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Abstract: Enfortumab vedotin (EV) is an antibody–drug conjugate with humanized anti- 
Nectin-4 antibody linked with a microtubule-disrupting agent called monomethyl auristatin 
E. Nectin-4 is a cellular adhesion protein that is overexpressed in urothelial cancer. EV was 
approved in December 2019 for patients with locally advanced or metastatic urothelial 
cancer who previously received platinum-based chemotherapy and immune checkpoint 
inhibitors. Here, we reviewed the clinical efficacy and safety data that led to the accelerated 
approval of EV for treating patients with metastatic urothelial cancer. Emerging clinical data 
on EV-based combinational therapeutic trials for metastatic urothelial cancer were also 
reviewed. 
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Introduction
Urothelial cancer (UC) is the sixth most common cancer in the United States and 
the ninth most common cancer in the world.1 Most patients are diagnosed after 
presenting with hematuria, which is often painless and intermittent. Approximately 
30% of patients with UC present with muscle-invasive disease, which has a high 
risk for metastasis. Recurrent non–muscle-invasive bladder cancers often progress 
to the muscle-invasive stage after the cancers become refractory to intravesical 
therapies. Despite the approval of anti–programmed cell death 1 (PD-1) and anti– 
programmed cell death ligand 1 (PD-L1) therapies for metastatic urothelial cancer 
(mUC), a recent review of the Global Cancer Incidence, Mortality and Prevalence 
data reported a dismal 5% five-year survival rate for patients with this disease.2 

There is an unmet need to develop more effective therapies for mUC patients.
The standard frontline therapy for patients with mUC is cisplatin-based che-

motherapy with either gemcitabine/cisplatin or dose-dense methotrexate, vinblas-
tine, doxorubicin, and cisplatin (dd-MVAC).3 For patients with mUC who have 
impaired renal function, hearing loss, severe neuropathy, or poor performance 
status, cisplatin is not an option. These cisplatin-ineligible patients can be treated 
with either a carboplatin-based regimen or immune checkpoint inhibitors (ICIs) 
with either atezolizumab or pembrolizumab if their disease is PD-L1+ on 
immunohistochemistry.3 In the second-line setting, 5 ICIs are currently approved 
to treat mUC after progression through platinum-based chemotherapy: pembrolizu-
mab, nivolumab, atezolizumab, durvalumab, and avelumab. Among these ICIs, 
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pembrolizumab is the only one with proven overall survi-
val (OS) benefit when compared to second-line chemother-
apy in randomized phase 3 trials.4,5 Until the recently 
accelerated approval of enfortumab vedotin (EV), there 
were a lack of effective treatments for mUC progression 
following treatment with platinum-based chemotherapy 
and ICIs.

EV is a humanized Nectin-4–targeting antibody–drug 
conjugate (ADC) with a microtubule inhibitor payload 
called monomethyl auristatin E (MMAE). It was co- 
developed by Seattle Genetics and Astellas Pharma Inc. 
Here, we reviewed the mechanism of action, clinical effi-
cacy, and safety data on EV in treating mUC. Ongoing 
clinical trials with EV-based combination therapies were 
also reviewed.

