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Background: The Meet-URO score allowed a more accurate prognostication than the International Metastatic RCC
Database Consortium (IMDC) for patients with pre-treated metastatic renal cell carcinoma (mRCC) by adding the
pre-treatment neutrophil-to-lymphocyte ratio and presence of bone metastases.
Materials and methods: A post hoc analysis was carried out to validate the Meet-URO score on the overall survival (OS)
of patients with IMDC intermediate-poor-risk mRCC treated with first-line nivolumab plus ipilimumab within the
prospective Italian Expanded Access Programme (EAP). We additionally considered progression-free survival (PFS)
and disease response rates. Harrell’s c-index was calculated to compare the accuracy of survival prediction.
Results: Overall the EAP included 306 patients, with a median follow-up of 12.2 months, median OS was not reached,
1-year OS was 66.8% and median PFS was 7.9 months. By univariable analysis, both the IMDC score and the two
additional variables of the Meet-URO score were associated with either OS or PFS (P < 0.001 for all comparisons).
The four Meet-URO risk groups (G) had 1-year OS of 92%, 72%, 50% and 21% for G2 (29.1% of patients), G3
(28.8%), G4 (33.0%) and G5 (9.1%), respectively. OS was significantly shorter in each consecutive G (P ¼ 0.001 for
G3, P < 0.001 for both G4 and G5 compared to G2). Similarly, Meet-URO Gs 2-5 showed decreasing median PFS
and response rates. The Meet-URO score showed the highest c-index for both OS (0.73) and PFS (0.67). Limitations
include the post hoc nature of this analysis and the lack of a comparative arm to assess predictive value.
Conclusion: The Meet-URO score appeared to show better prognostic classification than the IMDC alone in patients
with mRCC at IMDC intermediate-poor risk treated with first-line nivolumab and ipilimumab.
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INTRODUCTION

In recent years, immune checkpoint inhibitors (ICIs) have re-
shaped the treatment landscape of metastatic renal cell
carcinoma (mRCC).1 The ICI era in mRCC started in 2015
with nivolumab, an anti-programmed death-1 inhibitor,
showing survival benefits in patients progressing to anti-
angiogenic therapy.2 More recently, ICI-based combina-
tions have become standard as first-line therapy, with the
combination of nivolumab and ipilimumab, a cytotoxic T-
lymphocyte-associated antigen 4 inhibitor, as the first
approved for patients with intermediate- and poor-risk In-
ternational Metastatic RCC Database Consortium (IMDC)
mRCC.3

However, not all patients with mRCC achieve a long-term
benefit from ICIs, either as single-agent or combination
therapies.1,4 Therefore, identifying novel biomarkers and
more accurate predictive models for immunotherapy rep-
resents a clinically unmet need and topic for clinical
research.5-7

The IMDC score is the most widely used prognostic
classification for mRCC and consists of clinical and labora-
tory parameters.8,9 It was developed in 2009, at a time
when vascular endothelial growth factor (VEGF) inhibitors
dominated mRCC treatment and then carried over clinical
trials with new-generation tyrosine kinase inhibitors (TKIs)
and ICI-based combos.10 However, patients with favourable
IMDC prognosis might not benefit in terms of OS from the
combination of ICIs with VEGF receptor TKIs,11 and the
benefit of first-line nivolumab and ipilimumab was only
confirmed by a post hoc analysis of the CheckMate 214
study for all the IMDC intermediate- and poor-risk patients
regardless of the number of the IMDC risk factors they had
before starting treatment.12

The Meet-URO score is a clinically useful prognostic score
tested on 571 patients with mRCC treated with nivolumab
in �2nd line.13 It combines the IMDC prognostic classifi-
cation with two additional prognostic factors, the pre-
treatment presence of bone metastases and peripheral
blood neutrophil-to-lymphocyte ratio (NLR).13 For patients
with mRCC taking �2nd-line nivolumab or the TKI cabo-
zantinib, the Meet-URO score has shown more accuracy
than the IMDC.13,14

We aimed to evaluate how accurately the Meet-URO
score could predict the OS in patients with IMDC interme-
diate and poor prognosis treated with a first-line immuno-
therapy combination of nivolumab and ipilimumab as part
of the Italian Expanded Access Programme (EAP).15
MATERIALS AND METHODS

