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 35 

Abstract 36 

Background 37 

The approval of enfortumab vedotin plus pembrolizumab (EVP) has substantially 38 

changed the first-line treatment landscape for locally advanced or metastatic urothelial 39 

carcinoma. However, little is known about how first-line treatment is selected in routine 40 

clinical practice following the introduction of EVP. 41 

Methods 42 

This multicenter retrospective study included 175 consecutive patients with untreated 43 

locally advanced or metastatic urothelial carcinoma who initiated first-line management 44 

after EVP approval between September 2024 and January 2026. Patients received EVP, 45 

gemcitabine plus cisplatin plus nivolumab (GCN), or non-EVP management, including 46 
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platinum-based chemotherapy, pembrolizumab monotherapy, supportive care only, or 47 

treatment refusal. Clinical factors associated with non-EVP selection were evaluated 48 

using receiver operating characteristic analyses, including area under the curve (AUC), 49 

multivariable logistic regression, decision curve analysis, and a nomogram. The EV-50 

ineligible criteria (EVITA) were explored as a secondary assessment. 51 

Results 52 

Among 175 patients, 136 (78%) received EVP, 35 (20%) received non-EVP 53 

management, and four (2%) received GCN. Patients managed without EVP were 54 

substantially older and had poorer ECOG performance status than those receiving EVP. 55 

Age demonstrated the highest discriminative ability for non-EVP selection (AUC 0.85), 56 

followed by ECOG performance status (AUC 0.77), both outperforming EVITA (AUC 57 

0.71). In multivariable analysis, older age and worse ECOG performance status were 58 

independently associated with non-EVP selection, whereas EVITA was not. Decision 59 

curve analysis showed that a model incorporating age and ECOG performance status 60 

achieved the greatest net benefit, and the addition of EVITA did not improve model 61 

performance. A nomogram based on age and ECOG performance status demonstrated 62 

excellent discrimination (AUC 0.87) and good internal calibration. 63 

Conclusions 64 

Following the introduction of EVP, first-line treatment selection in clinical practice was 65 

primarily associated with age and performance status. Simple clinical variables 66 

outperformed the composite EVITA criteria in describing real-world treatment selection, 67 

highlighting the gap between structured eligibility tools and contemporary clinical 68 

practice. 69 
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 73 

Introduction 74 

The approval of enfortumab vedotin plus pembrolizumab (EVP) has fundamentally 75 

changed the first-line treatment landscape for patients with locally advanced or 76 

metastatic urothelial carcinoma (la/mUC) [1-5]. Compared with platinum-based 77 

chemotherapy, EVP has demonstrated substantial improvements in survival and 78 

antitumor activity, leading to its rapid incorporation into contemporary treatment 79 

guidelines [6-9] and clinical practice [10-14]. As a result, clinicians are increasingly 80 

required to determine which patients are appropriate candidates for EVP and which may 81 

be better managed with alternative strategies, including platinum-based chemotherapy, 82 

immune checkpoint inhibitor monotherapy, or supportive care.  83 

Although EVP has become an important treatment option, patient selection remains 84 

challenging in routine practice. Older patients, those with impaired performance status, 85 

multiple comorbidities, or frailty are frequently underrepresented in pivotal clinical 86 

trials, yet represent a substantial proportion of patients encountered in daily practice 87 

[15-28]. Consequently, treatment decisions often rely on clinical judgment that 88 

balances potential therapeutic benefit against tolerability and patient preferences. 89 

However, little is known about how first-line treatment is actually selected following 90 

the introduction of EVP in real-world clinical settings. 91 

Several tools have been proposed to support treatment decisions for EVP. The EV-92 
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ineligible criteria (EVITA) were developed to identify patients at increased risk of EV-93 

related toxicity using readily available baseline clinical variables [29] . However, 94 

EVITA was not originally designed to guide first-line treatment selection, and its role in 95 

contemporary clinical decision-making remains uncertain [30-34].  96 

Therefore, we conducted a multicenter real-world study to characterize first-line 97 

treatment selection after the introduction of EVP and to identify clinical factors 98 

associated with management without EVP. We also explored whether EVITA provides 99 

additional information beyond basic clinical variables in describing treatment selection 100 

in routine practice. 101 

 102 

Methods 103 

Study design and ethics statement 104 

This multicenter, retrospective observational study was conducted across 105 

participating institutions in Japan and included consecutive patients with la/mUC who 106 

initiated first-line management after the approval of EVP in routine clinical practice. The 107 

study period spanned from September 2024 to January 2026. Clinical data were extracted 108 

from institutional medical records using a standardized data collection form. The study 109 

was conducted in accordance with the Declaration of Helsinki and was approved by the 110 

institutional ethics committee of Hirosaki University School of Medicine and the ethics 111 

committees of all participating institutions (approval numbers: 2019-099-2 and 2021-112 

