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ABSTRACT

Background: Recently, a plethora of novel systemic agents have been incorporated into the therapeutic armamentarium of ad-
vanced urothelial carcinoma (aUC). The antibody-drug conjugate (ADC), enfortumab vedotin (EV), has demonstrated relevant
clinical benefit in patients with aUC refractory to platinum and immune-checkpoint inhibitor (ICI) therapy. Our study provides
a retrospective, international, real-world analysis comparing the effectiveness of EV to chemotherapy in this setting.
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Methods: The data were extracted from the medical records of patients treated with EV or chemotherapy following pembroli-
zumab for recurrent or progressive aUC after platinum-based chemotherapy. Patients were assessed for overall survival (OS),
progression-free survival (PFS), overall response rate (ORR) and duration of response (DoR).

Results: Our analysis included 247 patients treated with EV (88, 36%) or chemotherapy (159, 64%). Median OS was 9.1 months
(95%CI 7.2-10.7) in the overall study population, 13.6 months (95%CI 10.0-31.0) in patients receiving EV and 6.8 months (95%CI
6.0-8.9) in patients receiving chemotherapy (p < 0.001). The OS benefit of EV was not affected by primary tumour site and his-
tology, metastatic sites, type of first platinum-based chemotherapy or response to pembrolizumab. In the EV cohort, the median
PFS was significantly longer (8.8 months [95%CI 6.5-17.0] vs. 3.0 months [95%CI 2.6-3.7]) and the ORR was significantly higher
(56% vs. 23%) than in the chemotherapy cohort.

Conclusions: The results of our international analysis of real-world data confirm the effectiveness of EV in the sequential
strategy of aUC patients who have received prior platinum-based chemotherapy and anti-PD-1 pembrolizumab, regardless of
commonly considered prognostic factors.

Trial Registration: ClinicalTrials.gov identifier: NCT05290038

| Introduction Furthermore, enrolment in randomised clinical trials should al-

Advanced Urothelial Carcinoma (aUC) is an aggressive disease
with one of the lowest 5-year survival rates among the most
common cancers [1]: ranging from a minimum of 6.8% for the
worst prognosis patients with visceral metastases to a maxi-
mum of 21% for the best prognosis patients with only lymph
node metastases [2]. Over time, in real world case series, drop-
out rates after first-line systemic treatment have remained
consistent: only 17%-37% of aUC patients undergoing first-line
treatment receive a second-line therapy and unfortunately no
more than 6%-12% receive a third-line therapy [3-7]. The main
reason for UC patients’ discontinuation is the limited benefit/
tolerability profile of subsequent treatment options [8].

Based on the latest clinical trial results, the treatments options
currently available for patients progressing after platinum-based
chemotherapy and PD-1/PD-L1 checkpoint inhibitors (ICIs)
are: enfortumab vedotin (EV) [9, 10], sacituzumab govitecan
(SG) (only in the US) [11] and erdafitinib (only for patients with
FGFR2/3 alterations) [12].

The EV-301 study (NCT03474107) [9, 10], a global, multicentre,
open-label, randomised, phase III trial, compared EV with stan-
dard chemotherapy (paclitaxel, docetaxel or vinflunine) in 608
patients previously treated with platinum-based chemotherapy
and a PD-1/PD-L1 inhibitor. The median OS was 12.88 and
8.97months in the EV and chemotherapy arms, respectively,
with 51.5% and 39% of patients surviving 12months in the EV
and chemotherapy arms, respectively [9]. Furthermore, the me-
dian PFS was longer in the EV arm (5.55months) than in the
chemotherapy arm (3.71 months) and the ORR was higher in the
EV arm (40.6% vs. 17.9%).

Chemotherapy (paclitaxel, docetaxel, vinflunine, or platinum-
based) is a further treatment option, although clinical benefit is
usually limited. More recently, a large retrospective multicentre
real-world study showed efficacy of platinum-based chemother-
apy re-challenge after ICI in locally advanced or metastatic UC
[13]. ORR (29.2%, 95% CI: 21.9 to 36.6) and PFS (4.9 months, 95%
CI: 4.1 to 5.5) after ICI are more promising than those histor-
ically reported for second-line chemotherapy and associated
with an acceptable safety profile [13].

ways be considered for patients who have progressed on chemo-
therapy and immunotherapy.