Mechanisms of Action of EV
Nectin-4 is an adhesion molecule that belongs to the 
Nectin family. It is a 66KDa type I transmembrane protein 
and has an extracellular domain, which includes 3 Ig-like 
subdomains, a transmembrane helix, and an intracellular 
region.6 Nectin-4 is normally expressed at low levels in 
skin cells, sweat glands, hair follicles, transitional epithe-
lium of the bladder, salivary gland ducts, as well as the 
esophagus, breast ducts, and stomach.7 It is involved in 
cell growth, proliferation, and migration by creating 
hemophilic and heterophilic trans-interactions at adherent 
junctions, which facilitate Ca2+-independent cellular 
adhesions and recruit cadherins with cytoskeletal 
rearrangements.8 Nectin-4 only shares 25% to 30% 
sequence with the other Nectin family members. It is 
considered to be a unique target.9 Challita-Eid et al exam-
ined nectin-4 expression via immunohistochemical stain-
ing in bladder, breast, pancreatic, lung, ovarian, 
esophageal, and head/neck cancers.7 Positive Nectin-4 
membrane staining was identified in 69% of the 2394 
total cases examined.7 Forty-one percent of cases had 
strong nectin-4 staining, which is defined as an H-score 
(Histochemical scoring system) >200. The malignancies 
with the highest expression of nectin-4 were bladder can-
cer (83%), breast cancer (78%), and pancreatic cancer 
(71%). Expression of nectin-4 in these cancers was also 
associated with poor prognosis.7,10 Of note, 60% of the 
524 bladder cancer cases had moderate to strong mem-
brane staining for nectin-4. The expression of nectin-4 is 
noted to be limited in normal tissues. These data consti-
tuted the basis for the development of an ADC targeting 
Nectin-4.

EV is an ADC made of a fully human anti–Nectin-4 
immunoglobulin G1 kappa monoclonal antibody (AGS- 
22CE). It is linked to a small microtubule-disrupting 
agent, MMAE, via a protease cleavable maleimidocaproyl 
valine-citrulline linker.11 The conjugation between the 
antibody and MMAE occurs through the interchain disul-
fide bonds, yielding a drug to antibody ratio of approxi-
mately 3.8. EV binds to the V domain of Nectin-4 protein. 
Once bound to Nectin-4 protein on the cell surface, it 
internalizes into the cell. Proteolytic cleavage of the 
valine-citrulline linker occurs in the lysosome. The 
released free MMAE subsequently binds to the tubules 
and disrupts the polymerization, leading to cell cycle arrest 
and apoptosis.

When tested in the mouse xenograft models of human 
bladder, breast, lung, and pancreatic cancers, EV caused 
tumor regression in 5/13 mouse models (38%) and signifi-
cant inhibition of tumor growth in 12/13 models (92%).7 

A single dose of EV at 4 mg/kg resulted in the complete 
eradication of mouse bladder cancer xenografts in 5/6 
mice (83%). An alternate dosing strategy of 0.8 mg/kg 
every 4 days for a total of 5 doses (total of 4 mg/kg) 
resulted in significant inhibition of tumor growth when 
compared with control (P <.0001). EV administered at 
a lower dose of 0.4 mg/kg did not result in antitumor 
activity when compared with controls (P >.05). These 
mouse xenograft data demonstrated a dose-dependent anti-
tumor effect of EV and constituted the basis for EV testing 
in early phase human clinical trials.

Clinical Studies
EV-101 (ASG-22CE-13-2) was a phase 1 trial of EV in 
mUC and other solid tumors that expressed nectin-4.11 The 
study’s primary endpoints were to assess pharmacokinetics 
and safety, and secondary endpoints included tumor 
response, overall response rate (ORR), progression free 
survival (PFS), and OS. Patients with mUC who experi-
enced treatment failure with at least 1 prior chemotherapy 
regimen, unless deemed ineligible for cisplatin, were 
enrolled. Initially, patients were prescreened for nectin-4 
overexpression via immunohistochemistry (H-score ≥150). 
This requirement was waived in the later part of the trial 
for the mUC cohort because >80% of tested mUC samples 
had nectin-4 overexpression.

In the dose-escalation phase, EV was studied at doses of 
0.5, 0.75, 1, and 1.25 mg/kg administered intravenously on 
days 1, 8, and 15 of a 28-day cycle.11 The preliminary results 
of the pharmacokinetic profile suggested activity and 
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tolerability at the maximum tolerated dose (recommended 
phase 2 dose) of 1.25 mg/kg. At the time of interim analysis, 
a 30% ORR was observed. Of note, the response rate among 
patients with liver metastasis was 40%.

