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Background: In the phase III EV-302 study (NCT04223856), enfortumab vedotin (EV) plus pembrolizumab (P) demonstrated 
superior efficacy and safety versus platinum-based chemotherapy in patients with previously untreated locally advanced/ 
metastatic urothelial cancer (la/mUC). We report the efficacy of EV+P in prespecified subgroups, including those defined 
by cisplatin eligibility status, the presence or absence of liver metastases, and metastatic disease sites.
Methods: Patients with previously untreated la/mUC were randomly assigned 1 : 1 to receive either EV 1.25 mg/kg and 
pembrolizumab 200 mg, or gemcitabine plus cisplatin or carboplatin, all intravenously. The two primary endpoints were 
progression-free survival (PFS) and overall survival (OS). Confirmed objective response rate was one of the secondary 
endpoints.
Results: Overall, 886 patients were randomized: 442 to EV+P and 444 to chemotherapy. Baseline characteristics were balanced 
across treatment groups. Efficacy and safety data for the intention-to-treat (ITT) population, along with PFS and OS data for 
cisplatin-eligible and -ineligible patients, were previously published (Powles et al. N Eng J Med, 2024). In this analysis, EV+P 
showed benefit across prespecified subgroups that was consistent with the ITT population. OS benefit in the EV+P arm 
versus chemotherapy was seen across all subgroups, including patients with liver metastases (OS 19.1 versus 10.1 months), 
patients without liver metastases [OS not estimable (NE) versus 17.9 months], patients with visceral metastases (OS 25.6 
versus 13.6 months), and in patients with lymph node—only disease (OS NE versus 27.5 months). In addition, confirmed 
objective response rate and PFS benefit with EV+P versus chemotherapy was seen across all examined subgroups.
Conclusion: Along with previously published safety data, EV+P demonstrated benefit compared with chemotherapy 
across all prespecified subgroups, consistent with the ITT population and supporting EV+P as the standard of care 
for first-line treatment of la/mUC.
Key words: enfortumab vedotin, pembrolizumab, bladder cancer, metastatic urothelial carcinoma, phase III, subgroup 
analysis
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INTRODUCTION

Locally advanced or metastatic urothelial carcinoma (la/mUC) 
is an aggressive and incurable disease.1 Historically, platinum- 
based chemotherapy has been the standard first-line (1L) 
treatment for patients with la/mUC; however, 5-year survival 
rates have remained low.1,2 Previous advances in 1L treat
ment, such as nivolumab plus gemcitabine-cisplatin and ave
lumab maintenance therapy, have significantly improved 
patient outcomes, but only in patients with previously un
treated la/mUC who were cisplatin-eligible or patients with la/ 
mUC whose disease had not progressed following platinum- 
based chemotherapy.3,4

Enfortumab vedotin (EV) is an antibody drug conjugate 
comprising a fully humanized Nectin-4-directed monoclonal 
antibody, enfortumab, conjugated to the microtubule-disrupting 
agent monomethyl auristatin E via a protease-cleavable mc-vc 
linker.5,6 EV and pembrolizumab (P), a programmed death 1 
inhibitor, have both emerged as effective monotherapy treat
ments in patients with la/mUC.7,8

The phase III EV-302 study (NCT04223856) assessed EV+P 
compared with platinum-based chemotherapy (gemcitabine 
plus cisplatin or carboplatin) in patients with previously 
untreated la/mUC. Treatment with EV+P improved 
progression-free survival (PFS) [median, 12.5 versus 6.3 
months; hazard ratio (HR) for disease progression or death, 
0.45; 95% confidence interval (CI), 0.38-0.54; P < 0.001], 
overall survival (OS; median, 31.5 versus 16.1 months; HR for 
death, 0.47; 95% CI, 0.38-0.58; P < 0.001), and confirmed 
overall response [67.7% (95% CI, 63.1% to 72.1%) versus 44.4% 
(95% CI, 39.7% to 49.2%); P < 0.001] compared with chemo
therapy. The safety profile of EV+P was consistent with that 
reported previously, with no new safety signals identified.9

These pivotal results led to approval of EV+P for treatment of 
la/mUC in many countries,10-13 and EV+P has become the new 
1L standard of care for la/mUC.14

The EV-302 primary analysis demonstrated that the clinical 
benefit of EV+P was consistent between the intention-to-treat 
population (ITT) and all prespecified subgroups.9 Here, we 
present a detailed analysis from EV-302 on the subgroups of 
clinical interest, including those defined by cisplatin eligibility 
status, the presence or absence of liver metastases, and met
astatic disease sites.