The ARON-2 study was a multicentre, international, retro-
spective study designed to collect global real-world data on the
effectiveness of pembrolizumab in patients with relapse or pro-
gression after platinum-based chemotherapy.

In this paper, we evaluated sequential treatment strategies fol-
lowing pembrolizumab and their outcomes in different coun-
tries included in the real-world, international ARON-2 study.

2 | Patients and Methods
2.1 | Study Population

The ARON-2 study population included patients aged > 18years
with a cytological and/or histological confirmed diagnosis of
recurrent or progressing aUC after platinum-based therapy and
treated with pembrolizumab between 1 January 2016 to 1 April
2024 at 47 institutes in 17 countries worldwide (Table S1).

All patientsincluded in the sequential treatment strategy analysis
had known data on: age, gender, Eastern Cooperative Oncology
Group-Performance Status (ECOG-PS), primary tumour loca-
tion (upper vs. lower tract), tumour histology, time of surgery
and radiotherapy on primary tumour and/or metastases, setting
(neoadjuvant vs. adjuvant vs. metastatic setting) and type of first
platinum-based chemotherapy (cisplatin vs. carboplatin-based),
magnitude and duration of response to first-line chemotherapy,
onset of metastatic disease (synchronous vs. metachronous dis-
ease), metastasis sites, magnitude and duration of response to
immunotherapy, date of last follow-up or death.

Clinical data were retrospectively and locally extracted, at
each participating centre, from the patients’ medical records.
The pathological information were abstracted from pathology
reports for clinical use. Radiologists or investigators at each
institution evaluated response to pembrolizumab according
to Response Evaluation Criteria In Solid Tumours version 1.1
(RECIST 1.1 criteria) [14].
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Patients with missing information and patients who received
ICI in combination, targeted therapy or investigational drugs in
the therapeutic sequence were excluded from our analysis.

2.2 | Study Endpoints

Disease response to third systemic treatment was determined
in each centre, referring to the Response Evaluation Criteria in
Solid Tumours version 1.1 (RECIST 1.1) as complete response
(CR), partial response (PR), stable disease (SD) and progressive
disease (PD). Overall Response Rate (ORR) was calculated by
the sum of CR and PR.

Progression-free survival (PFS) was calculated from the first
administration of third-line systemic treatment to documented
disease progression or death from any cause, whichever oc-
curred first. Patients without disease progression or death or lost
at follow-up at the time of the analysis were censored at the last
follow-up visit.

Overall survival (OS) was calculated from the start of third sys-
temic treatment to death from any cause. Patients alive or lost
at follow-up at the time of the analysis were censored at the last
follow-up visit. Duration of response (DoR) was calculated from
the time of the first imaging assessing the achievement of CR or
PR with third-line EV or chemotherapy to documented disease
progression or death from any cause, whichever occurred first.

2.3 | Statistical Analysis

The Kaplan-Meier method with Rothman's 95% confidence in-
tervals (CI) was used to estimate survival curves of OS and PFS.
Comparisons between survival curves were performed using
the log-rank test. Cox proportional hazards models were ad-
opted to compare the multivariable effects on patients’ survival
and to calculate hazard ratios (HRs) and 95% confidence inter-
vals (CIs). Data available from the ARON dataset on sex, age,
ECOG-PS, smoking attitude, histology, surgery, time to meta-
static disease, sites of metastases and type of third-line therapy
were included in the multivariable analysis.

To assess the potential differences between variables in Table 1
and between ORR and 1y-OS and 1y-PFS rates, Fisher's exact
test was performed to assess statistically significant associations
between dual categorical variables, chi-square test for multiple
categorical variables. The level of significance was set to 0.05,
and all p values were two-sided.

MedCalc version 19.6.4 (MedCalc Software, Broekstraat 52,
9030 Mariakerke, Belgium) was used for the statistical analyses.
3 | Results

3.1 | Patients Population

In the ARON-2 dataset we included 1039 patients treated

with pembrolizumab for recurrent or progressing aUC after
platinum-based therapy. From them we selected 247 patients

(23.8%) treated with chemotherapy (159, 64%) or EV (88, 36%)
after progression to platinum-based chemotherapy and pem-
brolizumab. The selection process is summarised in Figure S1.
The median follow-up from the start of third-line EV or chemo-
therapy was 15.8 months (95%CI 8.7-44.6).