One hundred twelve mUC patients were subsequently 
enrolled in the dose-expansion phase and treated with EV 
at a dose of 1.25 mg/kg. The enrolled patients were heav-
ily pretreated with platinum- and taxane-based chemother-
apy, and 89 patients also received ICIs. The ORR was 
43%, with 5 subjects (4.5%) achieving complete remission 
(CR), and the median duration of response (DOR) was 7.4 
months (95% CI, 5.6–9.6). Median OS was 12.3 months 
(95% CI, 9.3–15.3). An ORR of 42% and 36% was 

observed in patients with prior ICI exposure and liver 
metastases, respectively. The most common treatment- 
related adverse events (TRAEs) of any grade were fatigue 
(53%), alopecia (46%), and anorexia (42%). The incidence 
of ≥ grade 3 TRAEs was seen in ≥5% of patients; these 
included anemia (8%), hyperglycemia (6%), hyponatremia 
(7%), and urinary tract infection (7%) (Table 1). Four fatal 
TRAEs were also reported, which included respiratory 
failure, urinary tract obstruction, diabetic ketoacidosis, 
and multi-organ failure. These data indicate that single- 
agent EV is active and tolerable and confers survival 
benefit in patients with mUC, including those with liver 
metastases. Study results on the cohorts of non-small cell 

Table 1 Treatment-Related Adverse Events of Enfortumab Vedotin Monotherapy When Administered at a Dose of 1.25 mg/kg*

Adverse Event (AE) EV-101, % (n = 112) EV-201, % (n = 125) FDA Management Recommendations

Any grade Grade ≥3 Any grade Grade ≥3

Fatigue 53 2 50 6 Grade 3: B 

Grade 4: D

Alopecia 46 0 49 0 Grade 3: B 

Grade 4: D

Decreased appetite 47 1 44 1 Grade 3: B 

Grade 4: D

Dysgeusia 38 0 40 0 Grade 3: B 

Grade 4: D

Peripheral sensory neuropathy 38 1 40 2 Grade 2: A 

Recurrent Grade 2: C 
Grade ≥ 3: D

Diarrhea 33 1 40 2 Grade 3: B 
Grade 4: D

Rash 27 3 22 4 Grade 3: B 
Grade 4 or recurrent Grade 3: D

Dry skin 21 0 22 0 Grade 3: B 
Grade 4 or recurrent Grade 3: D

Nausea 38 1 NR NR Grade 3: B 

Grade 4: D

Pruritis 35 1 NR NR Grade 3: B 

Grade 4 or recurrent Grade 3: D

Weight loss NR NR 22 1 Grade 3: B 

Grade 4: D

Increased AST 22 1 NR NR Grade 3: B 

Grade 4: D

Notes: A, withhold until grade ≤1 and resume at same dose level; B, withhold until grade ≤1 and resume at same dose level or consider reduction by 1 dose level; C, 
withhold until grade ≤1 and resume at reduction by 1 dose level; D, permanently discontinue. *Starting dose of 1.25 mg/kg (up to 125 mg). First dose reduction of 1.0 mg/kg 
(up to 100 mg). Second dose reduction of 0.75 mg/kg (up to 75 mg). Third dose reduction of 0.5 mg/kg (up to 50 mg). 
Abbreviations: AST, aspartate aminotransferase; EV, enfortumab vedotin; NR, not reported.
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lung cancer, ovarian cancer, and mUC patients with 
chronic renal insufficiency are pending.