The Meet-URO score was calculated using data from the
Italian EAP, which included first-line nivolumab plus ipili-
mumab for patients with mRCC. The EAP involved 86 cen-
tres in Italy between April and October 2019. The study was
carried out under the Declaration of Helsinki, Good Clinical
Practice and local ethical and legal regulations. The Regional
Ethical Committee approved the analysis (number 2020/139
of 16 November 2020).
2 https://doi.org/10.1016/j.esmoop.2022.100634
Study population

The EAP included adults with metastatic clear-cell or non-
clear-cell RCC and IMDC intermediate/poor risk, according
to the current indication and approval based on the
CheckMate 214 study results,16 who had received at least
one cycle of nivolumab plus ipilimumab. Therefore, patients
with IMDC favourable disease were not included in the EAP.
Clinical data and laboratory parameters were obtained from
patients’ electronic medical records and paper charts and
included in the EAP dataset, which served as the source for
this analysis.
Treatment

Nivolumab plus ipilimumab was administered intravenously
at 3 mg/kg and 1 mg/kg, respectively, every 3 weeks for
four doses, followed by maintenance nivolumab at a flat
dose of 240 mg every 2 weeks or 480 mg every 4 weeks.
The treatment was administered until clinical or radiological
disease progression, unacceptable toxicity, death or pa-
tient’s choice. Follow-up consisted of periodic physical ex-
amination, laboratory analysis and imaging assessment.
Radiological assessments consisted of computed tomogra-
phy scan of chest abdomen-pelvis and head (when clinically
indicated), carried out at baseline and then every 2-4
months of treatment, according to local clinical practice.
Prognostic factors

The following clinical and laboratory data were examined to
calculate the pre-treatment Meet-URO score: IMDC prog-
nostic risk category (intermediate or poor risk), metastatic
sites (indicating the existence of bone metastases) and full
blood count values (for NLR calculation) (web calculator:
https://proviso.shinyapps.io/Meet-URO15_score/).

The definition of the five prognostic groups identified by
the Meet-URO score is available in Supplementary Table S1,
available at https://doi.org/10.1016/j.esmoop.2022.
100634. As IMDC favourable-risk patients were not
included in the Italian EAP, the Meet-URO prognosis group 1
could not be calculated.
Study endpoints

The primary endpoint for this analysis was validating the
prognostic value of the Meet-URO score on OS. The sec-
ondary endpoint was comparing the Meet-URO score with
the IMDC in terms of OS stratification and prognostic
discrimination by Harrell’s c-index. The OS was calculated
from the first nivolumab plus ipilimumab administration
until death, censored at last follow-up for alive patients. The
median follow-up was calculated as the median time from
the first administration until death or last follow-up for
censored patients. The prediction of the following outcome
parameters was also described: progression-free survival
(PFS), defined as the time from the treatment start to
progression or death whichever occurred first; OS rate at 1
year (1y-OS); overall response rate (ORR); disease control
rate (DCR), defined as the sum of partial response (PR),
Volume 7 - Issue 6 - 2022
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complete response (CR) and stable disease; and duration of
response (DOR), defined as the time from the occurrence of
PR and CR to the occurrence of progressive disease (PD).
The disease response assessment was clinician-led following
the Response Evaluation Criteria in Solid Tumours (RECIST
1.1) guidelines. The first evaluation was planned after four
cycles of nivolumab and ipilimumab and then as per local
clinical practice, approximately every 12 weeks.
Statistical analysis

Patients’ characteristics were reported using absolute fre-
quency and percentage for categorical variables and median
and range for quantitative variables.

The analysis included only patients who had information
for all pre-treatment characteristics that compose the Meet-
URO score, using the weights obtained for each prognostic
factor during the development of the Meet-URO score.13

Missing values in other clinical characteristics were not
replaced, and a complete-case analysis was carried out. We
assigned patients to each Meet-URO risk class based on the
three clinical and laboratory variables composing the Meet-
URO score (i.e. the IMDC score, the NLR and the presence of
bone metastases).13

The KaplaneMeier method was used to estimate the OS
and PFS survival curves for each of the three prognostic
variables of the Meet-URO score and their combination.
Univariable Cox regression model was carried out to esti-
mate the hazard ratios (HRs), and multivariable Cox
regression analysis for OS and PFS, which included the
Meet-URO score and the characteristics showing a signifi-
cant difference (P < 0.05) at the univariable analysis across
the Meet-URO risk classes.

