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Abstract

Background Before the incorporation of enfortumab vedotin with pembrolizumab, the standard of care for patients with
locally advanced or metastatic urothelial carcinoma who do not progress after platinum-based chemotherapy was avelumab
maintenance therapy, as demonstrated by the JAVELIN 100 trial. However, real-world European data remain scarce.
Patients and Methods AVEBLADDER is a retrospective study conducted at 14 hospitals in Northern Spain, including
patients with locally advanced or metastatic urothelial carcinoma diagnosed between January 2021 and June 2023. Out-
comes of overall survival (OS) and progression-free survival (PFS) were analyzed for patients treated with platinum-based
chemotherapy, with and without subsequent avelumab maintenance therapy. non-avelumab patients. Median PFS was 11.33
months (95% CI: 10-13.6) with avelumab and 6.43 months (95% CI: 6-7.6) without. One-year OS probabilities were 81.6%
vs. 45.6% (p <0.001) in the avelumab and non-avelumab groups, respectively. No unexpected toxicities were reported.
Conclusions Despite proven survival benefits, avelumab uptake in real-world practice is limited by barriers like access,
reimbursement, and awareness. These findings align with JAVELIN 100 and underscore the need for further real-world
studies to address treatment disparities.
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Introduction developed regions such as Europe. In Europe, bladder can-
cer represents one of the most frequently diagnosed cancers,

Bladder cancer is the 10 th most common cancer worldwide  with the highest incidence rates observed in Southern and

with an estimated 573,000 new cases and 213,000 deaths
in 2020, showing higher incidence rates in men and in
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Western Europe, largely attributed to smoking and occupa-
tional exposures as significant risk factors [1, 2]. Bladder
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cancer remains one of the most frequently diagnosed cancers
in Spain. In 2024, it is estimated that there will be 22,097
new cases of bladder cancer, making it one of the top five
most common cancers in the country, following colorectal,
breast, lung, and prostate cancers [3].

Platinum-containing chemotherapy for 4-6 cycles stands
as the established treatment for individuals with locally
advanced or metastatic urothelial carcinoma (mUC) [4].
While this treatment leads to disease control (either response
or stabilization), in about 75-80% of patients, most will
experience disease progression within nine months. This
results in limited survival, around 14—15 months for cispl-
atin-based regimens and 9-10 months for those with carbo-
platin [5, 6].

Until recently, no novel agent had improved survival
when added concurrently to platinum-based chemother-
apy in the first-line treatment of mUC. Pembrolizumab or
atezolizumab combined with chemotherapy did not signifi-
cantly improve overall survival [7, 8]. Avelumab emerged as
a new option as switch-maintenance therapy as ICIs could
be more effective after tumor reduction by chemotherapy
[9, 10]. In the JAVELIN Bladder 100 study, avelumab was
compared to best supportive care in patients with locally
advanced or mUC who had already benefited from first-line
chemotherapy. Avelumab showed a significant reduction in
the risk of with a median survival of 21.4 months compared
to 14.3 months with supportive care. This effect was even
more pronounced in patients whose tumors expressed PD-L1
[11]. Based on this data, avelumab received FDA approval
in 2020 and EMA approval in 2021 for the treatment on
first-line maintenance in mUC patients whose disease had
not progressed following first-line platinum-based chemo-
therapy [12, 13]. A recent article with two years of follow-up
from the JAVELIN 100 study confirmed that benefit without
unexpected signs of toxicity [14].

First-line treatment options have changed with FDA
approval in December 2023 and by the European Commis-
sion in August 2024, of enfortumab vedotin and pembroli-
zumab for patients with locally advanced or mUC [15, 16].
In addition, in March 2024, the FDA approved the use of
nivolumab in combination with cisplatin and gemcitabine
for patients with unresectable or mUC based on the results
of the checkmate 901 study, marking a major breakthrough
in immunotherapy-chemotherapy combinations [17, 18].
These trials collectively underscore the evolving landscape
of immunotherapy in advanced or metastatic urothelial car-
cinoma and the promising role of avelumab.

In Spain avelumab was approved in June 2022, previ-
ously accessible through compassionate use programs, and
granted reimbursement specifically for patients with locally
advanced or mUC who have benefited from platinum-based
chemotherapy, initially only in those whose tumors express
PD-L1 until September 2023 when that limitation was
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eliminated. Yet as of today, though, we lack real-world data
that would enable us to assess the actual use, effectiveness,
and safety of this medication in clinical practice outside of
controlled clinical studies.

The aim of this study was to characterize the health out-
comes, treatment regimens, and clinical characteristics of
patients with locally advanced or mUC in Northern Spain,
with a particular focus on the appropriate use of avelumab
as maintenance therapy in eligible patients.

Patients and methods
Study design and population

This retrospective cohort study (AVEBLADDER) included
adult patients (> 18 years) with the following inclusion cri-
teria: diagnosed with advanced or mUC, candidates for sys-
temic treatment, data between January 1st, 2021 and June
30 th, 2023 (study inclusion period) and treated in one of
the 14 centers of Northern Spain. Patients were followed
until death, loss to follow-up, or the study's end (November
30, 2023). Clinical data was gathered from electronic health
records.

Study aims

To analyze real-world data on the patterns of use of ave-
lumab maintenance in patients with locally advanced or
mUC treated in Northern Spain.

Data collection

Epidemiological (demographic characteristics: age, gen-
der, risk factors); histological subtype, tumor extension
and management, sites of metastasis, and type of systemic
treatment received. Radiologic response was assessed using
Response Evaluation Criteria in Solid Tumors (RECIST)
version 1.1. In patients who achieved a complete response
after first-line chemotherapy and showed no evidence of dis-
ease in subsequent imaging, the response was categorized
as non-evaluable in accordance with the methodology used
in the JAVELIN Bladder 100 trial. Safety data were also
collected.”