Baseline patient characteristics are listed in Table 1. The median
age at the start of third systemic treatment was 68years (range 41-
86). The study population consisted of 74% male and 26% female
patients. In total, 78% of patients (193 patients) who were eligible
for third-line systemic treatment exhibited favourable general
clinical conditions, defined according to the Eastern Cooperative
Oncology Group (ECOG) Performance Status (PS) as 0 or 1. The
majority of patients (74%) had urothelial carcinoma of the bladder,
while 26% had upper urinary tractcarcinoma. At the time of diagno-
sis, 32% of patients had metastatic disease. According to metastatic
sites patients were distributed as follows: 65% with lymph node
metastases only, 33% with lung metastases, 20% with liver metas-
tases, 23% with bone metastases and 1% with brain metastases.

The chemotherapy regimen following progression to pembroli-
zumab are summarised in Table 2. Twenty-one percent of pa-
tients received an additional platinum-based chemotherapy
treatment (2% platinum monotherapy, 19% platinum-containing
polychemotherapy) and 76% received another chemotherapeu-
tic agent in monotherapy (31% paclitaxel, 30% vinflunine, 9%
docetaxel, 6% gemcitabine).

Forty-seven patients (19%) received further therapies (27 pa-
tients in the chemotherapy group and 20 in the EV group), which
consisted in chemotherapy in 45 patients (two patients were en-
rolled into clinical trials).

3.2 | Survival Outcomes

Overall, median OS was 9.1 months (95%CI 7.2-10.7). Median
OS was 6.8 months (95%CI 6.0-8.9) in patients receiving che-
motherapy and 13.6 months (95%CI 10.0-31.0) for those treated
with EV (p <0.001, Figure 1), with a 6-months-OS rate of 58%
vs. 85% (p <0.001) and a 1y-OS rate of 32% vs. 60% (p <0.001).

Patients with pure UC histology showed longer median OS with
EV (12.3months, 95%CI 9.6-20.0 vs. 7.1 months, 95%CI 6.2-9.2,
p=0.002, Figure 2), as well as patients with variant histologies
(31.0months, 95%CI 6.0-31.0 vs. 4.1 months, 95%CI 2.8-13.5,
p=0.003, Figure 2).

Patients with de novo metastatic disease showed longer median
OS with EV (22.2months, 95%CI 6.0-31.0 vs. 6.1 months, 95%CI
4.0-7.7, p=0.017, Figure 2).

We stratified patients into two subgroups: only metastases to dis-
tant lymph nodes and visceral metastases. The median OS was
longer with EV in both subgroups (patients with only lymph node
metastases: 12.5months, 95%CI 8.7-22.2 vs. 7.5months, 95%CI
5.5-11.1, p=0.006; patients with visceral metastases: 13.6 months,
95%CI 7.9-31.0 vs. 6.6 months, 95%CI 5.9-9.1, p=0.003, Figure 2).

No significant differences were found in patients with lung
(chemotherapy: 6.6 months, 95%CI 5.9-9.2 vs. EV: 13.6 months,
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TABLE 1 | Baseline patient characteristics after chemotherapy (CT) and pembrolizumab (P) according to treatment group (chemotherapy
rechallenge vs. enfortumab vedotin).

