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CONCLUSIONS
•	 This retrospective cohort study evaluated the real-world (rw) safety of 

contemporary first-line (1L) treatments among nearly 8,000 adult patients 
diagnosed with locally advanced or metastatic urothelial carcinoma (la/mUC) in 
the US between January 2020 and June 2024

•	 Distinct toxicity profiles were observed across 1L treatment regimens for la/mUC, 
with rw treatment-emergent adverse events (rwTEAEs) aligning closely with the 
safety profiles of pivotal clinical trials and other real-world studies1-6

	– Enfortumab vedotin + pembrolizumab (EV + P) was associated with the 
highest rates of infusion-related reactions (IRRs), peripheral neuropathy, and 
gastrointestinal, renal, and dermatologic toxicities 

	– Platinum-based chemotherapy was associated with hematologic adverse 
events

	– Immune checkpoint inhibitors (ICIs) were associated with endocrine toxicities
•	 These findings provide actionable evidence to support patient counseling, enable 

proactive toxicity management, and guide shared decision-making
	– Associated healthcare resource utilization and costs across treatment 
regimens are reported in a separate poster (Abstract 871, Poster Board L25)7 

	– Future research may further adjust rwTEAE estimates for clinicodemographic 
and disease characteristics

PLAIN LANGUAGE SUMMARY
•	Based on clinical trial results, various treatment options are available for people 

with advanced urothelial cancer
	– Understanding the side effects of these treatments is essential for informed 
care decisions

•	 This study analyzed clinical data from a large US-based database of people 
with advanced urothelial cancer who received their first treatment in routine 
clinical practice, outside of clinical trials 

•	Researchers looked at how often side effects occurred overall and for specific 
treatment regimens, considering that longer treatment durations may lead to 
more side effects

•	Common side effects reported included infusion reactions, fatigue, anemia, 
decreased appetite, and nausea

•	Side effect profiles vary among treatment options and should be considered 
when selecting the best approach for each individual’s needs

Real-world safety of first-line systemic 
regimens for locally advanced or 
metastatic urothelial cancer: updated 
results from the ELEVATE UC-I study
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Study population
•	 Demographics and baseline clinical characteristics are shown in Table 1 

	– Among 7,984 patients included, 343 (4.3%) received EV + P, 223 (2.8%) received cisplatin-based chemotherapy with avelumab, 
3,608 (45.2%) received cisplatin-based chemotherapy without avelumab, 201(2.5%) received carboplatin-based chemotherapy with 
avelumab, 1,250 (15.7%) received carboplatin-based chemotherapy without avelumab, and 2,359 (29.5%) received ICI monotherapy 

	– The median age was 72 years (IQR, 64-78); 26.6% were female; 83.4% were White, and 53% had a history of smoking 
	– The top 5 baseline comorbidities were hypertension (54.2%), anemia (24.4%), diabetes (20.2%), chronic pulmonary disease (16.7%), and 

renal disease (14.4%)
	– The mean Charlson-Deyo Comorbidity Index (CCI) was 5.02 (SD, 3.40)

Table 1. Demographics and baseline clinical characteristics by 1L treatment regimen 

Overall 
cohort 
(n=7,984)

EV + P 
(n=343)

Cis-based 
chemo + 
avelumab 1LM 
(n=223)

Cis-based 
chemo 
(n=3,608)

Carbo-based 
chemo + 
avelumab 1LM 
(n=201)

Carbo-based 
chemo 
(n=1,250)

ICI mono 
(n=2,359)

Age, median (IQR), years 72 (64-78) 73 (65.5-79) 67 (61-72) 68 (61-74) 74 (69-79) 72 (65-79) 78 (70-84)

Female, n (%) 2,126 (26.6) 88 (25.7) 61 (27.4) 957 (26.5) 48 (23.9) 337 (27.0) 635 (26.9)

Race, n (%)

White 6,656 (83.4) 288 (84.0) 177 (79.4) 2,988 (82.8) 164 (81.6) 1,028 (82.2) 2,011 (85.2)