METHODS

Study design and patients

The study design and primary analysis of EV-302 have been 
previously published.9 Briefly, EV-302 was a phase III, 
global, open-label, randomized trial comparing EV+P with 
platinum-based chemotherapy in patients with previously 
untreated la/mUC. Patients were randomly assigned 1 : 1 
to receive 3-week cycles of EV [1.25 mg/kg intravenously 
on days 1 and 8] and pembrolizumab (200 mg intrave
nously on day 1) or gemcitabine and either cisplatin or 
carboplatin (determined on the basis of eligibility to receive 
cisplatin). Patients were stratified by cisplatin eligibility 
(eligible or ineligible), programmed death-ligand 1 (PD-L1) 

expression by immunohistochemistry high [combined pos
itive score (CPS) ≥10] or low (CPS <10), and the presence 
or absence of liver metastases. Eligible patients had 
radiologically documented, histologically confirmed, unre
sectable la/mUC of the upper and lower tract; patients with 
squamous or sarcomatoid differentiation or mixed cell 
types were eligible. Key exclusion criteria included previous 
exposure to programmed cell death protein 1 or PD-L1 
inhibitors or other systemic therapy (except for neo
adjuvant or adjuvant chemotherapy after surgery with 
recurrence >12 months after the completion of therapy), 
uncontrolled diabetes defined as hemoglobin A1C ≥8% or 
7% to <8% with associated diabetes symptoms (polyuria or 
polydipsia) that are not otherwise explained, ongoing 
sensory or motor neuropathy of grade ≥2, and previous 
autoimmune disease for which the patient had received 
systemic treatment in the previous 2 years; full eligibility 
criteria can be found in the previously published protocol.9

Endpoints

The two primary endpoints were PFS and OS. PFS was 
defined as the time from randomization to the first 
occurrence of disease progression, as assessed by blinded 
independent central review (BICR) according to the 
Response Evaluation Criteria in Solid Tumors (RECIST), 
version 1.1, or death from any cause, whichever occurred 
first. Select secondary endpoints included confirmed over
all response rate (ORR) by BICR per RECIST version 1.1, time 
to response, duration of response (DOR), and safety.

Statistical analyses

Exploratory subgroup analyses were conducted for selected 
efficacy endpoints, including PFS, OS, confirmed ORR, and 
DOR. All subgroups reported here were prespecified.

Estimated treatment effect (HR with a nominal 95% CI) 
for PFS and OS were provided for each subgroup using a 
stratified Cox proportional hazards model controlling 
stratification factors. For confirmed ORR, the difference 
between treatment arms (with a nominal 95% CI) was 
calculated for each subgroup. In addition, Kaplan—Meier 
curves were generated by arm for selected subgroups.

Ethical statement

The trial was approved by the Institutional Review Board or 
Ethics Committee at each site and was conducted in 
accordance with the principles of the Declaration of Hel
sinki, Good Clinical Practice guidelines (as defined by the 
International Council for Harmonisation), applicable regu
latory requirements, and the policies of the trial sponsors 
regarding bioethics and human biological samples. All pa
tients provided written informed consent before trial entry. 
The trial was designed by the sponsors and select members 
of the steering committee.
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RESULTS

A total of 886 patients were randomly assigned to receive 
EV+P (n = 442) or chemotherapy (n = 444). The data cutoff 
for this analysis was 8 August 2023. The median (range) 
duration of follow-up was 17.2 months (0.07-37.16 months) 
for the overall ITT population, 17.3 months (0.26-37.16 
months) in the EV+P arm, and 16.9 months (0.07-36.21 
months) in the chemotherapy arm.9 Baseline characteristics 
were generally balanced across the treatment groups.9

Subgroups defined by cisplatin eligibility

At the time of enrollment, cisplatin eligibility was deter
mined by the investigator per protocol-defined criteria. All 
cisplatin-eligible patients were required to receive cisplatin; 
patients ineligible for cisplatin would receive carboplatin. In 
the cisplatin-eligible subgroup, 244 patients were randomly 
assigned to receive EV+P and 234 were assigned to receive 
chemotherapy. In the cisplatin-ineligible subgroup, 198 
patients were randomly assigned to receive EV+P and 210 
patients were assigned to receive chemotherapy; 94.0% of 
cisplatin-eligible patients received cisplatin and 97.6% of 
cisplatin-ineligible patients received carboplatin at cycle 1.