Enfortumab
Characteristics Total 247 (%) Chemotherapy 159 (%) vedotin 88 (%) P
Median age (years) 68 69 67 —
>70year 119 (48) 78 (49) 41 (47) 0.779
Sex
Male 183 (74) 121 (76) 62 (70) 0.426
Female 64 (26) 38 (24) 26 (30)
ECOG performance status (after CT and P)
0-1 193 (78) 121 (76) 72 (82) 0.386
2-3 54(22) 38 (24) 16 (18)
Tumour histology
Urothelial carcinoma 208 136 (86) 72 (82) 0.442
Squamous cell carcinoma 18 9(6) 9 (10) 0.298
Other histological variant 21 14 (8) 7 (8) 1.000
Site of primary tumour
Upper urinary tract 63 (26) 37 (23) 26 (30) 0.263
Lower urinary tract 184 (74) 122 (77) 62 (70)
Presenting with metastatic disease at 79 (32) 58 (36) 21 (24) 0.065
diagnosis
Prior surgery on primary tumour 156 (63) 95 (60) 61 (69) 0.185
Metastatic sites (after CT and P)
Distant lymph nodes 160 (65) 112 (70) 48 (55) 0.029
Lung 82 (33) 55 (35) 27 (31) 0.549
Liver 50 (20) 38 (24) 12 (14) 0.072
Bone 56 (23) 35(22) 21 (24) 0.738
Brain 2(1) 2(D) 0(0) 1.000
First-line chemotherapy: type of platinum 0.007
Cisplatin 158 (64) 91 (57) 67 (75)
Carboplatin 89 (36) 68 (43) 21 (25)
Pembrolizumab: setting
Patients relapsed within <1year since 133 (54) 61 (38) 72 (82) <0.001
neoadjuvant/adjuvant CT
Patients progressed during I-line platinum- 114 (46) 98 (62) 16 (18)
based CT
Best response to pembrolizumab
Complete response (CR) 7(3) 3(2) 4(5) 0.282
Partial response (PR) 47 (19) 30(19) 17 (19) 1.000
Stable disease (SD) 59 (24) 39 (25) 20 (23) 0.744
Progressive disease (PD) 134 (54) 87 (54) 47 (53) 0.888

Note: p-values were calculated by Fisher's exact test.
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95%CI 7.9-31.0, p=0.077), liver (chemotherapy: 6.1 months,
95%CI 4.0-10.7 vs. EV: 13.6 months, 95%CI 3.8-13.6, p=0.157)
or bone metastases (chemotherapy: 6.1 months, 95%CI 3.7-9.8
vs. EV: 9.6 months, 95%CI 3.8-22.2, p=0.236).

The median OS with EV was higher in both patients with
lower tract UC (13.6 months, 95%CI 9.6-31.0, vs. 7.2 months,
95%CI 6.2-9.2, p=0.001, Figure 3) and UTUC (20.0 months,
95%CI 6.6-20.0, vs. 5.0months, 95%CI 3.6-10.4, p=0.008,
Figure 3).

In patients treated with cisplatin-based first-line therapy or
adjuvant/neoadjuvant chemotherapy, the median OS was
13.6months (95%CI 10.1-31.0) for EV and 7.4 months (95%CI
6.2-11.1) for chemotherapy (p <0.001, Figure 3), with a ly-
OS rate of 61% vs. 36%, respectively (p <0.001). In patients
treated with carboplatin-based first-line therapy or adjuvant/

TABLE2 | Type of chemotherapy following pembrolizumab therapy.
Regimen Chemotherapy 159 (%)
Monotherapy

Cisplatin 2(1)
Carboplatin 2(1)
Paclitaxel 49 (31)
Docetaxel 15(9)
Vinflunine 48 (30)
Gemcitabine 9(6)
Polichemotherapy
Carboplatin and gemcitabine 19 (12)
Carboplatin and paclitaxel 11 (7)
MVAC 4(3)
Overall Survival
100
. Third-line therapy
—— Chemotherapy

80 — EV
z
S 60
8
E .
Qo
S 40
E | p<0.001
2]

20

0 T T T T T T

Number at risk
Group: Chemotherapy

159 | 30 13 8 8 5
Group: EV
88 44 14 10 6 ) 3
FIGURE1 |

ab for advanced UC.

neoadjuvant chemotherapy, the median OS was NR (95%CI
NR-NR) in the EV subgroup and 6.5months (95%CI 4.4-8.7) in
the chemotherapy subgroup, with a 1y-OS rate of 59% vs. 26%(p
<0.001, Figure 3).

We also performed stratification of the study population
based on the response to pembrolizumab. In the 54 patients
who achieved CR/PR with pembrolizumab, the median OS
was 6.1 months (95%CI 4.1-18.9) with chemotherapy and
13.6 months (95%CI 7.2-13.6) with EV (p=0.007, Figure 4).
On the other hand, in the 134 patients who were primary
refractory to immunotherapy, showing PD as best response
to pembrolizumab, the median OS was 6.8 months (95%CI
5.9-9.2) with chemotherapy and 20.0 months (95%CI 7.9-22.2)
with EV (p=0.009, Figure 4).

