2 or 3—4 prognostic factors. The median OS
was 29.4 months (95%CI 14.4 —45.9), 12.5 months (95%CI
10.0 —15.2) and 4.1 months (95%CI 3.5 —4.8), respectively
(»<0.001, c-index 0.629, 95%CI 0.596 — 0.662, Fig. 5).
Accordingly, the median PFS was 12.2 months (95%CI
7.9—-25.4), 6.4 months (95%CI 5.7 —7.6) and 2.8 months
(95%CI 2.3 —3.4), in patients with 0, 1-2 or 3—4 prognos-
tic factors (p <0.001, c-index 0.612, 95%CI 0.578 —0.646,
Fig. 5). Furthermore, patients stratified into these 3 groups
showed significantly different ORR, which was 45% in
patients with O factors, 33% in patients with 1-2 factors and
12% in patients with 3—4 prognostic factors (p <0.001). In
particular, patients with O factors showed 23% CR, 22% PR,
26% SD and 29% PD. Patients with 1-2 factors registered
8% CR, 25% PR, 26% SD and 41% PD. On the other hand,
patients with 3—4 factors reported 4% CR, 8% PR, 17% SD
and 71% PD.

Discussion

Immune checkpoint inhibitors have contributed to change
the therapeutic landscape of UC [6, 7, 9, 10] and is actively
developed in all therapeutic settings, [11-14]. Nevertheless,
a not negligible rate of patients presents primary resistance
to immune checkpoint inhibitors [15] and the majority of
UC patients will present disease progression to immunother-
apy. The development of validated biomarkers of response
to immune checkpoint inhibitors will be crucial in order to
design personalized therapeutic approaches for patients with
advanced UC. To date, PD-L1 expression seems more prog-
nostic than predictive, while it has been recently showed
that tumor mutational burden (TMB) and T-cell-inflamed
gene expression profile (TcellinfGEP) are associated with
the outcome of patients treated with pembrolizumab in both
second-line therapy and first-line therapy for cisplatn-ineli-
gible UC patients [16].

The ARON-2 study was designed to assess the real-
world efficacy of pembrolizumab in patients with advanced
UC and, to the best of our knowledge, represents the larg-
est worldwide data collection in this setting and involv-
ing 88 institutions from 23 countries it could represent
an original real-world study. In this study, we focused on

the second-line setting, showing that in the overall patient
population, median OS and PFS were 10.5 and 6.2 months,
respectively. ECOG-PS > 2 and the presence of bone or
liver metastases were significantly associated with worst
OS and PFS, while smoking attitude was associated with
longer OS, in accordance with previous studies focused
on the use of immunotherapy in cancer patients [17, 18].
These findings are consistent with a recent multicenter ret-
rospective study that included 917 patients with mUC and
treated with immune checkpoint inhibitors, which reported
bone and liver metastases as strong predictors of worse
oncologic outcome [19]. The ORR was 31% with 10% of
CR. The type of tumor response according to RECIST 1.1
criteria was a significant predictor of OS, confirming pre-
vious exploratory analysis performed in KEYNOTE-045
trial [7].

The median OS observed in the present study is very sim-
ilar to the median OS reported in the pivotal KEYNOTE-045
trial (10.1 months), despite the ARON-2 population may
be more representative of pembrolizumab use in real-world
context. In our ARON-2 analysis, 65% of patients received
pembrolizumab as second-line therapy vs 88.2% receiving
pembrolizumab as second/third-line therapy in the KEY-
NOTE-045. Additionally, 66% had visceral metastases (18%
liver) vs 89.2% (33.7% liver), and 17% had ECOG-PS >2
vs 0.7%, in ARON-2 study compared to KEYNOTE-045
trial [6, 7].

Our study presents several limitations, mainly due to its
retrospective nature. A centralized review of radiological
imaging was not performed and patient not assessable for
response were excluded. Furthermore, we had no available
data on hemoglobin levels, concomitant medications or other
comorbidities that could affect the efficacy of pembroli-
zumab. Consequently, our results should be interpreted with
caution and are in need of a larger prospective validation.

Furthermore, an important limitation related to overall
survival is the low rate of successive therapies with enfor-
tumab vedotin, which is currently the standard third-line
treatment, but at the time of data collection, this treatment
was not available in most of the countries enrolled in the
study.