Statistical analysis

Patients’ demographics and other study characteristics have
been analyzed using descriptive statistics for categorical
and quantitative (continuous) variables. Continuous vari-
ables have been described using the mean, median, standard
deviation, minimum, and maximum, as well as the lower and
upper quartiles. Categorical variables have been described
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using their frequency distribution, as well as the 95% CI
for the variables related to the main objective of the study.
Median overall survival (OS) and progression-free survival
(PFS) were determined using the Kaplan—Meier method.
Specific OS and PFS analyses calculated from the initiation
of avelumab maintenance therapy, following the same meth-
odology used in the JAVELIN Bladder 100 study. Dedicated
graphs illustrating these findings have been generated and
are now included in the manuscript. In addition, overall OS
and PFS analyses calculated from the time of diagnosis to
the event (death or progression) across the entire study popu-
lation, comparing outcomes between patients who received
avelumab and those who did not. The statistical analysis
has been carried out using the statistical package Libre R,
version 4.3.1.

Results
Patient data

A total of 443 patients from 14 centers located in North-
ern Spain were enrolled. Twenty patients were excluded
(7 did not meet the inclusion criteria [patients with locally
advanced or mUC diagnosed between January 1, 2021, and
June 30, 2023] and 17 did not receive treatment). Finally, a
total of 419 patients were included in the analysis.

Patients’ characteristics

A total of 80% of the patients were male. The median age
at diagnosis was 71 years. The most common location for
the primary tumor in the study population is the lower uri-
nary tract (bladder and urethra) (83.1%). The most frequent
histology was urothelial (94%). 45% of the patients had had
advanced disease at the time of diagnosis. Visceral or bony
metastases were present in 73% of patients, while 27% had
lymph node-only disease. Around ninety percent of the
patients were active (26%) or previous smokers (60%) and
32% referred drinking habits. According to Galsky criteria,
58% of the population was classified as unfit (Table 1). At
the end of the study period, 53.7% of patients (n =225)
had died, and 46.3% (n = 194) were still alive. Of the living
patients, 13% (n = 25) are disease-free, which represents 6%
of the total population. Among the deceased patients, 88.5%
(n =199) died from UC, 9% (n =20) from other causes
including sepsis, respiratory, cardiac, and cerebrovascular
diseases, and 2.67% (n = 6) died from unknown reasons. The
mean follow-up duration was 11.1 months (95% CI: 10.3 to
11.9), and the median follow-up was 9 months.

Table 1 Baseline demographic and clinical characteristics

Variables Total N=419 Avelumab
patients N=
85
Median age, IQR 71 (42-88) 72 (42-88)
Gender, n (%)
Male 336 (80.2%) 72 (84.3%)
Female 83 (19.8%) 13 (15.3%)
ECOG PS, n (%)
0 76 (18.1%) 24 (28.2%)
1 238 (56.8%) 51 (60.0%)
>2 99 (23.7%) 8(9.4%)
Not available 6 (1.4%) 2 (2.3%)
Creatinine clearance, n (%)
< 60 ml/min 193 (46.1%) 35 (41.2%)
> 60 ml/min 226 (53.9%) 50 (58.8%)
Tumor histology, n (%)
Urothelial 399 (93.8%) 81 (95.3%)
Squamous cell carcinoma 11 (2.6%) 0 (0.0%)
Small cell carcinoma 3(0.7%) 0(0.0%)
Adenocarcinoma 3(0.7%) 0(0.0%)
Other variants 9 (2.1%) 4(4.7%)
Disease stage at diagnosis, n (%)
Locally advanced/metastatic 190 (45.3%) 41 (48.2%)
Muscle invasive 165 (39.4%) 25 (29.4%)
Non-muscle invasive 64 (15.3%) 20 (22.3%)
Location primary tumor, n (%)
Lower urinary tract 344 (82.1%) 77 (90.6%)
Upper urinary tract 71 (16.9%) 8 (9.4%)
Both upper and lower urinary tract 4 (1.0%) 0 (0.0%)
Most frequent metastatic location®, n
(%)
Only lymph nodes 114 27.2%) 34 (40%)
Visceral metastases 305 (72.8%) 51 (60%)
Galsky classification, n (%)
Unfit 243 (58.0%) 39 (45.9%)
Fit 176 (42.0%) 46 (54.1%)
PD-L1 status, n (%)
Positive 95 (22.7%) 59 (69.4%)
Negative 101 24.1%) 5 (5.9%)
Not available 223 (53.2%) 21 (24.7)

#A more detailed breakdown of visceral metastasis distribution is pro-
vided in the main text

Treatment characteristics and outcomes

Figure 1 represents a Sankey diagram that depicts the treat-
ments received in first, second, and subsequent lines.
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Fig. 1 Sankey diagram: treatments received in first, second, and subsequent lines

First line treatment

A total of 370 patients (88%) received chemotherapy-based
treatments, 39 patients received anti-PD-L1 antibody ate-
zolizumab (9.3%), and 10 patients (2.4%) received other
treatments as first-line therapy. Patients completing plati-
num-based treatment (n =347) received an average of 4.25
cycles (SD 1.57), with a median of 4 cycles (range: 1 to 10
cycles). The percentage of patients receiving >4 cycles was
71%.

Complete responses were seen in 6.7% of cases overall,
with higher rates in the other platinum-based group (28.6%).
Partial responses occurred in 38.7% of cases, particularly
with cisplatin + gemcitabine (47.1%) and MVAC (50%).
Stable disease was observed in 16.0%, while progressive
disease occurred in 26.0%. Instances of not evaluable or no
response occurred in 10.5% of cases, and undocumented
responses were rare at 2.1% overall (Table 2).