158-2). Given the retrospective design and use of anonymized data, written informed 113 

consent was waived, and an opt-out consent procedure was applied. 114 

 115 
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Patient selection and clinical assessment  116 

Consecutive patients with untreated la/mUC who initiated first-line management after 117 

the introduction of EVP between September 2024 and January 2026 were eligible. 118 

First-line management was categorized as EVP, gemcitabine plus cisplatin plus 119 

nivolumab (GCN), or non-EVP management. The non-EVP group included patients 120 

treated with platinum-based chemotherapy (GC/GCb), pembrolizumab monotherapy, 121 

supportive care only, and treatment-eligible patients who declined systemic therapy. 122 

Baseline clinical characteristics included age, sex, body mass index (BMI), 123 

Eastern Cooperative Oncology Group performance status (ECOG PS), primary tumor 124 

site, TNM stage, renal function, hemoglobin, serum albumin, and other routinely 125 

available laboratory variables. Tumor stage was classified according to the eighth 126 

edition of the TNM classification. 127 

The EV-ineligible criteria (EVITA) were evaluated as an exploratory composite 128 

assessment of baseline vulnerability. EVITA consists of five predefined clinical 129 

factors associated with EV-related toxicity: impaired renal function (estimated 130 

glomerular filtration rate <45 mL/min/1.73 m²), ECOG PS ≥2, pre-existing grade ≥2 131 

peripheral neuropathy, poorly controlled diabetes (HbA1c ≥8.0%), and baseline 132 

corneal or retinal abnormalities [29]. Patients were categorized according to the total 133 

EVITA score (0, 1, or ≥2). 134 

Outcome measures  135 

The primary objective was to characterize real-world first-line treatment selection 136 

following the introduction of EVP and to identify clinical factors associated with non-137 

EVP management. 138 
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Receiver operating characteristic (ROC) analyses were performed to evaluate the 139 

discriminative ability of candidate clinical variables. Multivariable logistic regression, 140 

decision curve analysis (DCA), and nomogram development were used to assess 141 

factors associated with non-EVP management. 142 

As an exploratory analysis, the EVITA score was evaluated to determine whether it 143 

provided additional information beyond simple clinical variables in describing real-world 144 

treatment selection. Short-term progression-free survival (PFS) and overall survival (OS) 145 

according to EVITA category were also descriptively assessed. 146 

Statistical analysis 147 

Categorical variables were compared using Fisher's exact test or the χ² test, and 148 

continuous variables using the Mann–Whitney U test. ROC analyses were performed to 149 

evaluate the ability of candidate clinical variables to identify patients managed without 150 

EVP. Multivariable logistic regression identified independent factors associated with 151 

non-EVP management. DCA evaluated the clinical usefulness of prediction models 152 

across clinically relevant threshold probabilities. A nomogram was developed based on 153 

the final multivariable model. Internal validation was performed using 1,000 bootstrap 154 

resamples. Model discrimination was assessed using the area under the ROC curve 155 

(AUC), calibration by calibration slope and intercept, and overall performance using the 156 

Brier score. Exploratory survival analyses were performed using the Kaplan–Meier 157 

method. A two-sided P value <0.05 was considered statistically significant. 158 

 159 

Results 160 

Patient characteristics and real-world treatment patterns 161 



8 

 

8 

 

A total of 175 patients with previously untreated locally advanced or metastatic urothelial 162 

carcinoma (la/mUC) who initiated first-line management following the introduction of 163 

EVP were included (Fig. 1A). First-line management consisted of EVP in 136 patients 164 

(78%), non-EVP management in 35 (20%), and gemcitabine plus cisplatin plus 165 

nivolumab (GCN) in four (2%). Among patients managed without EVP, 23 were 166 

considered eligible for systemic therapy and received platinum-based chemotherapy 167 