Takahashi et al conducted a phase 1 study (NCT03070990) 
examining EV administered to Japanese patients with locally 
advanced or mUC.12 Enrolled patients had experienced treat-
ment failure with at least 1 prior chemotherapy regimen 
(unless they were unfit for cisplatin) and had an ECOG per-
formance status of 0 or 1. The study had 2 arms that compared 
different dosing regimens and enrolled a total of 19 patients, 
17 of whom received EV. Patients assigned to arm A received 
1.0 mg/kg of EV given over 30 minutes on days 1, 8, and 15 of 
each 28-day cycle; patients assigned to arm B received 
1.25 mg/kg of EV at the same dosing schedule, which was 
based on findings from the EV-101 study.11 Among 15 evalu-
able patients, 1 achieved CR (6%), 5 partial remission (PR) 
(29%), 7 stable disease (41%), and 2 progressive disease (PD). 
The ORR was 35.3% (44% in arm A and 25% in arm B), and 
the disease control rate (DCR) was 76% (100% in arm A and 
50% in arm B). At the time of publication of the study, the 
durations of response ranged from 3.7 to 9.3 months. The 
median PFS was 8.1 months (95% CI, 3.5-not reached). The 
most common TRAEs were dysgeusia (53%), alopecia (53%), 
dry skin (47%), pruritus (47%), anemia (41%), decreased 
appetite (41%), and pyrexia (35%). Fifty-nine percent of 
patients developed ≥ grade 3 TRAEs, with the most common 
being anemia (18%) and hypertension (12%). Three patients 
withdrew from the study due to TRAEs, 2 in arm A (1 due to 
peripheral sensory neuropathy and the other transaminitis) and 
1 in arm B (the patient experienced pneumonia and rash). No 
patients died due to treatment-related side effects; however, 1 
patient died 14 days after the last dose due to disease progres-
sion. In the Japanese patient population, the pharmacokinetic 
profile, treatment responses, and side effects of EV were 
similar to those in the North American cohort in EV-101.

EV-201 (SGN22E-001) was an open-label, single- 
arm, 2-cohort, phase 2 study assessing the efficacy and 
safety of EV at a dose of 1.25 mg/kg on days 1, 8, and 15 
of a 28-day cycle in advanced mUC patients previously 
treated with platinum-based chemotherapy and ICIs.13 

Cohort 1 included 128 patients who progressed on both 
platinum-based chemotherapy and ICI; cohort 2 enrolled 
patients who only received prior ICI. The primary end-
point was the evaluation of ORR by blinded independent 
central review (BICR), and secondary endpoints included 
PFS, OS, and ORR by BICR and investigators as well as 
OS, safety, and tolerability. In cohort 1, treatment with 
EV resulted in an ORR of 44%, including a CR rate of 
12%. An ORR of 38% and 41% was observed in patients 

with liver metastases and prior ICI exposure, respec-
tively. The ORRs in ICI responders and ICI non- 
responders were 56% and 41%, respectively. Responses 
were seen irrespective of PD-L1 expression, with ORRs 
of 26% (PD-L1 high) and 47% (PD-L1 low). The median 
DOR was 7.6 months (95% CI, 4.93–7.46), and time to 
response was 1.84 months. Median PFS was 5.8 months 
(95% CI, 4.9–7.5), and median OS was 11.7 months 
(95% CI, 9.1-NR).