The median PFS was 4.9 months (95%CI 3.7-5.8). The median
PFS was 3.0months (95%CI 2.6-3.7) in patients receiving che-
motherapy and 8.8 months (95%CI 6.5-17.0) for those treated
with EV (p <0.001, Figure 1), with a 6-months-PFS rate of 26%
vs. 67% (p <0.001) and a 1y-PFS rate of 9% vs. 36% (p <0.001).

3.3 | Response Rate

In the third-line setting of the overall study population, we ob-
served 5% CR, 30% PR, 31% SD and 34% PD. In patients receiv-
ing chemotherapy following pembrolizumab, we reported 1% of
CR, 22% of PR, 34% of SD and 43% of PD, with an ORR of 23%
(95_%CI 17-30) (Table 3). In patients treated with EV, we ob-
served 12% of CR, 44% of PR, 27% of SD and 17% of PD, with an
ORR of 56% (95_%CI 46-66, p <0.001, Table 3).

In carboplatin-pretreated patients, we observed 4% of CR, 28%
of PR, 25% of SD and 43% of PD. In this subgroup, patients re-
ceiving chemotherapy showed 0% of CR, 21% of PR, 27% of SD
and 52% of PD, while patients treated with EV reported 16% of
CR, 47% of PR, 21% of SD and 16% of PD. The ORR was higher in

Progression-Free Survival

100 H
i Third-line therapy
—— Chemotherapy
80 — —_— EV
=
S 60
[
el
<] 4
[e%
g 40
5
%) ) p<0.001
20 —
0 T T T T T T T T T T T T

0 6 12 18 24 30 36
Time (months)
Number at risk
Group: Chemotherapy

158 30 74 3 2 2 1
Group: EV
88 25 4 1 d| 1 1

Overall survival and progression-free survival of patients treated with chemotherapy or enfortumab vedotin following pembrolizum-
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Third-line therapy
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FIGURE 2 |
visceral metastases.
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3 40+

=

> o

»
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Group: EV
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Overall survival in patients stratified by tumour histology, metastatic status, presence of distant lymph node-only metastases and
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Overall Survival (lower tract UC)
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Overall Survival (UTUC)

100 —
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©
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Overall Survival (previous treatment with carboplatin)
100

Third-line therapy
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= - EV
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2
3 60
©
Q
E 4
Q.
§ 40+
<
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20 +
0 ! T T T : T ! T ¥ T ' T
0 6 12 18 24 30 36

Time (months)
Number at risk
Group: Chemotherapy

68 25 10 4 2 2 1
Group: EV
21 10 0 0 0 0 0

Overall survival of patients treated with chemotherapy or enfortumab vedotin (EV) following pembrolizumab, stratified by site of

primary tumour and type of platinum-based first-line therapy or adjuvant/neoadjuvant therapy.

patients receiving EV (63%, 95%CI 42-84 vs. 21%, 95%CI 11-31,
p <0.001).

In patients who achieved CR or PR with third-line therapy, the
median DoR was 8.0 months (95%CI 4.2-11.0) for chemotherapy
and 17.0 months (95%CI 11.9-17.0) for EV (p <0.001).

3.4 | Prognostic Factors

At univariate and multivariable analyses, ECOG-PS >2 and the

choice of third-line therapy were significant predictors of OS
(Table 4).

4 | Discussion

In our multicentre, international, retrospective ARON-2 study
[15-18], 23.8% (247 patients) of the 1039 aUC patients included
were treated with third-line treatment after platinum-based che-
motherapy and pembrolizumab. A recent retrospective cohort
study analysing data from 7260 aUC patients included in the US
Flatiron Health database [7], reported a significantly lower per-
centage of patients receiving third-line treatment (11.8%) com-
pared to our study. The above US findings are consistent with
other cohort studies conducted in other countries [3-6], but dif-
fer from our worldwide study findings. Several factors may have
contributed to the lower drop-out rate in our real-world case
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Overall Survival (patients who achieved CR/PR with pembrolizumab)

QOverall Survival (patients primary refractory to pembrolizumab)

100 100
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FIGURE4 | Overall survival of patients treated with chemotherapy or enfortumab vedotin following pembrolizumab, stratified by the response

to immunotherapy.