Avelumab maintenance treatment

In the study population, 229 patients (62%) who achieved
non-progression with platinum-based chemotherapy, defined
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as any response (complete or partial) or stable disease, were
identified as candidates for avelumab maintenance therapy.
Of these, 85 patients (37%) received avelumab. The rea-
sons for not receiving avelumab among eligible patients
included negative PD-L1 status (53 patients, 36.5%), lack
of access or reimbursement (32 patients, 22.1%), progres-
sion after first-line therapy prior to avelumab initiation (23
patients, 15.9%), patient decisions (3 patients, 2.1%) and
other reasons, mainly exitus (34 patients, 23.4%). Baseline
characteristics of these 85 patients who received avelumab
maintenance therapy are presented in Table 1.

At the time of analysis, 47 patients (55%) were still
receiving avelumab treatment. Among those who discontin-
ued avelumab (n =39), the most common reasons were dis-
ease progression (64.1%) and toxicity (23.0%). The median
number of avelumab cycles received was 7.5 (range: 1-49
cycles). For discontinued patients, the median number of
cycles was 6 (range: 1-29). The best responses to avelumab
were as follows: CR: 7 (8.2%), PR: 12 (14.1%), SD: 22
(25.9%), and PD: 17 (20.0%).
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Table 2 First line treatment and best response achieved

Treatment N (%) CR PR SD PD NE/NR ND

Cisplatin + Gemcitabine 140 (33.4%) 11 (7.9%) 66 (47.1%) 19 (13.6%) 33 (23.6%) 10 (7.1%) 1(0.7%)
Carboplatin + Gemcitabine 205 (48.9%) 9 (4.4%) 72 (35.1%) 39 (19.0%) 56 (27.3%) 23 (11.2%) 6 (2.9%)
Cisplatin + Gemcitabine, switching 11 (2.6%) 2 (18.2%) 3(27.3%) 2 (18.2%) 3(27.3%) 1(9.1%) 0 (0.0%)

to Carboplatin + Gemcitabine

MVAC 6 (1.4%) 0 (0.0%) 3 (50.0%) 0 (0.0%) 3 (50.0%) 0 (0.0%) 0(0.0%)
Other Platinum-Based 7 (1.7%) 2 (28.6%) 1 (14.3%) 1 (14.3%) 0 (0.0%) 3 (42.9%) 0(0.0%)
Atezolizumab 39 (9.3%) 2 (5.1%) 13 (33.3%) 4 (10.3%) 12 (30.8%) 7(17.9%) 1(2.6%)
Vinflunine 1(0.2%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (100%)
Other 10 (4.0%) 2 (20.0%) 4 (40.0%) 2 (20.0%) 2 (20.0%) 0 (0.0%) 0 (0.0%)
Total 419 (100%) 28 (6.7%) 162 (38.7%) 67 (16.0%) 109 (26.0%) 44 (10.5%) 9 (2.1%)

Bold value indicates data from all patients enrolled

MVAC methotrexate (M), vinblastine (V), Adriamycin (A) (= doxorubicin) and cisplatin (C)

*others: carboplatin (n =1), carboplatin +etoposide (n =3), carboplatin +taxol (n =1), carboplatin +radiotherapy (n =1); cisplatin + saciti-

zumab govitecan (n =1)

Second line treatment

A total of 168 patients (40.1%) of the total population
received second-line treatment. Patients were categorized
into three groups based on their first-line treatment and ave-
lumab maintenance status: Group 1: Patients who received
platinum-based first-line chemotherapy followed by ave-
lumab maintenance (n =21); Group 2: Patients who received
platinum-based first-line chemotherapy but did not receive
avelumab maintenance (n = 135); Group 3: Patients who
received atezolizumab as first-line therapy (n =7). Six addi-
tional patients received second-line treatment but did not fit
into these three groups. Table 3A summarizes the treatments
received in each group. In Group 1, response rates included
9.6% complete response, 19.0% partial response, and 19.0%
stable disease, while progressive disease occurred in 28.6%
of cases. In Group 2, complete response was observed in
1.5% of cases, partial response in 11.9%, and stable dis-
ease in 19.2%. Progressive disease was recorded in 43.7% of
patients, and 20.7% of patients were either not evaluable or
had no response. Data was unavailable for 3.0% of patients.

Third line treatment

Among patients who received second-line treatment (n
=168), 25% (n =41) progressed to third-line therapy.
Patients were categorized into two groups based on their
first-line treatment and avelumab maintenance status:
Group 1: Patients who received platinum-based first-line
chemotherapy followed by avelumab maintenance (n =7);
Group 2: Patients who received platinum-based first-line
chemotherapy but did not receive avelumab maintenance
(n =32). Table 3B summarizes the treatments received
in each group. In Group 1, third-line treatments included

carboplatin-gemcitabine (28.6%), taxane-based therapy
(14.3%), and enfortumab vedotin (28.6%). In Group 2,
taxane-based therapies were the most common (37.5%),
followed by enfortumab vedotin (15.6%) and vinflunine
(15.6%). Progressive disease was observed in the majority
of cases.

Fourth line treatment

Among patients who received third-line treatment (n =41),
20% (n =9) progressed to fourth-line therapy. Patients were
categorized into two groups based on their first-line treat-
ment and avelumab maintenance status: Group 1: Patients
who received platinum-based first-line chemotherapy fol-
lowed by avelumab maintenance (n = 1); Group 2: Patients
who received platinum-based first-line chemotherapy but did
not receive avelumab maintenance (n =8). Table 3C sum-
marizes the treatments received in each group. In Group 1,
the sole patient received carboplatin-gemcitabine, achiev-
ing a partial response. In Group 2, fourth-line treatments
included vinflunine (25.0%), enfortumab vedotin (12.5%),
and pembrolizumab (12.5%), among others.