PFS and OS for cisplatin-eligible and -ineligible patients have 
been previously published and demonstrated a consistent 
benefit of EV+P regardless of cisplatin eligibility.9 Further an
alyses showed that confirmed ORR by BICR was 70.8% and 
53.0% with EV+P and chemotherapy, respectively, for cisplatin- 
eligible patients (absolute difference, 17.8%; 95% CI, 9.1% to 
26.2%) and 63.9% and 34.9% with EV+P and chemotherapy, 
respectively, for cisplatin-ineligible patients (absolute 

difference, 29.0%; 95% CI, 19.4% to 38.0%) (Figure 1, 
Supplementary Table S1, available at https://doi.org/10.1016/j. 
esmoop.2025.105544). Among the cisplatin-eligible popula
tion, 32.5% of patients achieved complete response with EV+P 
versus 15.5% with chemotherapy. Among the cisplatin- 
ineligible population, 24.7% of patients with EV+P and 9.1% 
with chemotherapy achieved complete response. The median 
time to response was 2.1 months with EV+P or chemotherapy 
for both cisplatin-eligible and -ineligible populations 
(Supplementary Table S1, available at https://doi.org/10.1016/ 
j.esmoop.2025.105544). In the cisplatin-eligible subgroup, the 
median DOR by BICR was not estimable (NE) (95% CI, 18.2 
months-NE) with EV+P and 8.3 months (95% CI, 5.9-10.9 
months) with chemotherapy. In the cisplatin-ineligible sub
group, the median DOR by BICR was NE (95% CI, 16.3-NE) with 
EV+P and 6.6 months (95% CI, 5.6-10.2 months) with chemo
therapy (Figure 2A and B).

Subgroups defined by the presence or absence of liver 
metastases

Of the 199 patients with liver metastases, 100 were assigned to 
receive EV+P and 99 were assigned to receive chemotherapy. 
Median PFS by BICR was 8.2 months (95% CI, 6.1-12.0 months) 
with EV+P and 6.0 months (95% CI, 4.4-6.3 months) with 
chemotherapy (HR, 0.53; 95% CI, 0.38-0.76) in patients with liver 
metastases (Figure 3A). Median OS was 19.1 months (95% CI, 
15.4-NE) in the EV+P arm and 10.1 months (95% CI, 7.9-12.1 
months) in the chemotherapy arm (HR, 0.47; 95% CI, 0.32-0.71) 
in patients with liver metastases (Figure 3B). Confirmed ORR by 
BICR was 60.0% and 41.4% with EV+P and chemotherapy, 
respectively, for patients with liver metastases (absolute 
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Figure 1. Confirmed ORR by BICR in patients who are cisplatin eligible and ineligible, with and without liver metastases, and who have visceral metastases and 
lymph node—only disease. 
BICR, blinded independent review committee; CI, confidence interval; EV, enfortumab vedotin; P, pembrolizumab.
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difference, 18.6%; 95% CI, 4.7% to 31.8%) (Figure 1). The median 
DOR by BICR was 12.9 months (95% CI, 8.4-20.2 months) with 
EV+P and 5.0 months (95% CI, 4.3-6.5 months) with chemo
therapy in patients with liver metastases (Figure 2C).

Among 687 patients without liver metastases, 342 were 
assigned to receive EV+P and 345 were assigned to receive 
chemotherapy. Median PFS by BICR was 16.4 months (95% CI, 
10.6 months-NE) with EV+P and 6.4 months (95% CI, 6.2-7.4 
months) with chemotherapy (HR, 0.43; 95% CI, 0.35-0.52) in 
patients without liver metastases (Figure 3C). Median OS was 
NE (95% CI, NE-NE) in the EV+P arm and 17.9 months (95% CI, 
15.6-20.6 months) in the chemotherapy arm (HR, 0.47; 95% CI, 
0.36-0.61) in patients without liver metastases (Figure 3D). 
Confirmed ORR was 70.0% and 45.3% with EV+P and 
chemotherapy, respectively, for patients without liver metas
tases (absolute difference, 24.7%; 95% CI, 17.4% to 31.8%) 

(Figure 1). The median DOR by BICR was NE (95% CI, NE-NE) 
with EV+P and 8.3 months (95% CI, 6.6-10.4 months) with 
chemotherapy in patients without liver metastases (Figure 2D).