Ninety-four percent of patients in EV-201 cohort 1 devel-
oped TRAEs, which most commonly included fatigue 
(50%), decreased appetite (44%), alopecia (49%), dysgeusia 
(40%), and peripheral sensory neuropathy (40%). Grade 3 or 
higher TRAEs were seen in 54% of patients and included 
anemia (7%), neutropenia (8%), and fatigue (6%) (Table 1). 
Nineteen percent of patients developed serious adverse 
events (AEs), and peripheral sensory neuropathy was the 
most common reason for treatment withdrawal (6%). 
Among the AEs, peripheral neuropathy, rash, hyperglycemia, 
and infusion-related reactions were prespecified for analysis. 
Fifty percent of the patients experienced treatment-related 
peripheral neuropathy, with 94% being ≤ grade 2. Peripheral 
sensory neuropathy was more common than motor neuropa-
thy, with a median time to onset of 2.43 months (range, 
0.03–7.39) and time to improvement of 1.18 months 
(range, 0.26–4.86). Seventy-six percent of patients noted 
resolution or at least grade 1 neuropathy at last follow-up. 
Forty-eight percent of patients developed a treatment-related 
rash, of which 75% was ≤ grade 2. The rash usually devel-
oped after 4 days of infusion and resolved with either dis-
continuation or systemic corticosteroids. Complete 
resolution of rash was seen in 73% of patients, and 20% of 
patients had some improvement at last follow-up. Treatment- 
related hyperglycemia occurred in 11% of patients, irrespec-
tive of baseline status. Sixty-eight percent of patients with 
baseline hyperglycemia did not develop any TRAEs. 
Eight percent of patients without baseline hyperglycemia 
developed TRAEs. Total of 7/14 patients with these events 
developed ≤ grade 2 hyperglycemia. The median time of 
onset was 0.58 months (range, 0.26–9.23), 57% of patients 
with hyperglycemia had resolution of all events, and 14% 
experienced some improvement. Based on these results, on 
December 18, 2019 the Food and Drug Administration 
granted accelerated approval of EV for patients with mUC 
who previously received PD-1/PD-L1 inhibitors and plati-
num-based treatments in the neoadjuvant/adjuvant locally 
advanced or metastatic setting.14
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Toxicity Management of EV
In the EV-201 trial, patients had adequate organ function, 
grade 1 or less peripheral neuropathy and ECOG PFS of 0 or 
1 prior to enrollment. Among these relatively fit patients, 
dose interruptions occurred in 64% of patients and dose 
reduction occurred in 34% of patients. Peripheral neuropathy, 
rash, and fatigue were the most common AEs that led to EV 
dose interruption and dose reduction. Sixteen percent of 
patients discontinued EV due to AEs and peripheral neuro-
pathy was the most common AE that led to EV discontinua-
tion. Management guidelines on the common TRAEs are 
listed in Table 1. The presentation and management of per-
ipheral neuropathy is similar to other microtubule-disrupting 
chemotherapies like docetaxel and paclitaxel. Given that 
nectin-4 is expressed in skin, skin reactions occurred in 
54% of 310 patients treated with EV. The most common 
presentation was maculopapular rash, which is often pruritic 
and responded well to topical corticosteroids and antihista-
mines. Grade 3–4 skin reaction occurred in 10% of patients 
and included bullous dermatitis, exfoliative dermatitis, and 
palmar-plantar erythrodysesthesia. EV needs to be perma-
nently discontinued for grade 4 or recurrent grade 3 skin 
reactions. Ocular disorders are common with EV and mostly 
presented with dry eyes followed by blurry vision. 
Ophthalmic examinations are not required prior to starting 
EV. Prophylactic artificial tears for dry eyes is recommended. 
Ophthalmic examinations are indicated for patients with 
more symptomatic ocular disorders and require treatments 
such as ophthalmic topical steroids. Compared to ocular 
disorders, hyperglycemia is a less common but more serious 
TRAE of EV. Death and diabetic ketoacidosis were reported 
in early phase trials. Although patients with higher body 
index and higher baseline hemoglobin A1C had higher inci-
dence of grade 3–4 hyperglycemia, hyperglycemia has 

occurred in patients with or without pre-existing diabetes 
mellitus. The underlying etiology is not clear, but hypergly-
cemia has been observed in other ADCs containing MMAE. 
Blood glucose needs to be monitored and EV needs to be 
held if blood glucose level is above 250 mg/dL. Treatment 
with EV can be resumed at the same dose level after the 
blood glucose level is reduced to ≤250 mg/dl. MMAE is 
metabolized in the liver with a half-life of 2.4 days. 
A nearly 50% increase in unconjugated MMAE was 
observed in patients with mild hepatic impairment. EV 
needs to be held for patients with grade 3 AST abnormalities 
until it improves to grade 1. No significant difference in 
exposure of EV was observed in patients with mild, moder-
ate, or severe renal impairment compared to patients with 
normal renal function. Thirty-eight percent of patients in the 
EV-201 trial have creatine clearance between 30 and 60. No 
dose reductions of EV are required for patients with renal 
impairment.