A logistic regression model was used to estimate odds
ratios (ORs) for ORR and DCR. All HR and OR were reported
alongside the 95% confidence intervals (CIs).

The Harrell’s c-index was calculated for the Meet-URO
score and compared to that calculated for the IMDC to
examine discriminative abilities on OS and PFS. Further-
more, the two scores were compared also using the Bayes
information criterion (BIC; lower is better) and the gener-
alized R2 (higher is better). The Meet-URO score was cali-
brated using a calibration plot that compared estimated and
observed OS probabilities at 1 year. All statistical analyses
were carried out using Stata v.16 (StataCorp Stata Statistical
Software: Release 16, StataCorp LLC, College Station, TX).
RESULTS

Patients’ characteristics

Three hundred and six patients with mRCC out of the 324
enrolled in the Italian EAP (94.4%) had available data to
calculate the Meet-URO score. Patients’ characteristics are
summarized in Table 1.

Most patients were male (74%), and the median age was
62 years (range 24-87 years). Most patients had clear-cell
RCC histology (86%) and previous nephrectomy (68%).
Volume 7 - Issue 6 - 2022
The IMDC score was intermediate and poor in 67% and
33% of patients, respectively. Baseline NLR was �3.2 in
45%, and bone metastases were present in 31% of patients.

Meet-URO score

Due to the lack of IMDC favourable-risk patients, the Meet-
URO score identified four prognosis groups described in
Supplementary Table S1, available at https://doi.org/
10.1016/j.esmoop.2022.100634: group 2 (29.1% of pa-
tients), group 3 (28.8%), group 4 (33.0%) and group 5
(9.1%). The distribution of patients by the Meet-URO score
points is shown in Supplementary Figure S1, available at
https://doi.org/10.1016/j.esmoop.2022.100634. According
to risk classes, the characteristics of patients are reported in
Table 1. Histology subtype (P ¼ 0.04), previous nephrec-
tomy (P < 0.001) and the presence of metastases at disease
onset (P < 0.001) were significantly different across Meet-
URO risk classes, alongside the IMDC class (P < 0.001),
presence of bone metastases (P < 0.001), liver metastases
(P ¼ 0.001) and pre-treatment NLR value (P < 0.001)
(Table 1).

Survival and disease response in the overall population

At the time of data cut-off (April 2021), with a median
follow-up of 12.2 months (interquartile range 4.7-17.3
months), 31.2% of patients experienced PD, and 36.9%
died. The median OS (mOS) was not reached (NR), 1y-OS
was 66.8% and the median PFS (mPFS) was 7.9 months.
ORR and DCR were 38.8% and 68.8%, respectively, while the
median DOR (mDOR) was 14.0 months (95% CI not esti-
mable due to the low number of responders).

Univariable analysis of OS and PFS by the Meet-URO score
prognostic factors

The univariable Cox regression analysis results on the sur-
vival outcomes for the three prognostic factors included in
the Meet-URO score are reported in Table 2, Figure 1A and
C and Supplementary Figure S2, available at https://doi.org/
10.1016/j.esmoop.2022.100634.

By univariable analysis, either the IMDC score or the two
additional variables of the Meet-URO score (NLR and the
presence of bone metastases) resulted as significantly
associated with either OS or PFS (P < 0.001 for all com-
parisons). The highest c-index for those three variables was
observed with the NLR for both the OS (0.71) and PFS (0.65)
(Table 2).

Univariable analysis of disease response by the Meet-URO
score prognostic factors

Two hundred and fifty patients out of the 306 (81.7%) had
available data on disease response. The univariable logistic
(for the ORR, DCR) or Cox (for the DOR) regression analysis
on response outcomes for the three prognostic factors
included in the Meet-URO score is reported in Table 3.