Black 591 (7.4) 31 (9.0) 17 (7.6) 260 (7.2) 16 (8) 118 (9.4) 149 (6.3)

Other/unknown 737 (9.2) 24 (7.0) 29 (13.0) 360 (10.0) 21 (10.4) 104 (8.3) 199 (8.4)

Hispanic, n (%) 454 (5.7) 17 (5.0) 24 (10.8) 199 (5.5) 15 (7.5) 67 (5.4) 132 (5.6)

History of smoking, n (%) 4,229 (53.0) 165 (48.1) 117 (52.5) 1,968 (54.6) 112 (55.7) 712 (57.0) 1,155 (49.0) 

Top 5 baseline  comorbidities, n (%) 

Hypertension 4,329 (54.2) 199 (58.0) 116 (52.0) 1,796 (49.8) 120 (59.7) 765 (61.2) 1,333 (56.5) 

Anemia 1,950 (24.4) 109 (31.8) 49 (22.0) 650 (18.0) 51 (25.4) 404 (32.3) 687 (29.1) 

Diabetes 1,611 (20.2) 74 (21.6) 39 (17.5) 635 (17.6) 47 (23.4) 315 (25.2) 501 (21.2) 

Chronic pulmonary disease 1,330 (16.7) 57 (16.6) 32 (14.3) 550 (15.2) 36 (17.9) 265 (21.2) 390 (16.5) 

Renal disease 1,138 (14.3) 58 (16.9) 14 (6.3) 235 (6.5) 36 (17.9) 295 (23.6) 500 (21.2) 

Mean CCI (SD) 5.02 (3.40) 6.27 (3.45) 6.11 (3.31) 3.91 (2.77) 6.64 (3.48) 6.22 (3.62) 5.66 (3.61) 

CCI, n (%)

1 3,134 (39.3) 96 (28.0) 63 (28.3) 1,832 (50.8) 40 (19.9) 318 (25.4) 785 (33.3)

2-4 4,396 (55.1) 231 (67.3) 154 (69.1) 1,676 (46.5) 148 (73.6) 814 (65.1) 1,373 (58.2)

≥5 454 (5.7) 16 (4.7) 6 (2.7) 100 (2.8) 13 (6.5) 118 (9.4) 201 (8.5)

1L, first line; 1LM, first-line maintenance; CCI, Charlson-Deyo Comorbidity Index; carbo, carboplatin; chemo, chemotherapy; cis, cisplatin; EV + P, enfortumab vedotin + pembrolizumab; ICI, immune 
checkpoint inhibitor; mono, monotherapy.

LIMITATIONS
•	 The PHD is a subset of US hospital encounters and may not be fully representative of admissions in the US as a whole 
•	 Patients’ clinical characteristics were determined using ICD-10-CM diagnosis codes on hospital claims. Thus, there is a potential for 

misclassification bias as a result of overcoding or undercoding of claims when determining the clinical characteristics of patients
•	 Information on the grade of rwTEAEs was not available in the data
•	 The study mainly focused on descriptive analyses across the 1L regimens without adjusting for baseline patient characteristics across 1L 

treatment cohorts. Therefore, caution should be exercised when attempting to compare safety data across treatment groups

rwTEAE incidence
•	 The median follow-up time was 140 days (IQR, 92-175) (Table 2)
•	 rwTEAE incidence rates in the overall population and by 1L treatment regimen are shown in Table 2 and Figure 3

	– The most frequent rwTEAEs were IRRs (8.59 per 1,000 person-days), followed by anemia (3.86), nausea/vomiting (3.10), fatigue (2.38), and 
neutropenia (2.05) 

	– The avelumab 1LM and ICI monotherapy cohorts showed the highest rate of endocrine toxicities
	– EV + P had the highest rates of IRRs and chemotherapy-induced peripheral neuropathy, as well as gastrointestinal, renal, and 

dermatologic events
	– Platinum-based regimens were associated with a higher rate of hematologic toxicities
	– Cardiac events were infrequent across all regimens

Table 2. rwTEAE incidence rates by 1L treatment regimen (per 1,000 person-days)   