Outcomes

Among patients who received avelumab maintenance, the
mean OS from the start of avelumab was 17.35 months
(SD 1.25; range, 14.9-19.8), and the median OS was 22.00
months (SD 3.53; range, 14.6-29.4). These values are com-
parable to the JAVELIN Bladder 100 trial, which reported
a median OS of 23.8 months (95% CI, 19.9-28.8) (Fig. 2).
For PFS calculated from the initiation of avelumab, the mean
duration was 6.13 months (SD 1.2; range, 3.78-8.49), and
the median PFS was 4.0 months (SD 0.39; range, 3.2-4.8).
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Table 3 Second and subsequent lines of systemic treatment

3 A) Second Line

Systemic treatments Group 1 (n=21)

Group 2 (n =135) Group 3 (n=7)

Atezolizumab -
7 (33.3%)

123 (91.1%) -
1 (14.3%)

Carboplatin-gemcitabine 53.7%)

Cisplatin-gemcitabine 1(4.8%) 1(0.7%) 1(14.3%)
Taxane 8 (38.1%) 4 (3.0%) 2 (28.6%)
Enfortumab vedotin 2 (9.5%) - 2 (28.6%)
Vinflunine 2 (9.5%) 1(0.7%) -
Neratinib 1(4.8%) - -
Topotecan - 1(0.7%) -
Erdafitinib - 1 (14.3%)
3B) Third Line

Systemic treatments

Group 1 (n=7)

Group 2 (n =32)

Atezolizumab - 5 (15.6%)
Carboplatin-gemcitabine 2 (28.6%) 2 (6.3%)
Cisplatin-gemcitabine 1(14.3%) -

Taxane 1(14.3%) 12 (37.5%)
Enfortumab vedotin 2 (28.6%) 5 (15.6%)
Carboplatin 1 (14.3%) 1(3.1%)
Vinflunine - 5 (15.6%)
Erdafitinib - 1(3.1%)
Docetaxel-carboplatin 1(3.1%)

3 C) Fourth Line

Systemic treatments

Group 1l (n=1)

Group 2 (n=8)

Carboplatin + gemcitabine
Atezolizumab

Cisplatin

Taxane

Enfortumab vedotin
Vinflunine

Erdafitinib

Pembrolizumab

1 (100.0%) -

1 (12.5%)
1 (12.5%)
1 (12.5%)
1 (12.5%)
2 (25.0%)
1 (12.5%)
1 (12.5%)

GROUP 1: Patients who received platinum in the first line and completed avelumab

GROUP 2: Patients who received platinum in the first line but did not receive avelumab

GROUP 3: Patients who received atezolizumab in the first line

(Fig. 3).These findings are also consistent with the median
PFS of 5.5 months (95% CI, 4.2-7.2) reported in JAVELIN
Bladder 100.

In addition to this subgroup analysis, we also present
OS and PFS calculated from the time of diagnosis to the
respective event (death or disease progression) across the
full study cohort (Figs. 4 and 5). Among the study popula-
tion, patients treated with avelumab had a median OS of 28
months (95% CI: 23.1 to NA), compared to 11 months (95%
CI: 9 to 13) for patients who were eligible but did not receive
avelumab. The one-year survival probability was 81.6% in
the avelumab group compared to 45.6% in the non-avelumab
group (p <0.001). Similarly, the median PFS was 11.33
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months (95% CI: 10-13.6) for avelumab-treated patients
compared to 6.43 months (95% CI: 6-7.6) for those who
did not receive avelumab (Fig. 3), with one-year PFS prob-
abilities of 42.0% and 23.8%, respectively (p <0.001). In
our cohort, 45% of patients were PD-L1-positive. As disease
advanced, the proportion of patients transitioning to subse-
quent treatment lines decreased: 62% of patients achieved
non-progression with platinum-based chemotherapy and
were candidates for avelumab, while 40% transitioned to
second-line therapy, 25% to third-line, and 20% to fourth-
line therapy. No unexpected toxicities were reported.
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Discussion

For over 40 years, platinum-based regimens were the pri-
mary treatments demonstrating survival benefits for mUC,
yielding a median OS of approximately 14 months and a
five-year survival rate of 5-15%. While cisplatin-based

Time in months

chemotherapy remains the standard first-line treatment,
many patients are ineligible for cisplatin, necessitating alter-
natives like carboplatin and gemcitabine. The introduction
of avelumab has transformed the treatment landscape, estab-
lishing a new paradigm of first-line maintenance therapy
in patients with mUC. Approved by the FDA in 2020 and
the EMA in 2021, avelumab was shown in the JAVELIN
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Bladder 100 trial to significantly improve both OS and PFS
compared to best supportive care alone [11]. Consequently,
avelumab maintenance therapy post-platinum chemotherapy
is now strongly recommended in several clinical guidelines.
Recent data by Sridhar et al., provide an analysis of OS from
the initiation of first-line chemotherapy in the JAVELIN
study, revealing results that are strikingly consistent with
our findings [19, 20]. Our study's median OS of 28 months
in patients receiving avelumab aligns closely with these data,
further validating the real-world applicability of the JAVE-
LIN Bladder 100 trial outcomes.