Both the ORR and DCR were significantly different by
either the IMDC (P ¼ 0.024 and P < 0.001, respectively),
https://doi.org/10.1016/j.esmoop.2022.100634 3
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Table 1. Patients’ characteristics

Meet-URO score prognostic group

Characteristics All cohort (n [ 306) 2 (n ¼ 89, 29.1%) 3 (n ¼ 88, 28.8%) 4 (n ¼ 101, 33.0%) 5 (n ¼ 28, 9.2%) P value

n (%)
Sex 0.41
Male 228 (74.5) 61 (68.5) 68 (77.3) 76 (75.3) 23 (82.1)
Female 78 (25.5) 28 (31.5) 20 (22.7) 25 (24.8) 5 (17.9)

Median age, years (range) 62.2 (24-87) 62 (24-87) 62.8 (37-87) 62.4 (37-83) 61.7 (37-82) 0.99
<70 229 (74.8) 70 (78.7) 66 (75.0) 73 (72.3) 20 (71.4)
�70 77 (25.2) 19 (21.3) 22 (25.0) 28 (27.7) 8 (28.6)

Histologic subtype 0.040
Clear cell 255 (83.3) 78 (87.6) 75 (85.2) 84 (83.2) 18 (64.3)
Non-clear cell 48 (15.7) 9 (10.1) 13 (14.8) 17 (16.8) 9 (32.1)
Missing 3 (1.0) 2 (2.3) 0 0 1 (3.6)

Nephrectomy <0.001
Yes 200 (65.4) 75 (84.3) 66 (75.0) 49 (48.5) 10 (35.7)
No 106 (34.6) 14 (15.7) 22 (25.0) 52 (51.5) 18 (64.3)

Metastatic at diagnosis <0.001
Yes 189/279 (67.7) 44 (54.3) 47 (57.3) 72 (81.8) 26 (92.9)
No 90/279 (32.3) 37 (45.7) 35 (42.7) 16 (18.2) 2 (7.1)

IMDC score at start of treatment <0.001
Intermediate 206 (67.3) 89 (100) 88 (100) 29 (28.7) 0
Poor 100 (32.7) 0 0 72 (71.3) 28 (100)

Bone metastases <0.001
Yes 96 (31.4) 0 28 (31.8) 40 (39.6) 28 (100)
No 210 (68.6) 89 (100) 60 (68.2) 61 (60.4) 0

NLR <0.001
�3.2 160 (52.3) 0 60 (68.2) 72 (71.3) 28 (100)
<3.2 146 (47.7) 89 (100) 28 (31.8) 29 (28.7) 0

Liver metastases 0.001
No 250 (81.7) 79 (88.8) 75 (85.2) 80 (79.2) 16 (57.1)
Yes 56 (18.3) 10 (11.2) 13 (14.8) 21 (20.8) 12 (42.9)

Sarcomatoid component 0.70
No 202 (79.2) 57 (78.1) 60 (80) 71 (81.6) 14 (70)
Yes 53 (20.8) 16 (21.9) 15 (20) 16 (18.4) 6 (30)

IMDC, International Metastatic RCC Database Consortium; n, number of patients; NLR, neutrophil-to-lymphocyte ratio.
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NLR (P ¼ 0.036 and P < 0.001) or presence of bone me-
tastases (P ¼ 0.002 and P ¼ 0.001), whereas the DOR was
significantly different only by the presence of bone metas-
tases (P ¼ 0.035) (Table 3).
Survival outcomes by the Meet-URO score

The four risk groups defined by the Meet-URO score
showed different survival results (Table 2, Figure 1B and D).