TABLE 3 |

Response rate according to treatment group (chemotherapy vs. enfortumab vedotin).

Chemotherapy (N=159) (%)

Enfortumab vedotin (N=89) (%)

Best response according to RECIST 1.1
Complete response (CR)
Partial response (PR)
Stable disease (SD)
Progressive disease (PD)

Objective response rate (CR + PR)

22
34
43
23

12
44
27
17
56

TABLE4 | Univariable and multivariable analyses of overall survival in patients treated with enfortumab vedotin versus chemotherapy following

platinum-based chemotherapy and pembrolizumab.

Univariable cox regression

Multivariable cox regression

Overall survival (ECOG-PS 2) HR (95%CI) p HR (95%CI) p
Sex (females vs. males) 1.28 (0.88-1.88) 0.200

Age >70year (yes vs. no) 0.91 (0.64-1.29) 0.595

ECOG-PS >2 vs. 0-1 3.25(2.09-5.06) <0.001 2.63 (1.67-4.15) <0.001
Smokers vs. no-smokers 0.85(0.58-1.24) 0.401

Histology (mixed vs. pure UC) 1.05 (0.77-1.45) 0.743

Upper vs. lower urinary tract 1.09 (0.73-1.64) 0.669

Synchronous metastatic disease (yes vs. no) 1.20 (0.84-1.71) 0.306

Distant lymph node (yes vs. no) 0.88 (0.60-1.31) 0.531

Lung metastases (yes vs. no) 0.99 (0.69-1.44) 0.969

Liver metastases (yes vs. no) 1.20(0.79-1.82) 0.384

Bone metastases (yes vs. no) 1.27 (0.85-1.90) 0.237

Brain metastases (yes vs. no) 1.76 (0.42-7.17) 0.431

Third-line therapy (EV vs. chemotherapy) 0.43 (0.28-0.66) <0.001 0.50 (0.33-0.78) 0.002

Note: Bold values indicate p < 0.05.
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series, including: (I) selection and time-lead bias: only patients
with favourable clinical conditions and early access to pembroli-
zumab after platinum-based chemotherapy were included in our
retrospective study; (II) moderate socioeconomic and treatment
disparities in our overall international population; (III) opti-
mised selection and management of first- and second-line treat-
ments in the participating countries; (IV) a higher proportion
of US patients receiving more innovative and effective first-line
treatments, due to earlier access to novel treatments compared
to other countries around the world.

Recent case series suggest an increased efficacy of salvage che-
motherapy after the integration of pembrolizumab into aUC
patients' treatment strategy in comparison to salvage chemo-
therapy results in the pre-immunotherapy era: ORR of salvage
chemotherapy after pembrolizumab ranges from 17% to 66.7%
and PFS from 2.5 to 7.9 months [13, 19-21]. Results from these
retrospective case series and the standard chemotherapy con-
trol arm of the EV-301 trial [9, 10] were better than historical
data on second-line chemotherapy with taxanes [22, 23] or vin-
flunine [24].

In the 159-patient cohort from our study receiving chemother-
apy after pembrolizumab, the results were consistent with the
literature data: ORR was 23% and median PFS was 3.0 months
(95%CI 2.6-3.7). Although the clinical implications of these
findings are limited, they confirm that indirect immune mod-
ulation by cytotoxic agents [25, 26] could enhance CD8+ T-cell
activity induced by PD-1/PD-L1 inhibitors [27] and promote
anti-tumour responses.

In this regard, ADCs as tissue-specific chemotherapeutics
represent a sophisticated strategy to maximise immunogenic
cell death [28] and improve the recruitment and activity of
CD8+ effector T cells in the tumour core [29]. From June 2021
[30], the drug conjugated antibody, EV, represents a therapeu-
tic option of unquestionable effectiveness, capable of signifi-
cantly extending the life expectancy of patients previously
treated with platinum-based chemotherapy and a PD-1/PD-L1
inhibitor. In the EV-301 study, the aforementioned clinically
significant benefits in terms of OS and PFS were observed in
multiple subgroups [9], and were confirmed at a median fol-
low-up of approximately 2 years [10].