Despite these advancements, real-world evidence remains
critical to understanding the practical application of ave-
lumab outside of controlled clinical trials. Our AVEBLAD-
DER study conducted in Northern Spain aimed to fill this
gap by providing real-world evidence on avelumab’s thera-
peutic benefits, patient-reported outcomes, tolerability, and
toxicity management in maintenance therapy for mUC.
In our cohort, a substantial proportion of patients (45%)
were PD-L1-positive, a factor that likely contributed to the
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observed survival benefits with avelumab. This finding mir-
rors the JAVELIN Bladder 100 trial, where patients with PD-
L1-positive tumors exhibited a greater OS benefit, with an
HR of 0.56 [19]. However, this raises an important question
about the extent to which PD-L1 positivity may have influ-
enced our results, as well as the generalizability of these out-
comes to broader patient populations. Our study found that
patients receiving avelumab maintenance had a median OS
of 28 months, compared to 11 months for those who did not
receive avelumab. This finding is consistent with the JAVE-
LIN Bladder 100 trial, where avelumab improved OS and
PFS. It is important to clarify that our reported median PFS
of 11.33 months reflects the time from diagnosis, not from
the start of avelumab maintenance. When analyzed from the
initiation of avelumab, our median PFS was 4.0 months,
which aligns more closely with the 5.5 months reported in
the JAVELIN Bladder 100 trial. Regarding PD-L1 status,
although only 45% of our full cohort were PD-L1-positive,
among patients who actually received avelumab, 69.4% were
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Fig.5 Progression free survival
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Table 4 Real World Data Studies of Avelumab maintenance treatment: Main efficacy results and comparison with Javelin Bladder 100 clinical

trial. 11, 11-26

Study Median OS  Median PFS ~ Key Findings Comparison with JAVELIN Bladder
100

JAVELIN Bladder 100 [11] 21.4 months 8.4 months Significant improvement in OS and  HR for OS: 0.69 (95% CI 0.50—

(not (95% CI: PFS with avelumab maintenance 0.93); HR for PFS: 0.62 (95% CI
reached) 7.3-9.6) versus BSC alone 0.46-0.84)

Spanish Study (AVEBLADDER) 28 months 6.8 months OS and PFS improvements with Comparable PFS; higher OS com-
avelumab, but lower uptake due to pared to JAVELIN Bladder 100
access/reimbursement issues

French Study (AVENANCE) [21] 18.4 months 5.7 months Median OS and PFS are consistent ~ OS slightly shorter and PFS consistent
with JAVELIN; broader patient with JAVELIN
demographic

Italian Study (READY) [22] 26.2 months 7.6 months Confirmed survival benefit; well- Higher OS; similar PFS
tolerated

US and European Study [23] Not reported 9.6 months Identified prognostic factors; good  PFS and OS similar to JAVELIN;
PFS and OS rates identifies additional prognostic

factors

German Study [24] 13.4 months 6.2 months Moderate AEs; shorter OS com- OS shorter than JAVELIN; PFS
pared to JAVELIN, similar PFS similar

Japanese Study (J-AVENUE) [25] Not reported 6.1 months Similar PFS to JAVELIN; slightly PES consistent with JAVELIN;
shorter median time to treatment slightly lower compared to JAVE-
failure LIN

Korean Study [26] Not analyzed 7.9 months Clinical activity with moderate AEs; PFS similar to JAVELIN; OS not

no detailed OS data (only one
patient died)

reported
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PD-L1-positive. This enrichment may have contributed to
improved treatment outcomes.

Comparative real-world data from other studies offer
additional context (Table 4) [21-26]. Compared to the
JAVELIN Bladder 100 trial, our cohort showed a higher
objective response rate (22% vs 14.3%) and lower rate of
progressive disease (20% vs 29%). Several factors may con-
tribute to these differences, including patient selection and
the real-world setting. Additionally, in our cohort, 6% of
patients had an unknown ORR status, 18% did not undergo
response evaluation (including those who progressed before
assessment), and 7% were deemed non-evaluable. These ele-
ments may have led to an apparent increase in response rate
and decrease in PD frequency. The French AVENANCE
study reported a median OS of 18.4 months and a median
PFS of 5.7 months with avelumab. While this supports the
efficacy of avelumab, it indicates a slightly shorter PFS com-
pared to our findings, potentially reflecting a broader patient
demographic [21]. The Italian study, known as READY, was
a prospective investigation involving 414 patients enrolled
in a compassionate use program. This study reported a
median overall survival (OS) of 26.22 months and a median
progression-free survival (PFS) of 7.63 months, demonstrat-
ing that avelumab was well-tolerated and had a manageable
safety profile [22]. The findings of this study align with the
JAVELIN trial results, confirming the survival benefit of
avelumab in a real-world Italian population. The US and
European study reported a median PFS of 9.6 months and a
one-year OS of 72.5%, which aligns with both our study and
the JAVELIN trial. Notably, this study identified prognostic
factors such as prior response to platinum-based chemo-
therapy and ECOG performance status that were associated
with better outcomes, which aligns with our observations
[23]. Conversely, the German study reported a median OS of
13.4 months and a median PFS of 6.2 months, with moderate
adverse event rates but a higher proportion of patients expe-
riencing progression during treatment, resulting in shorter
survival compared to the JAVELIN trial [24]. The J-AVE-
NUE study from Japan found a median PFS of 6.1 months
and a median time to treatment failure of 4.6 months, similar
to our study’s PFS of 6.8 months [25]. These results sup-
port the JAVELIN trial's conclusions, although the reported
PFS was slightly shorter, potentially reflecting regional vari-
ations. In Korea, real-world data showed a median PFS of
7.9 months and a lower rate of adverse events, though the
shorter follow-up period and lack of detailed OS data limit
direct comparisons [26]. Nonetheless, the median PFS aligns
with the JAVELIN trial and our findings.