The mOS was NR in groups 2 and 3, of 12.0 and 3.2
months in groups 4 and 5, respectively. The 1y-OS was 92%,
72%, 50% and 21% for groups 2, 3, 4 and 5, respectively,
and significantly shorter in each consecutive group (P ¼
0.001 for group 3, and P < 0.001 for both groups 4 and 5 as
compared to reference group 2; P ¼ 0.004 and P < 0.001
for groups 4 and 5 compared to group 3 and P < 0.001 for
group 5 compared to group 4) (Figure 1B). Similarly, the
mPFS was 16.6, 6.8, 4.8 and 1.4 months for groups 2, 3, 4
and 5, respectively (P < 0.001 for all comparisons of groups
3, 4 and 5 to group 2) (Figure 1D). The Meet-URO score
showed the highest c-index for both the OS (0.73) and PFS
(0.67) compared to each of the three included variables
(Table 2). Furthermore, the Meet-URO score showed a
lower BIC value both for OS (1151.6) and PFS (1950.8)
compared to IMDC (1168.1 and 1974.1, respectively) and a
4 https://doi.org/10.1016/j.esmoop.2022.100634
higher generalized R2 (0.059 versus 0.036 for OS and 0.026
versus 0.0082 for PFS).

Results for OS were also confirmed after adjusting by
multivariable analysis for histological subtype, nephrec-
tomy, metastatic status at diagnosis and liver metastases
(Supplementary Table S2, available at https://doi.org/10.
1016/j.esmoop.2022.100634).
Disease response by the Meet-URO score

The four Meet-URO groups had a significantly decreasing
likelihood of ORR and DCR, which did not reach a statistical
difference only for ORR of group 3 compared to group 2
(P ¼ 0.22). The mDOR was not significantly different across
the four Meet-URO groups (Table 3).
Meet-URO and IMDC classification

The classification of patients according to the Meet-URO
and IMDC scores is shown in Table 4 and Supplementary
Figure S3, available at https://doi.org/10.1016/j.esmoop.
2022.100634. The prevalence of IMDC factors is summa-
rized in Supplementary Table S3, available at https://doi.
org/10.1016/j.esmoop.2022.100634.

All patients classified as Meet-URO groups 2 and 3 were
at intermediate risk by the IMDC; group 4 included 28.7% of
Volume 7 - Issue 6 - 2022
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patients at IMDC intermediate risk and 71.3% poor risk; all
group 5 patients were IMDC poor risk.

Conversely, 43.2% of patients at intermediate risk by the
IMDC were classified as Meet-URO group 2, 42.7% group 3
and 14.1% group 4, while 72.0% and 28.0% of IMDC poor-
risk patients as groups 4 and 5, respectively.

Although not statistically compared, the c-index of the
Meet-URO was found to be higher than the IMDC score for
both OS (0.73 versus 0.65) and PFS (0.67 versus 0.59)
(Table 2). The Meet-URO score also showed a good cali-
bration when expected, and observed mean OS probability
at 1 year was compared (Supplementary Figure S4, avail-
able at https://doi.org/10.1016/j.esmoop.2022.100634).
DISCUSSION

Several immunotherapy-based combinations provided
survival benefits compared to the TKI sunitinib as first-line
treatment of patients with mRCC, with different related
toxicity and efficacy profiles.1,7,17 While a survival benefit
was reported in the IMDC intermediate- and poor-risk
groups across all clinical studies with first-line immuno-
therapy-based combos, it was not substantial in patients at
favourable risk.7,11,18 Therefore, more accurate prognostic
scores or predictive biomarkers based on the host immune
response and tumour biology are critical to improving
patients’ selection and treatment decision making.

Programmed death-ligand 1 expression, whole-exome
sequencing and gene-expression profiling have not yet
been translated into therapeutic practice in untreated
mRCC patients,19,20 while the IMDC score still needs im-
provements. Notably, the IMDC intermediate-risk group is
highly heterogeneous, and there have been attempts to
improve the prognostic stratification of these patients by
considering the number of IMDC prognostic factors.21-24 A
post hoc analysis of the CheckMate 214 study confirmed
the prognostic value of the IMDC and the survival benefit
of nivolumab and ipilimumab in both the IMDC interme-
diate- and poor-risk groups regardless of the number of
IMDC risk factors.12

Here, we tested the Meet-URO score on the Italian EAP
population of patients with mRCC treated with first-line
nivolumab and ipilimumab, confirming its prognostic
value in this treatment setting, alongside a higher accuracy
than the IMDC alone.13,25