Subgroups defined by sites of metastases

Among 207 patients with lymph node—only disease, 103 
were assigned to receive EV+P and 104 were assigned to 
receive chemotherapy. Median PFS by BICR was NE (95% 
CI, 16.6-NE) with EV+P and 8.3 months (95% CI, 6.2-12.6 
months) with chemotherapy (HR, 0.40; 95% CI, 0.26-0.62) 
in patients with lymph node—only disease (Figure 4A). 
Median OS was NE (95% CI, NE-NE) in the EV+P arm and 
27.5 months (95% CI, 15.0 months-NE) in the chemo
therapy arm (HR, 0.46; 95% CI, 0.27-0.78) in patients with 
lymph node—only disease (Figure 4B). Confirmed ORR per 
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Figure 2. DOR by BICR. Data are shown for patients who were (A) cisplatin eligible or (B) ineligible, (C) patients with liver metastases, (D) patients without liver 
metastases, (E) patients with lymph node-only disease, and (F) patients with visceral metastases. 
BICR, blinded independent central review; CI, confidence interval; DOR, duration of response; EV, enfortumab vedotin; NE, not estimable; P, pembrolizumab; PD, 
disease progression.
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BICR was 77.5% and 53.4% with EV+P and chemotherapy, 
respectively, for patients with lymph node—only disease 
(absolute difference, 24.1%; 95% CI, 11.1% to 36.3%) 
(Figure 1). The median DOR by BICR was NE (95% CI, NE, 
NE) with EV+P and 12.5 months (95% CI, 8.3-22.1 months) 
with chemotherapy in patients with lymph node—only 
disease (Figure 2E).

Among 636 patients with visceral metastases, 318 were 
assigned to receive EV+P and 318 were assigned to receive 
chemotherapy. Median PFS by BICR was 10.4 months (95% CI, 
8.3-12.5 months) with EV+P and 6.2 months (95% CI, 6.0-6.3 
months) with chemotherapy (HR, 0.45; 95% CI, 0.37-0.55) in 
patients with visceral metastases (Figure 4C). Median OS was 
25.6 months (95% CI, 22.8 months-NE) in the EV+P arm and 
13.6 months (95% CI, 11.8-15.9 months) in the chemotherapy 
arm (HR, 0.47; 95% CI, 0.37-0.60) in patients with visceral 
metastases (Figure 4D). Confirmed ORR per BICR was 64.1% 
and 39.6% with EV+P and chemotherapy, respectively, for 
patients with visceral metastases (absolute difference, 24.5%; 
95% CI, 16.8% to 31.9%) (Figure 1). The median DOR by BICR 
was 20.2 months (95% CI, 14.6 months-NE) with EV+P and 6.1 
months (95% CI, 5.4-8.2 months) with chemotherapy in pa
tients with visceral metastases (Figure 2F).

Safety

Across all subgroups, treatment-related adverse events 
(TRAEs) of any grade occurred in 95.9%-97.9% of patients in 

the EV+P arm and 94.1%-96.9% of patients in the chemo
therapy arm (Table 1). In the EV+P arm, TRAEs of special in
terest for EV and treatment-emergent adverse events of 
special interest for pembrolizumab were consistent with those 
in the ITT population (Supplementary Tables S2 and S3, avail
able at https://doi.org/10.1016/j.esmoop.2025.105544).9

TRAEs leading to discontinuation of EV occurred in 26.4%- 
44.7% of patients, and TRAEs leading to discontinuation of 
pembrolizumab occurred in 19.2%-30.1% of patients across all 
subgroups (Supplementary Table S4, available at https://doi. 
org/10.1016/j.esmoop.2025.105544).