Our study faced two notable limitations. First, the uptake
of avelumab was lower than anticipated, primarily due to
negative PD-L1 status and access/reimbursement chal-
lenges, as in Spain, access and reimbursement were only
guaranteed for PD-L1-positive patients for a period of time.
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The substantial proportion of patients with negative PD-L1
status reduced eligibility for avelumab, impacting its adop-
tion. Furthermore, while avelumab maintenance therapy
has demonstrated robust efficacy, its uptake in real-world
practice remains limited due to challenges such as access,
reimbursement policies, and physician awareness. The tran-
sition from first-line chemotherapy to avelumab maintenance
is a critical period, with many eligible patients failing to
initiate maintenance therapy due to progression or logistical
barriers. These findings emphasize the need for interven-
tions to improve access to avelumab and optimize patient
management during this transition phase. Additional limita-
tions include the retrospective design, which may introduce
selection bias and limit the ability to control for confounding
variables; the relatively short follow-up period, which may
have restricted the observation of long-term outcomes; and
the small sample size, which limits the generalizability of
our findings and reduces the statistical power to detect more
subtle effects.

Future research should address unresolved questions,
such as the comparative benefits of avelumab maintenance
following different platinum-based regimens and the opti-
mal duration of the treatment-free interval before initiat-
ing avelumab. Furthermore, the role of PD-L1 status as a
predictive biomarker for avelumab efficacy warrants further
investigation to better stratify patients and personalize treat-
ment approaches.

In conclusion, our findings provide robust real-world
evidence supporting the efficacy and safety of avelumab as
a first-line maintenance therapy for mUC. The consistency
between our results and those of the JAVELIN Bladder 100
trial, particularly in PD-L1-positive patients, underscores
the value of avelumab in improving survival outcomes for
this population.

Acknowledgements We thank Sofia Perea, PharmD, PhD, for provid-
ing medical writing.

Funding Astellas Pharma.

Data availability Not applicable.

Declarations

Conflict of interest Astellas has contributed a grant to support a por-
tion of the program’s cost, but they have not exerted any influence or
input on the research program.

Ethical approval The study was approved by the Institutional Review
Board and Ethics Committee of all the participant centers.

Informed consent Informed consent was obtained whenever required
by the Spanish Law.

Open Access This article is licensed under a Creative Commons
Attribution-NonCommercial-NoDerivatives 4.0 International License,
which permits any non-commercial use, sharing, distribution and



Clinical and Translational Oncology

reproduction in any medium or format, as long as you give appro-
priate credit to the original author(s) and the source, provide a link
to the Creative Commons licence, and indicate if you modified the
licensed material. You do not have permission under this licence to
share adapted material derived from this article or parts of it. The
images or other third party material in this article are included in the
article’s Creative Commons licence, unless indicated otherwise in a
credit line to the material. If material is not included in the article’s
Creative Commons licence and your intended use is not permitted by
statutory regulation or exceeds the permitted use, you will need to
obtain permission directly from the copyright holder. To view a copy
of this licence, visit http://creativecommons.org/licenses/by-nc-nd/4.0/.

References

10.

Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram I,
Jemal A, Bray F. Global cancer statistics 2020: GLOBOCAN esti-
mates of incidence and mortality worldwide for 36 cancers in 185
countries. CA: A Cancer J Clin. 2021;71(3):209-49.

Richters A, Aben KK, Kiemeney LA. The global burden of urinary
bladder cancer: an update. World J Urol. 2020;38(8):1895-904.
Las cifras del cancer en Espana 2024. Accessed 25 Oct 2024.
https://seom.org/git-en/150025-seom/210347-1as-cifras-del-can-
cer-dia-mundial-2024

Network NCC. Clinical practical guidelines in oncology: bladder
cancer, version 3. 2020. Accessed 12 Sept 2024. Available at:
https://www.nccn.org/professionals/physician_gls/PDF/bladder.
pdf

Bellmunt J, von der Maase H, Mead GM, Skoneczna I, De San-
tis M, Daugaard G, et al. Randomized phase III study compar-
ing paclitaxel/cisplatin/gemcitabine and gemcitabine/cisplatin
in patients with locally advanced or metastatic urothelial cancer
without prior systemic therapy: EORTC Intergroup Study 30987.
J Clin Oncol. 2012;30(10):1107-13.

Bukhari N, Al-Shamsi HO, Azam F. Update on the treatment of
metastatic urothelial carcinoma. Sci World J. 2018;2018:5682078.
Powles T, Cs6szi T, ()Zgﬁroglu M, Matsubara N, Géczi L, Cheng
SY, et al. Pembrolizumab alone or combined with chemotherapy
versus chemotherapy as first-line therapy for advanced urothelial
carcinoma (KEYNOTE-361): a randomised, open-label, phase 3
trial. Lancet Oncol. 2021;22:931-45.

Galsky MD, Arija JAA, Bamias A, Davis ID, De Santis M,
Kikuchi E, et al. Atezolizumab with or without chemotherapy
in metastatic urothelial cancer (IMvigor130): a multicen-
tre, randomised, placebo-controlled phase 3 trial. Lancet.
2020;395:1547-57.

Grivas P, Monk BJ, Petrylak D, Reck M, Foley G, Guenther S,
et al. Immune checkpoint inhibitors as switch or continuation
maintenance therapy in solid tumors: rationale and current state.
Target Oncol. 2019;14(5):505-25.

Zheng Y, Narwal R, Jin C, Baverel PG, Jin X, Gupta A, et al.
Population modeling of tumor kinetics and overall survival to
identify prognostic and predictive biomarkers of efficacy for dur-
valumab in patients with urothelial carcinoma. Clin Pharmacol
Ther. 2018;103(4):643-52.