(GC/GCb, n=11), pembrolizumab monotherapy (n=5), or declined treatment despite 168 

eligibility (n=7), whereas 12 patients received supportive care only because of severe 169 

frailty, major comorbidities, or limited life expectancy (Fig. 1B). 170 

Baseline characteristics are summarized in Table 1. Compared with patients treated 171 

with EVP, those managed without EVP were substantially older (median age 84 vs. 74 172 

years, P<0.001) and more frequently had poor performance status (ECOG PS ≥2: 57% 173 

vs. 12%, P<0.001). They also had lower body mass index (21 vs. 23 kg/m², P=0.03), 174 

lower hemoglobin (10 vs. 12 g/dL, P=0.001), lower serum albumin (3.2 vs. 3.7 g/dL, 175 

P=0.004), and poorer renal function (median eGFR 42 vs. 49 mL/min/1.73 m², P=0.03). 176 

Sex distribution and primary tumor site were comparable between groups. 177 

Among clinically eligible patients managed without EVP, age remained significantly 178 

higher than in the EVP group (82 vs. 74 years, P<0.001), and ECOG PS ≥2 remained 179 

more frequent (39% vs. 12%, P=0.003). In contrast, differences in BMI, serum albumin, 180 

renal function, and primary tumor site were attenuated, whereas lower hemoglobin 181 

remained significant (10 vs. 12 g/dL, P=0.007). 182 

Clinical factors associated with non-EVP selection 183 
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Receiver operating characteristic analyses were performed to evaluate clinical factors 184 

associated with selection of non-EVP management compared with EVP (Fig. 2). Among 185 

the candidate variables, age showed the highest discriminative ability for non-EVP 186 

selection, with an AUC of 0.85 (Fig. 2A). ECOG PS also demonstrated good 187 

discrimination (AUC 0.77; Fig. 2B), whereas EVITA showed moderate discrimination 188 

(AUC 0.71; Fig. 2C). Laboratory and anthropometric variables had lower discriminative 189 

performance, including hemoglobin (AUC 0.68; Fig. 2D), serum albumin (AUC 0.66; 190 

Fig. 2E), BMI (AUC 0.62; Fig. 2F), and eGFR (AUC 0.62; Fig. 2G). 191 

In multivariable logistic regression including factors with AUC >0.70, older age (OR 1.21 192 

per year; P<0.001) and worse ECOG PS (OR 1.85 per category; P=0.01) were 193 

independently associated with non-EVP selection. In contrast, EVITA was not 194 

independently associated with non-EVP selection after adjustment for age and ECOG PS 195 

(OR 1.10; P=0.9) (Fig. 2H). 196 

Clinical utility of prediction models 197 

DCA was performed to compare the clinical utility of prediction models for non-EVP 198 

selection (Fig. 3A). Across clinically relevant threshold probabilities, the model 199 

incorporating age and ECOG PS consistently demonstrated the greatest net benefit. 200 

Adding EVITA to this model did not meaningfully improve performance, indicating little 201 

additional clinical value beyond these two readily available clinical variables. 202 

To facilitate comparison, net benefit was summarized across threshold probabilities of 203 

40–60% (Fig. 3B). The age + ECOG PS model achieved the highest net benefit (8.0%), 204 

which was comparable to that of the age + ECOG PS + EVITA model (7.8%). In contrast, 205 



10 

 

10 

 

models based on age alone (6.8%), ECOG PS alone (4.5%), or EVITA alone (1.8%) 206 

showed progressively lower net benefit. 207 

Prediction model for non-EVP selection 208 

Based on the multivariable logistic regression model, a nomogram incorporating age and 209 

ECOG PS was developed to estimate the probability of non-EVP selection (Fig. 4A). The 210 

nomogram demonstrated excellent discriminative ability, with an AUC of 0.87 (Fig. 4B). 211 

Bootstrap internal validation confirmed good model performance, with minimal optimism 212 

(optimism-corrected AUC 0.87), a Brier score of 0.093, and good calibration (Fig. S1). 213 

To facilitate clinical interpretation, predicted probabilities of non-EVP selection were 214 

visualized across combinations of age and ECOG PS (Fig. 4C). The probability of non-215 