Ongoing EV-Based Combinational 
Trials in Patients with mUC
Data from preclinical studies performed with brentuximab 
vedotin, a CD30-directed ADC comprising the same linker 
and MMAE payload as EV, suggested that MMAE has the 
potential for immune modulation in addition to its antimitotic 
activity. These studies reported that MMAE could lead to 
immunogenic cell death, antigen presentation, and tumor 
immune infiltration.15 These results led to the hypothesis 
that combining PD-1/PD-L1 inhibitors with an MMAE con-
taining ADCs, such as EV, leads to synergistic antitumor 
responses. EV-103 (NCT03288545) is a phase 1b, multi- 
cohort, multi-center study comparing EV as monotherapy 
and/or with combination therapies consisting of ICI, che-
motherapy, or ICI + chemotherapy in patients with locally 

Table 2 Ongoing Clinical Trials with Enfortumab Vedotin in Advanced or Metastatic Bladder Cancer Patients

Trial NCT, No. Phase Comparison Line of Treatment Endpoints

EV-103 03288545 1b EV + P 
EV + CTX 

EV + P + CTX

First-line or later-line Primary: TEAEs 
Secondary: OS, PFS, ORR, DCR, DOR

EV-301 03474107 3 EV 

CTX

Later-line Primary: OS 

Secondary: PFS, ORR, DOR, TEAEs

EV-302 04223856 3 EV + P 

CTX 

EV + P + CTX

First-line Primary: PFS/OS 

Secondary: ORR, DOR, DCR, TEAEs

Abbreviations: CTX, chemotherapy; DCR, disease control rate; DOR, duration of response; EV, enfortumab vedotin; ORR, overall response rate; OS, overall survival; P, 
pembrolizumab; PFS, progression-free survival; TEAE, treatment emergent adverse event.
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advanced or mUC (Table 2). As outlined in Table 3, this trial 
is comprised of a dose-escalation phase of EV + pembroli-
zumab as first-line or second-line in cisplatin-ineligible 
patients and a dose-expansion phase in multiple cohorts: 
cohort A (EV + pembrolizumab as first-line), cohort B (EV 
+ pembrolizumab as second-line), cohort D (EV + cisplatin 
as first-line), cohort E (EV + carboplatin as first-line), cohort 
F (EV + gemcitabine as first- or second-line), and cohort 
G (EV + cisplatin/carboplatin + pembrolizumab as first-line). 
The trial also has 2 cohorts to examine muscle-invasive UC: 
cohort H (EV) and cohort J (EV + pembrolizumab). The 
primary outcome measure is safety/tolerability, with second-
ary measures including ORR, PFS, DCR, DOR, OS, and 
recommended dose. The recommended dose of EV was 
determined to be 1.25 mg/kg on days 1 and 8 every 3 
weeks in combination with pembrolizumab for the expansion 
cohorts.

Hoimes et al presented the initial results of cohort A, in 
which 45 cisplatin-ineligible patients with mUC were 
enrolled for frontline treatment.16 These patients received 
EV at a dose of 1.25 mg/kg on days 1 and 8 every 3 weeks + 
pembrolizumab at a dose of 200 mg on day 1 every 3 weeks. 
Patients treated with this combination therapy were reported 
to have an ORR of 71% (95% CI, 55.7%- 83.6%), with 13% 
achieving CR, 58% PR, and 22% stable disease. The DCR 
(CR, PR, or stable disease [SD]) was 93% (95% CI, 81.7%- 
98.6%), with only 2% (1 patient) with PD. Follow-up data 
(median 11.5 months) of this cohort were presented by 
Rosenberg et al.17 The reported ORR was 73.3% (95% CI, 
58.1–85.4), with 15.6% of patients achieving CR and a DCR 
of 93.3%. Median PFS was 12.3 months (95% CI, 7.98-not 
reached); median OS was not reached; and the 12-month OS 
rate was 81.6% (95% CI, 62–91.8). The median DOR was 
not reached. Of the 33 responders, 55% had ongoing 
responses, 33% had PD, and 12% started a new treatment 
before their disease progressed. Ninety-six percent of 