. Powles T, Park SH, Voog E, Caserta C, Valderrama BP, Gurney H,

et al. Avelumab maintenance therapy for advanced or metastatic
urothelial carcinoma. N Engl J Med. 2020;383:1218-30.

. FDA approves avelumab for urothelial carcinoma maintenance

treatment. Accessed 17 Sept 2024. Available at: https://www.
fda.gov/drugs/drug-approvals-and-databases/fdaapproves-avelu
mab-urothelial-carcinoma-maintenance-treatment#: ~: text=

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

On%20June%2030%2C%202020% 2C%20the,%2Dline%20
platinum%2Dcontaining%20chemotherapy

European Commission Approves BAVENCIO® (avelumab)
for First-Line Maintenance Treatment of Locally Advanced or
Metastatic Urothelial Carcinoma. Accessed 17 Sept 17 2024.
Available at: https://www.pfizer.com/news/press-release/press-
release-detail/european-commission-approves-bavencior-avelu
mab-first-line.

Powles T, Park SH, Caserta C, Valderrama BP, Gurney H, Ullén
A, et al. Avelumab first-line maintenance for advanced urothelial
carcinoma: results from the JAVELIN bladder 100 trial after >2
years of follow-up. J Clin Oncol. 2023;41(19):3486-92.

FDA approves enfortumab vedotin-ejfv with pembrolizumab for
locally advanced or metastatic urothelial cancer. Accessed 17 Sept
2024. Available at: https://www.fda.gov/drugs/resources-infor
mation-approved-drugs/fda-approves-enfortumab-vedotin-ejfv-
pembrolizumab-locally-advanced-or-metastatic-urothelial-cancer
European Commission Approves Astellas' PADCEV™ (enfor-
tumab vedotin) in Combination with KEYTRUDA® (pembroli-
zumab) for First-Line Treatment of Advanced Urothelial Cancer.
Accessed 17 Sept 2024. Available at: https://www.prnewswire.
com/news-releases/european-commission-approves-astellas-pad-
cev-enfortumab-vedotin-in-combination-with-keytruda-pembr
olizumab-for-first-line-treatment-of-advanced-urothelial-cancer-
302232067 .html

van der Heijden MS, Sonpavde G, Powles T, Necchi A, Burotto M,
Schenker M, CheckMate 901 Trial Investigators, et al. Nivolumab
plus gemcitabine-cisplatin in advanced urothelial carcinoma. N
Engl J Med. 2023;389(19):1778-89. https://doi.org/10.1056/
NEJMo0a2309863.

FDA approves nivolumab in combination with cisplatin and
gemcitabine for unresectable or metastatic urothelial carcinoma.
Accessed 17 Sept 2024. Available at: https://www.fda.gov/drugs/
resources-information-approved-drugs/fda-approves-nivolumab-
combination-cisplatin-and-gemcitabine-unresectable-or-metas
tatic-urothelial#:~:text=0n%20March%206%2C%202024%2C%
20the,metastatic%20urothelial %20carcinoma%20(UC).

Sridhar SS, Powles T, Gupta S, Climent MA, Aragon-Ching JB,
Sternberget CN, et al. Avelumab first-line (1L) maintenance for
advanced urothelial carcinoma (UC): Long-term follow-up from
the JAVELIN Bladder 100 trial in subgroups defined by 1L chem-
otherapy regimen and analysis of overall survival (OS) from start
of 1L chemotherapy. J Clin Oncol. 2023;41(Suppl_6):508.
Sridhar SS, Powles T, Climent Duran MA, Park SH, Massari F,
Thiery-Vuillemin A, et al. Avelumab first-line maintenance for
advanced urothelial carcinoma: analysis from JAVELIN bladder
100 by duration of first-line chemotherapy and interval before
maintenance. Eur Urol. 2024;85(2):154-63.

Barthelemy P, Loriot Y, Voog E, Eymard JC, Ravaud A, Fle-
chon A, et al. Full analysis from AVENANCE: a real-world study
of avelumab first-line (1L) maintenance treatment in patients
(pts) with advanced urothelial carcinoma (aUC). J Clin Oncol.
2023;41(suppl 6):471.

Antonuzzo L, Maruzzo M, De Giorgi U, Santini D, Tambaro R,
Buti S, et al. READY: real-world data from an Italian compas-
sionate use program of avelumab first-line maintenance (1LM)
treatment for locally advanced or metastatic urothelial carcinoma
(la/mUC). J Clin Oncol. 2023;41(suppl 6):469.

Bakaloudi DR, Talukder R, Lin GI, Makrakis D, Diamantopoulos
LN, Tripathi N, et al. Response and outcomes of maintenance
avelumab after platinum-based chemotherapy (PBC) in patients
with advanced urothelial carcinoma (aUC): “real world” experi-
ence. Clin Genitourin Cancer. 2023;21(5):584-93.

Banek S, Wenzel M, Lauer B, Le QC, Hoeh B, Koll F, et al. Real-
world evidence of tumor and patient characteristics and survival