Our results were comparable to those of the EV-301 trial re-
sults. Median OS was 13.6months for patients receiving EV
and 6.8 months for those treated with chemotherapy (Figure 1),
with a 1-year OS rate of 60% versus 32%, respectively. Median
PFS was 8.8 months in the EV cohort and 3.0 months in the
chemotherapy cohort (Figure 1), with a 1-year PFS rate of 9%
versus 36%, respectively. In addition, the ORR in the EV group
was significantly higher (56% vs. 23%) and the DoR was sig-
nificantly longer (17 vs. 8 months) than in the chemotherapy
group. The outcomes we observed with EV are more favour-
able than those reported in other recent case series comparing
EV and re-challenging chemotherapy after platinum agents
and pembrolizumab in real-world clinical practice [31, 32].
The availability of EV may have encouraged clinicians to con-
sider third-line treatment earlier than in the past, when con-
ventional treatment options (chemotherapeutic agents) were
not supported by solid evidence of efficacy and burdened by

a considerable toxicity profile. Indeed, 82% of patients who
received EV in the third-line systemic treatment setting ex-
hibited a favourable overall clinical condition, defined as a
Performance Status (PS) of 0 or 1 according to the Eastern
Cooperative Oncology Group (ECOG) criteria.

In the retrospective real-world UNITE study, 566 patients from
17 US sites were treated with EV monotherapy and exhibited an
ORR of 49%, a median PFS of 5.8 months, and a median OS of
12.2months at the 21-month median follow-up from the start of
EV treatment [33, 34].

In our case series, the OS advantage of EV was irrespective of
tumour histology, primary tumour site, time of metastatic dis-
ease, metastasis sites and disease burden (Figures 2 and 3).
Multivariable analysis has confirmed that the survival rate of
patients treated with EV in the third line is significantly longer
than chemotherapy, regardless of the platinum agent used in the
first line (cisplatin vs. carboplatin) (Figure 3) and the response
to second-line immunotherapy (pembrolizumab) (Figure 4).
This suggests that there is no cross-resistance between any of
these agents and EV.

Although previous retrospective studies have indicated inferior
outcomes of EV in variant histologies than in pure UC [35, 36],
our findings suggest that EV may be a more effective treatment
than chemotherapy in this specific population.

Among patients who received adjuvant/neoadjuvant or first-
line carboplatin-based chemotherapy in our study [37], median
OS was not reached in the EV subgroup and 6.5months in the
chemotherapy subgroup (Figure 3). The ORR was significantly
higher in patients receiving EV (59% vs. 26%) and was consis-
tent with the ORR (52%) achieved with EV in cisplatin-ineligible
patients enrolled in the multicentre, single-arm, phase 2 EV-201
trial [38, 39].

Treatment strategies for aUC currently vary widely within and
between countries around the world, and more first-line and
post-immunotherapy therapies will be broadly approved in the
near future. Therefore, more data are needed to assess the effec-
tiveness of different sequential treatment strategies for aUC and
to identify potential prognostic factors to tailor treatment.

The main limitations of our work due to its retrospective nature
are: (I) the EV cohort is relatively small in comparison to the
standard chemotherapy cohort; (II) the first-line treatment regi-
men is influenced by the inclusion period (prior to the approval
of avelumab maintenance and immuno-combinations in several
countries); (IIT) limited information on patient and treatment
characteristics is limited; (IV) toxicity data is unavailable; (V)
survival bias of patients eligible for multiple lines of treatment;
(V1) the lack of central radiological review can lead to misinter-
pretation of the response assessment; (VII) the lack of genomic
evaluation of tumour tissue to ascertain molecular alterations
such as FGFR mutation/fusion.

Although our results may not be fully representative of the global
population, given the large sample size and the high number of
centres and countries involved, they certainly offer a topic of re-
flection for healthcare professionals, patients and stakeholders.
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5 | Conclusions

The findings of our international real-world analysis corrob-
orate the effectiveness of enfortumab vedotin in sequential
treatment strategies for patients with advanced urothelial
carcinoma and provide further evidence that this antibody-
drug conjugate leads to superior outcomes compared to
chemotherapy.
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