EVP management increased progressively with advancing age and worsening ECOG PS, 216 

reaching more than 90% in the oldest patients with ECOG PS 3. 217 

Exploratory analysis of EVITA according to treatment selection 218 

As an exploratory analysis, the EVITA score was evaluated across treatment groups to 219 

examine its relationship with real-world treatment selection (Fig. 5). Median EVITA 220 

scores were significantly higher in patients receiving supportive care only than in those 221 

treated with EVP (median 1 vs. 0, P<0.001), whereas clinically eligible patients managed 222 

without EVP (GC/GCb, pembrolizumab monotherapy, or treatment refusal) also had 223 

higher scores than the EVP group (median 1 vs. 0, P=0.01) (Fig. 5A). Similarly, the 224 

proportion of patients with EVITA ≥2 was highest in the supportive care-only group 225 

(58%), followed by the clinically eligible non-EVP group (22%), compared with 6.6% 226 

among patients receiving EVP (Fig. 5B). 227 
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Analysis of individual EVITA components demonstrated that poor performance status 228 

(ECOG PS ≥2) accounted for most of the differences between treatment groups, whereas 229 

the remaining components were relatively uncommon (Fig. 5C). Patients managed 230 

without EVP were also substantially older than those receiving EVP, with median ages of 231 

85 years in the supportive care-only group and 82 years in the clinically eligible non-EVP 232 

group, compared with 74 years in the EVP group (Fig. 5D). 233 

Exploratory outcomes according to EVITA 234 

Exploratory analyses evaluated short-term outcomes according to EVITA categories (Fig. 235 

S2). Among patients treated with EVP, the 1-year OS and PFS rates were 80% and 59%, 236 

respectively (Fig. S2A). When stratified by EVITA category, patients with EVITA 2 237 

tended to have poorer PFS and OS than those with EVITA 0 or 1 (Fig. S2B, C). A similar 238 

trend was observed among patients managed without EVP, in whom higher EVITA scores 239 

were associated with worse OS (Fig. S2D). Given the limited sample size and short 240 

follow-up, these findings should be considered hypothesis-generating. 241 

 242 

Discussion 243 

The introduction of EVP has substantially expanded first-line treatment options for 244 

patients with advanced urothelial carcinoma. However, evidence regarding how these 245 

therapies are selected in routine clinical practice remains limited. In this multicenter real-246 

world study conducted immediately after the introduction of EVP in Japan, nearly four-247 

fifths of patients received EVP, whereas one-fifth were managed with alternative 248 

approaches, including platinum-based chemotherapy, pembrolizumab monotherapy, 249 

supportive care only, or treatment refusal. Patients managed without EVP were 250 
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consistently older and had poorer performance status than those receiving EVP, indicating 251 

that chronological age and functional status remain the principal factors influencing 252 

treatment selection in contemporary practice. 253 

Our findings complement emerging real-world evidence demonstrating that EVP 254 

retains favorable effectiveness and manageable toxicity outside the clinical trial setting. 255 

Recent multicenter cohorts from North America and Asia have reported clinical 256 

outcomes broadly consistent with EV-302 despite inclusion of older patients and those 257 

with greater comorbidity burdens than in pivotal trials [25-27]. However, these studies 258 

primarily focused on treatment efficacy and safety after EVP initiation. In contrast, the 259 

present study addresses an earlier and clinically important question: how first-line 260 

treatment is selected following the introduction of EVP. To our knowledge, this is 261 

among the first multicenter studies to quantitatively characterize real-world treatment 262 

allocation after EVP became available. 263 

Age demonstrated the highest discriminative ability for non-EVP selection, followed 264 

by ECOG performance status, and both remained independently associated with 265 

treatment allocation in multivariable analysis. These findings are clinically intuitive 266 

because chronological age and functional status are fundamental considerations when 267 

balancing the expected benefits and potential toxicities of intensive systemic therapy.  268 

DCA further demonstrated that a model incorporating age and ECOG PS provided 269 

the greatest clinical utility for identifying patients managed without EVP. The addition 270 

of EVITA did not meaningfully improve model performance, suggesting that simple 271 

clinical variables adequately describe real-world treatment selection in most patients. 272 