@ Springer


http://creativecommons.org/licenses/by-nc-nd/4.0/
https://seom.org/git-en/150025-seom/210347-las-cifras-del-cancer-dia-mundial-2024
https://seom.org/git-en/150025-seom/210347-las-cifras-del-cancer-dia-mundial-2024
https://www.nccn.org/professionals/physician_gls/PDF/bladder.pdf
https://www.nccn.org/professionals/physician_gls/PDF/bladder.pdf
https://www.fda.gov/drugs/drug-approvals-and-databases/fdaapproves-avelumab-urothelial-carcinoma-maintenance-treatment#:~:text=On%20June%2030%2C%202020
https://www.fda.gov/drugs/drug-approvals-and-databases/fdaapproves-avelumab-urothelial-carcinoma-maintenance-treatment#:~:text=On%20June%2030%2C%202020
https://www.fda.gov/drugs/drug-approvals-and-databases/fdaapproves-avelumab-urothelial-carcinoma-maintenance-treatment#:~:text=On%20June%2030%2C%202020
https://www.fda.gov/drugs/drug-approvals-and-databases/fdaapproves-avelumab-urothelial-carcinoma-maintenance-treatment#:~:text=On%20June%2030%2C%202020
https://www.pfizer.com/news/press-release/press-release-detail/european-commission-approves-bavencior-avelumab-first-line
https://www.pfizer.com/news/press-release/press-release-detail/european-commission-approves-bavencior-avelumab-first-line
https://www.pfizer.com/news/press-release/press-release-detail/european-commission-approves-bavencior-avelumab-first-line
https://www.fda.gov/drugs/resources-information-approved-drugs/fda-approves-enfortumab-vedotin-ejfv-pembrolizumab-locally-advanced-or-metastatic-urothelial-cancer
https://www.fda.gov/drugs/resources-information-approved-drugs/fda-approves-enfortumab-vedotin-ejfv-pembrolizumab-locally-advanced-or-metastatic-urothelial-cancer
https://www.fda.gov/drugs/resources-information-approved-drugs/fda-approves-enfortumab-vedotin-ejfv-pembrolizumab-locally-advanced-or-metastatic-urothelial-cancer
https://www.prnewswire.com/news-releases/european-commission-approves-astellas-padcev-enfortumab-vedotin-in-combination-with-keytruda-pembrolizumab-for-first-line-treatment-of-advanced-urothelial-cancer-302232067.html
https://www.prnewswire.com/news-releases/european-commission-approves-astellas-padcev-enfortumab-vedotin-in-combination-with-keytruda-pembrolizumab-for-first-line-treatment-of-advanced-urothelial-cancer-302232067.html
https://www.prnewswire.com/news-releases/european-commission-approves-astellas-padcev-enfortumab-vedotin-in-combination-with-keytruda-pembrolizumab-for-first-line-treatment-of-advanced-urothelial-cancer-302232067.html
https://www.prnewswire.com/news-releases/european-commission-approves-astellas-padcev-enfortumab-vedotin-in-combination-with-keytruda-pembrolizumab-for-first-line-treatment-of-advanced-urothelial-cancer-302232067.html
https://www.prnewswire.com/news-releases/european-commission-approves-astellas-padcev-enfortumab-vedotin-in-combination-with-keytruda-pembrolizumab-for-first-line-treatment-of-advanced-urothelial-cancer-302232067.html
https://doi.org/10.1056/NEJMoa2309863
https://doi.org/10.1056/NEJMoa2309863
https://www.fda.gov/drugs/resources-information-approved-drugs/fda-approves-nivolumab-combination-cisplatin-and-gemcitabine-unresectable-or-metastatic-urothelial#:~:text=On%20March%206%2C%202024%2C%20the,metastatic%20urothelial%20carcinoma%20(UC
https://www.fda.gov/drugs/resources-information-approved-drugs/fda-approves-nivolumab-combination-cisplatin-and-gemcitabine-unresectable-or-metastatic-urothelial#:~:text=On%20March%206%2C%202024%2C%20the,metastatic%20urothelial%20carcinoma%20(UC
https://www.fda.gov/drugs/resources-information-approved-drugs/fda-approves-nivolumab-combination-cisplatin-and-gemcitabine-unresectable-or-metastatic-urothelial#:~:text=On%20March%206%2C%202024%2C%20the,metastatic%20urothelial%20carcinoma%20(UC
https://www.fda.gov/drugs/resources-information-approved-drugs/fda-approves-nivolumab-combination-cisplatin-and-gemcitabine-unresectable-or-metastatic-urothelial#:~:text=On%20March%206%2C%202024%2C%20the,metastatic%20urothelial%20carcinoma%20(UC
https://www.fda.gov/drugs/resources-information-approved-drugs/fda-approves-nivolumab-combination-cisplatin-and-gemcitabine-unresectable-or-metastatic-urothelial#:~:text=On%20March%206%2C%202024%2C%20the,metastatic%20urothelial%20carcinoma%20(UC

Clinical and Translational Oncology

with avelumab maintenance after chemotherapy for advanced and
metastatic urothelial carcinoma. Urol Int. 2024;108(4):285-91.
25. Kikuchi E, Hayakawa N, Nakayama M, Uno M, Nakatsu H,
Kitagawa C, et al. ]FJAVENUE: a retrospective, real-world study
evaluating patient characteristics and outcomes in patients with
advanced urothelial carcinoma treated with avelumab first-line
maintenance therapy in Japan. Int J Urol. 2024;31(8):859-67.
26. Park SH, Shin SJ, Rha SY, Beom SH, Seo HK, Keam B, et al.
Avelumab first-line maintenance treatment in patients with

@ Springer

locally advanced or metastatic urothelial carcinoma: real-world
results from a Korean expanded access program. Front Oncol.
2024;14:1403120.

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.



	Avelumab maintenance in advanced urothelial carcinoma: real-world data from Northern Spain (AVEBLADDER study)
	Abstract
	Background 
	Patients and Methods 
	Conclusions 

	Introduction
	Patients and methods
	Study design and population
	Study aims
	Data collection
	Statistical analysis

	Results
	Patient data
	Patients’ characteristics
	Treatment characteristics and outcomes
	First line treatment
	Avelumab maintenance treatment
	Second line treatment
	Third line treatment
	Fourth line treatment

	Outcomes

	Discussion
	Acknowledgements 
	References