Category rwTEAEs

Overall 
cohort 
(n=7,984)

EV + P 
(n=343)

Cis-based 
chemo + 
avelumab 1LM 
(n=223)

Cis-based 
chemo 
(n=3,608)

Carbo-based 
chemo + 
avelumab 1LM 
(n=201)

Carbo-based 
chemo 
(n=1,250)

ICI mono 
(n=2,359)

Median follow-up time (IQR), days 140 (92-175) 147 (98-207) 298 (223-454.5) 139 (107-161) 278 (219-387)  112 (91-154) 154 (91-263) 

Hematologic

Febrile neutropenia 0.09 0.04 0.06  0.16  0.03  0.19  0.0  

Thrombocytopenia 1.45  0.36  1.80  2.05  2.22  2.67  0.47  

Neutropenia 2.05  0.54  3.11  3.45  2.41  3.70  0.20  

Anemia 3.86  3.22  4.09  4.74  5.11  6.52  2.11  

Cardiac
Arrhythmia 0.05  0.04  0.01  0.04  0.10  0.03  0.06  

Impaired ventricular function 
with heart failure and vasculitis 0.67  0.55  0.18  0.56  0.61  1.27  0.71  

Endocrine

Hyperthyroidism 0.08  0.20  0.05  0.05  0.18  0.01  0.11  

Adrenal insufficiency 0.18  0.11  0.21  0.15  0.25  0.21  0.19  

Hyperglycemia 0.23  0.37  0.63  0.23  0.31  0.21  0.14  

Diabetes 1.08  1.55  0.51  0.94  1.98  1.25  1.12  

Hypothyroidism 1.40  1.26  1.93  0.47  2.28  0.60  2.32  

Musculoskeletal/
neurological

Myalgia 0.07  0.13  0.13  0.02  0.20  0.08  0.09  

Chemotherapy-induced 
peripheral neuropathy 0.67  2.52  1.69  0.65  0.57  0.62  0.36  

Gastrointestinal/
kidney

Elevated liver function tests 0.25  0.53  0.11  0.17  0.63  0.33  0.24  

Weight loss 0.39  0.89  0.39  0.38  0.45  0.38  0.34  

Colitis 0.40  0.61  0.38  0.44  0.20  0.54  0.32  

Decreased appetite 0.43  1.06  0.33  0.40  0.62  0.67  0.32  

Diarrhea 0.75  1.23  0.49  0.74  0.55  0.68  0.80  

Urinary tract infection 1.39  1.67  1.00  1.54  0.88  2.08  1.16  

Constipation 1.51  1.61  1.24  1.83  2.16  2.48  0.87  

Nephritis 1.84  2.40  2.06  1.91  1.10  2.70  1.57  

Nausea/vomiting 3.10  6.70  1.99  5.17  2.76  3.69  0.84  

Dermatologic
Pruritus 0.24  1.18  0.13  0.07  0.23  0.05  0.38  

Rash 0.40  1.91  0.15  0.20  0.30  0.18  0.54  

Other

Hearing loss 0.10  0.06  0.08  0.18  0.03  0.08  0.04  

Cough 0.30 0.33  0.26  0.27  0.61  0.29  0.29  

Pyrexia 0.35  0.20  0.61  0.44  0.23  0.53  0.21  

Peripheral edema 0.67  1.16  0.73  0.62  0.51  0.85  0.62  

Venous thromboembolism 1.18  1.14  1.99  1.51  1.79  1.72  0.50  

Asthenia 2.33  3.84  2.41  2.19  2.81  2.13  2.28  

Fatigue 2.38  3.87  2.41  2.21  2.90  2.16  2.37  

Infusion-related reaction 8.59  13.15  6.33  10.41  8.87  9.78  6.17  
1L, first line; 1LM, first-line maintenance; carbo, carboplatin; chemo, chemotherapy; cis, cisplatin; EV + P, enfortumab vedotin + pembrolizumab; ICI, immune checkpoint inhibitor; mono, monotherapy;  
rwTEAE, real-world treatment-emergent adverse event.