The prognostic value of pre-treatment NLR in patients
with mRCC treated with nivolumab and ipilimumab has
been investigated by three retrospective analyses involving
35-110 patients,26-28 and was confirmed as an indepen-
dent prognostic factor by a post hoc analysis of the
CheckMate 214 trial at 3 years of follow-up.29 An absolute
neutrophil count (ANC) higher than the upper limit of
normal is one of six parameters considered by the IMDC
classification.8,9 However, ANC is different from the ratio
between neutrophils and lymphocytes (i.e. the NLR); for
instance, a high NLR could also be found in normal ANCs.
For this reason, we did not adjust the Meet-URO score
model for the neutrophil count level recorded by the
https://doi.org/10.1016/j.esmoop.2022.100634 5
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Figure 1. Survival outcomes of 306 patients treated with first-line nivolumab plus ipilimumab within the prospective Italian Expanded Access Programme
according to the International Metastatic RCC Database Consortium (IMDC) and the Meet-URO score systems. (A) Overall survival according to the IMDC inter-
mediate- and poor-risk classes. (B) Overall survival according to the five Meet-URO risk classes. (C) Progression-free survival according to the IMDC intermediate- and
poor-risk classes. (D) Progression-free survival according to the five Meet-URO risk classes.
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IMDC.13 Bone metastases are associated with worse survival
and response outcomes in mRCC patients.30,31

The Meet-URO score allowed a better risk stratification
within both the IMDC intermediate- and poor-risk groups. In
particular, the IMDC intermediate-risk group was classified
into threeprognostically different subgroupsby theMeet-URO
score and the IMDC poor-risk group into two separate ones.
The Harrell’s c-index confirmed the discriminatory superiority
of the Meet-URO score, although a statistical comparison of
predictive power was not carried out due to the high risk of
inflating type I errors by using a test statistic to compare two
Harrell’s C-indexes.32 The Meet-URO score also provided a
more precise prediction of disease response than the IMDC
score, NLR and presence of bone metastases separately.
6 https://doi.org/10.1016/j.esmoop.2022.100634
Among the limitations of this study, we acknowledge the
post hoc nature of this analysis and the lack of a compar-
ative arm which do not allow any conclusion about the
predictive value of the Meet-URO score. Furthermore, the
predictive role for PFS and ORR needs validation in pro-
spective trials with an independent radiological review of
the imaging for the disease reassessments. A relative limi-
tation is that analysis was restricted to patients classified as
at intermediate or poor prognosis risk by the IMDC classi-
fication, which means that results cannot be directly
translated to the IMDC favourable-risk patients.

Nevertheless, the Italian EAP was a prospective and
multicentric study with an adequate sample size and follow-
up (given the absence of the IMDC favourable-risk disease),
Volume 7 - Issue 6 - 2022
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Table 4. Classification of patients by Meet-URO and IMDC scoring systems

IMDC risk
group n (%)

Meet-URO
prognostic
group n (%) Intermediate Poor

mOS
(months)

1y-OS
(%)

Total
(n)

P value

2 89 (100) d NR 92 89 <0.001a

3 88 (100) d NR 72 88
4 29 (28.7) 72

(71.3)
12 50 101

5 d 28
(100)

3.2 50 28

mOS
(months)

NR 7.8 NR 20

Total (n) 206 100 306

1y-OS, overall survival rate at 1 year; IMDC, International Metastatic RCC Database
Consortium; mOS, median overall survival; n, number of patients; NR, not reached.
aP value refers to the significant difference in OS observed across the five Meet-URO
risk classes.
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which included, for instance, patients with non-clear-cell
RCC (19%), unlike the CheckMate 214 trial.33

Conclusions

By post hoc analysis of a prospective study, the Meet-URO
score seemed to show a better prognostic classification
than the IMDC alone in patients with mRCC at IMDC
intermediate-poor risk treated with first-line nivolumab and
ipilimumab.

The Meet-URO score can be considered an additional
prognostic classification system for patients with IMDC in-
termediate- or poor-risk mRCC eligible for first-line treat-
ment with ipilimumab and nivolumab. This analysis paved
the way for future investigations and external validation on
different immunotherapy-based combinations and
comparative studies to confirm the prognostic role of the
Meet-URO score for other current first-line treatments and
explore the potential predictive value.
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