DISCUSSION

This analysis of EV-302 demonstrated benefit of EV+P 
across subgroups of interest, which was consistent with 
previously published results from the ITT population. In the 
overall population, EV+P demonstrated a significant and 
clinically meaningful benefit over chemotherapy for PFS 
and OS in patients with previously untreated la/mUC, with 
a 55% reduction in risk of disease progression or death and 
a 53% reduction in risk of death.9 Previously published 
safety data for EV+P in the overall population showed a 
consistent safety profile with that observed previously for 
this combination, with no new safety signals reported.9

The risk of disease progression or death with EV+P was 
52% and 57% lower in patients who were cisplatin-eligible 
and cisplatin-ineligible compared with the chemotherapy 
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Figure 3. PFS by BICR and OS in subgroups defined by the presence or absence of liver metastases. Data are shown for patients with liver metastases (A, B) and 
without liver metastases (C, D). 
BICR, blinded independent central review; CI, confidence interval; EV, enfortumab vedotin; HR, hazard ratio; NE, not estimable; OS, overall survival; P, 
pembrolizumab; PFS, progression-free survival. aCalculated using stratified Cox proportional hazards model; an HR <1 favors the EV+P arm.
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group, respectively, and the risk of death was reduced by 
47% and 57%, respectively.9 The higher absolute difference 
in response rate for EV+P in the cisplatin-ineligible sub
group compared with the cisplatin-eligible subgroup was 
due to the lower response rate seen in the control arm for 
patients who were ineligible for cisplatin and treated with 
carboplatin. Given that almost half of all patients with la/ 
mUC are ineligible for cisplatin, the safety and efficacy of 
EV+P addresses a significant unmet need and provides a 
crucial treatment option in patients with la/mUC.15,16 The 
National Comprehensive Cancer Network® (NCCN) now 
lists EV+P as a preferred regimen for treatment of la/mUC 
in the NCCN Clinical Practice Guidelines in Oncology (NCCN 
Guidelines®). This recommendation is for patients regard
less of their cisplatin eligibility.17

Treatment with EV+P resulted in better clinical 
outcomes than chemotherapy in patients with and without 
liver metastases. EV+P reduced the risk of disease pro
gression or death by 47% and 57% versus chemotherapy 
for patients with and without liver metastases, respectively. 
The risk of death was also reduced by 53% and 53%, 
respectively. The presence of liver metastases has been 
associated with poorer clinical outcomes, including lower 
ORR and shorter PFS and OS.18,19 Here, we demonstrate 
that treatment with EV+P resulted in an improved 
response rate and significantly prolonged survival in this 
difficult-to-treat patient population.

Clinical benefit of EV+P versus chemotherapy was 
observed in patients with visceral metastases and lymph 
node-only disease. The risk of disease progression or death 
for EV+P was 55% and 60% lower for patients with visceral 
metastases or lymph node-only metastases compared with 
the risk in the chemotherapy group, respectively. The risk of 
death was also reduced by 53% and 54% for EV+P versus 
chemotherapy, respectively. Patients with lymph node-only 
metastases have been shown to have better outcomes than 
patients whose cancer has spread beyond the lymph 
nodes.18 Here, EV+P was associated with higher response 
rate and significantly improved PFS and OS compared with 
chemotherapy in this subgroup with good prognosis.

These analyses are limited by small sample sizes in some 
subgroups. Additionally, subgroup analyses were explor
atory, and the study was not designed or powered to 
detect differences between treatment arms within each 
subgroup. Therefore, results of these analyses should be 
interpreted with caution. Further follow-up is required to 
fully understand the long-term efficacy outcomes of this 
study. Promising long-term results of EV+P were demon
strated in Dose Escalation/Cohort A of the EV-103 study 
(NCT03288545), with an estimated 5-year survival rate of 
41.5% in cisplatin-ineligible patients with previously un
treated la/mUC.20

In conclusion, this analysis demonstrated the benefit of 
EV+P compared with chemotherapy across prespecified 
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Figure 4. PFS by BICR and OS in subgroups defined by sites of metastases. Data are shown for patients with LN-only disease (A, B) and visceral metastases (C, D). 
BICR, blinded independent central review; CI, confidence interval; EV, enfortumab vedotin; HR, hazard ratio; LN, lymph node; NE, not estimable; OS, overall survival; 
P, pembrolizumab; PFS, progression-free survival. aCalculated using stratified Cox proportional hazards model; an HR <1 favors the EV+P arm.
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subgroups consistent with that in the ITT population in 
patients with previously untreated la/mUC. These findings 
support the primary analysis and validate EV+P as a 
standard of care for 1L treatment of la/mUC. Longer-term 
follow-up from the EV-302 study will provide valuable 
additional data on the efficacy and safety of EV+P.
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