Figure 3. rwTEAE incidence rate by 1L treatment regimen (per 1,000 person-days)
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BACKGROUND
•	 The 1L treatment landscape for la/mUC 

has evolved, with ICIs and novel antibody- 
drug conjugates approved in addition to 
platinum-based chemotherapy1,2

•	 Randomized clinical trials have 
demonstrated differences in the safety 
profiles among contemporary 1L regimens; 
however, data from real-world studies have 
been limited3-5

•	 We previously reported an initial safety 
analysis from our retrospective observational 
study, ELEVATE UC-I, in approximately 6,900 
patients who initiated 1L therapy between 
January 2020 and September 20236 

•	 This updated analysis, including additional 
patients and an extended study period, 
provides a more comprehensive assessment 
of the incidence of rwTEAEs associated with  
1L treatment regimens for patients with  
la/mUC

METHODS
Study population
•	 This retrospective observational study used the Premier Healthcare 

Database (PHD), a large, all-payer database that includes inpatient 
and hospital-based outpatient discharge records from over 1,300 
geographically diverse US hospitals and 20%-25% of all US inpatient 
admissions from geographically diverse, nongovernmental community 
and teaching hospitals8,9 

•	 Eligible patients included adults with an la/mUC diagnosis  
(ICD-10-CM: C65.x-C68.0) between January 1, 2019, and June 30, 2024 
(Figure 1)

	– Patients treated with 1L nivolumab + cisplatin + gemcitabine were 
excluded from analyses due to limited patient numbers in the 
database

•	 Eligible patients were categorized into 6 mutually exclusive 1L 
treatment groups: EV + P, cisplatin-based chemotherapy alone, 
cisplatin-based chemotherapy followed by avelumab 1L maintenance 
(1LM), carboplatin-based chemotherapy alone, carboplatin-based 
chemotherapy followed by avelumab 1LM, and ICI monotherapy 

Figure 1. Patient attrition

Adult patients with la/mUC who received any of the 1L la/mUC regimens recommended by 2024 NCCN guidelines from Jan 1, 2020, to Jun 30, 2024. 
For EV + P, only those initiated on or after Jan 1, 2023, were included.

N=8,954

Excluded patients who received carboplatin, cisplatin, EV, or ICIs (ie, avelumab, nivolumab, pembrolizumab, and atezolizumab) during the 180-day look-back period.

n=8,294

Excluded patients from hospital with no continuous data submission during the 180-day look-back and the follow-up period.

n=8,134

Excluded patients who were pregnant during index visit or at any time within the follow-up period.

n=8,132

Excluded patients who were on clinical trials during the index visit, the follow-up period, or the 180-day look-back period.

n=7,984
EV + P, enfortumab vedotin + pembrolizumab; ICI, immune checkpoint inhibitor; la/mUC, locally advanced and metastatic urothelial carcinoma; NCCN, National Comprehensive Cancer Care Network.

rwTEAE assessment
•	 The index date was the date of 1L therapy initiation. The baseline period was 180 days prior to the index date, which was used to assess baseline 

characteristics and prior treatments. The follow-up period extended from the index date to the earliest of the following: 90 days after discontinuation 
of 1L therapy, initiation of a subsequent line of therapy, death, or the end of the study period (December 31, 2024) (Figure 2)

•	 Selected rwTEAEs were identified using ICD-10-CM diagnosis codes from a prespecified list from index date through the end of follow-up
•	 Incidence was calculated and reported as events per 1,000 person-days to adjust for treatment exposure time by 1L therapy
•	 rwTEAEs of the same type occurring within ≤5 days were considered a single event. Patients with rwTEAEs at baseline index date were excluded from 

incidence calculation

Figure 2. Study timeline

Follow-upPre-index (180 days)

Look-back period (07/01/19–09/29/23)
Assess exclusion criteria, demographics, and baseline comorbidities

Follow-up period (01/02/20–12/31/24)
Assess study outcomes

Index visit (01/01/20–06/30/24) 
First systemic anticancer therapy after la/mUC diagnosis 

la/mUC, locally advanced or metastatic urothelial carcinoma.
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