Based on these findings, we developed a nomogram using only age and ECOG PS, 273 
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which showed excellent discrimination and good internal calibration. Although this 274 

model is not intended to recommend treatment, it provides a practical framework for 275 

describing current treatment allocation and may facilitate future comparisons of 276 

practice patterns across institutions and healthcare systems. 277 

  The EVITA score was evaluated as an exploratory composite assessment because it 278 

was originally developed to estimate the risk of EVP-related toxicity rather than to guide 279 

first-line treatment selection [29, 33, 34]. Although EVITA scores differed across 280 

treatment groups, much of this difference appeared to be driven by age and performance 281 

status. Accordingly, EVITA was not independently associated with treatment allocation 282 

after adjustment for these fundamental clinical variables. These findings suggest that, in 283 

routine clinical practice, clinicians primarily rely on readily available measures of patient 284 

fitness when selecting first-line treatment. Whether more comprehensive geriatric 285 

assessments provide additional value beyond age and performance status warrants further 286 

investigation. 287 

  Several limitations should be acknowledged. First, this was a retrospective 288 

observational study, and treatment allocation was not randomized, introducing the 289 

possibility of residual confounding. Second, the sample size of the non-EVP subgroup 290 

was relatively small, particularly for individual treatment categories, limiting statistical 291 

power for subgroup analyses. Third, the study should be interpreted as an evaluation of 292 

factors associated with non-EVP management versus EVP rather than a comprehensive 293 

comparison across all available first-line treatment options. Finally, the nomogram 294 

requires external validation before broader application in other clinical settings. 295 

 296 
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Conclusions 297 

This multicenter real-world study provides one of the earliest descriptions of first-line 298 

treatment selection following the introduction of EVP for la/mUC. Although several 299 

clinical characteristics differed between treatment groups, age and performance status 300 

emerged as the dominant factors associated with non-EVP management. These 301 

findings provide a contemporary benchmark of treatment allocation in routine practice 302 

and may inform future studies evaluating treatment decision-making in the evolving 303 

therapeutic landscape of la/mUC. 304 
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Figure legends 458 

Figure 1: Overview of first-line treatment selection following the introduction of 459 

enfortumab vedotin plus pembrolizumab (EVP).  460 

(A) Patient flow and classification of first-line treatment. Patients managed without EVP 461 

(non-EVP) were classified into platinum-based chemotherapy (GC/GCb), 462 

pembrolizumab monotherapy, treatment refusal despite eligibility, and supportive care 463 

only. (B) Distribution of first-line treatment selection in the overall cohort. 464 

*, Treatment eligible but refusal due to patient preference. 465 

**, Supportive care was selected in patients with ECOG performance status 4, severe 466 

cognitive impairment, severe comorbidities, and/or estimated life expectancy within 3 467 

months. 468 

Fig. 2: Clinical factors associated with non-EVP selection. 469 

Receiver operating characteristic (ROC) analyses for age (A), ECOG performance status 470 

(B), EVITA (C), hemoglobin (D), albumin (E), body mass index (BMI) (F), and estimated 471 

glomerular filtration rate (eGFR) (G). (H) Multivariable logistic regression analysis 472 

evaluating independent factors associated with non-EVP selection.   473 

Fig. 3: Clinical utility of prediction models for non-EVP selection. 474 

(A) Decision curve analysis comparing models based on age, ECOG performance status, 475 

EVITA, and their combinations. (B) Net benefit across threshold probabilities of 40–60%.  476 

Fig. 4: Nomogram for predicting non-EVP selection. 477 

(A) Nomogram based on age and ECOG performance status. (B) Receiver operating 478 

characteristic curve of the nomogram. (C) Estimated probability of non-EVP selection 479 

according to age and ECOG performance status. 480 
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Fig. 5: Exploratory evaluation of EVITA according to first-line treatment selection. 481 

(A) Comparison of EVITA scores among treatment groups. (B) Proportion of patients 482 

with EVITA ≥2. (C) Distribution of individual EVITA components. (D) Age distribution 483 

according to treatment group. 484 

 485 

Figure S1. Calibration plot for the nomogram incorporating age and ECOG PS. 486 

The calibration plot compares predicted probabilities of non-EVP selection with observed 487 

proportions. The dashed diagonal line represents perfect calibration. The solid line depicts 488 

the observed calibration across predicted risk groups. The plot demonstrates good 489 

agreement between predicted and observed probabilities, supporting acceptable internal 490 

calibration of the nomogram. 491 

Figure S2. Exploratory clinical outcomes according to EVITA category. 492 

(A) Overall survival (OS) and progression-free survival (PFS) in patients receiving EVP. 493 

(B) PFS according to EVITA category among patients receiving EVP. (C) OS according 494 

to EVITA category among patients receiving EVP. (D) OS according to EVITA category 495 

among patients managed without EVP. 496 
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