Another important point must be considered: in a Presi-
dential Symposium at the ESMO Congress 2023 (Madrid,
20-24 October), practice-changing results were presented
from the phase III trial EV-302/KEYNOTE-A39. In this
trial, the combination of enfortumab vedotin with pem-
brolizumab almost doubled median progression-free sur-
vival (PFS) (12.5 versus 6.3 months, respectively; hazard
ratio [HR] 0.45; 95% confidence interval [CI] 0.38-0.54;
p<0.00001) and median overall survival (OS) (31.5 ver-
sus 16.1 months, respectively; HR 0.47; 95% CI 0.38-0.58;
p <0.00001) compared with chemotherapy (cisplatin or
carboplatin plus gemcitabine) in patients with previously
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«Fig. 4 Progression-free survival in patients treated with pembroli-

zumab stratified by pembrolizumab setting (cohort A: patients pro- noma [20].

gressed during first-line platinum base chemotherapy; cohort B:
patients recurred within < 1y since the completion of adjuvant/neoad-
juvant therapy), ECOG-PS, synchronous or metachronous metastatic

disease, visceral metastases, bone or liver metastases

untreated, locally advanced or metastatic urothelial carci-

Nevertheless, this real-world data analysis shows that
pembrolizumab was effective as second-line therapy for

advanced UC patients. Further studies investigating the bio-
logical and immunological characteristics of UC patients

Table 3 Univariate and multivariate analyses of predictors of overall survival and Progression-free survival in UC patients treated by pembroli-

zumab

Overall survival

Univariate Cox regression

Multivariate Cox regression

HR (95%CI) p-value HR (95%CI) p-value
Gender (females vs males) 1.23(1.01-1.50) 0.046 1.21 (0.98 — 1.50) 0.080
Age (> 65y vs <65y) 1.06 (0.86—1.31) 0.581
Smokers vs non-smokers 0.82 (0.67—-0.99) 0.037 0.87 (0.71 —1.06) 0.166
ECOG-PS (=2 vs 0-1) 2.71 (2.18-3.38) <0.001 2.56(2.04—-3.20) <0.001
Histology (mixed vs pure UC) 1.08 (0.86—1.36) 0.511
Upper vs Lower urinary tract 1.12 (0.91-1.37) 0.287
Synchronous metastatic disease (yes vs no) 1.36 (1.12—1.66) 0.002 1.15(0.94—-1.41) 0.173
Lymph node (Y vs N) 0.87 (0.71-1.07) 0.183
Lung metastases (Y vs N) 1.20 (0.99-1.45) 0.069
Liver metastases (Y vs N) 1.49 (1.19-1.86) <0.001 1.45(1.14—1.85) 0.003
Bone metastases (Y vs N) 1.59 (1.30-1.93) <0.001 1.32 (1.06 — 1.67) 0.014
Patients progressed during first-line therapy vs recurred 1.47 (1.20-1.80) <0.001 1.42 (1.15-1.75) <0.001

within < 1y from adjuvant/neoadjuvant therapy

Progression-free survival

Univariate Cox regression

Multivariate Cox regression

HR (95%CI) p-value HR (95%CI) p-value
Gender (females vs males) 0.99 (0.81-1.20) 0.923
Age (> 65y vs <65y) 0.93 (0.77-1.12) 0.440
Smokers vs non-smokers 0.93 (0.78—-1.12) 0.442
ECOG-PS (>2 vs 0-1) 2.02 (1.63-2.51) <0.001 1.93 (1.55-2.40) <0.001
Histology (mixed vs pure UC) 1.04 (0.84—-1.29) 0.737
Upper vs Lower urinary tract 1.06 (0.87—1.28) 0.576
Synchronous metastatic disease (yes vs no) 1.26 (1.05-1.51) 0.014 1.13 (0.94 —-1.36) 0.210
Lymph node metastases (Y vs N) 0.89 (0.74—-1.07) 0.222
Lung metastases (Y vs N) 1.14 (0.96 —1.37) 0.138
Liver metastases (Y vs N) 1.52 (1.24—-1.88) <0.001 1.43 (1.15-1.79) 0.002
Bone metastases (Y vs N) 1.52 (1.27-1.83) <0.001 1.27 (1.03-1.62) 0.028
Patients progressed during first-line therapy vs recurred 1.40 (1.15-1.69) <0.001 1.33 (1.10-1.62) 0.003

within < 1y from adjuvant/neoadjuvant therapy

ECOG-PS Eastern Cooperative Oncology Group-Performance Status; UC urothelial carcinoma

Statistically significant values were reported in bold
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Fig.5 Overall survival and progression-free survival in patients stratified by ARON score

are warranted in order to optimize the outcome of patients
receiving immunotherapy in this setting.
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