patients developed TRAEs of any grade. The most common 
TRAEs were fatigue (49%), alopecia (49%), peripheral sen-
sory neuropathy (49%), and diarrhea (44%). Grade 3 or 
higher TRAEs were noticed among 58% of patients, includ-
ing fatigue (9%), maculopapular rash (9%), diarrhea (7%), 
and peripheral sensory neuropathy (4%). Increased lipase 
was noted in 18% of patients, although this was not asso-
ciated with clinical pancreatitis. Sixteen percent of patients 
developed serious AEs, with resolution among 6 patients 
and 1 treatment-related death (multisystem organ failure). 
Thirteen percent of patients discontinued treatment due to 
TRAEs, for which the most common reason was peripheral 
sensory neuropathy. TRAEs of clinical interest included 
rash, hyperglycemia, peripheral neuropathy, and immune- 
mediated side effects. The majority of TRAEs were low- 
grade, and 18% of patients received corticosteroids. Thus, 
this combination shows promising activity with a tolerable 
side effect profile.17 The trial currently has an estimated 
enrollment of 407 patients and is estimated to be completed 
by July 2023.

EV-301 (NCT03474107) is a phase 3 multi-center trial 
examining patients who progressed on both platinum- 
based chemotherapy and immunotherapy (Table 2). 
Enrollment began in June 2018, with a total of 608 
patients randomized to 2 arms. The trial compares EV 
(on days 1, 8, and 15 of each 28-day cycle) to chemother-
apy (either docetaxel, vinflunine, or paclitaxel given 
on day 1 of each 21-day cycle). The study’s primary end-
point is OS, and its secondary endpoints are PFS, ORR, 
DOR, and safety/tolerability. The trial is estimated to be 
completed in September 2021 (NCT03474107).

EV-302 is an open-label phase 3 study (NCT04223856) 
examining EV + pembrolizumab with or without chemother-
apy vs chemotherapy alone (Table 3). The study has 3 arms: 
arm A (EV + pembrolizumab), arm B (gemcitabine + cispla-
tin/carboplatin), and arm C (EV + pembrolizumab + 

Table 3 Breakdown of the Different Cohorts of the EV301 Trial

Cohort Disease Setting Intervention Patients, No.

A First-line cisplatin-ineligible mUC EV + pembrolizumab 50
B (optional) Second-line cisplatin-ineligible mUC EV + pembrolizumab 33

D First-line mUC EV + cisplatin 6–12

E First-line mUC EV + carboplatin 6–12
F (optional) First-line or second-line mUC EV + gemcitabine 6–12

G First-line mUC EV + platinum (cisplatin or carboplatin) plus pembrolizumab 50

H Neoadjuvant treatment for MIBC EV 20
J Neoadjuvant treatment for MIBC EV + pembrolizumab 20

Abbreviations: mUC, metastatic urothelial carcinoma; EV, enfortumab vedotin; MIBC, muscle-invasive bladder cancer.
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cisplatin/carboplatin). Primary outcomes are PFS and OS, 
and secondary outcomes include ORR, DOR, disease control 
rates, and TRAEs. The study is open for enrollment with the 
goal of enrolling 1095 patients by November 2023.

Conclusions
The treatment landscape of mUC is continuously evolving. 
Cisplatin-based chemotherapy remains the frontline treat-
ment for treating this disease, followed by PD-1 and 
PD-L1 ICIs. Systemic therapeutic options after these treat-
ments are very limited. Often, patients with mUC may be 
cisplatin-ineligible, further limiting available therapeutic 
options. Erdafitinib is US Food and Drug Administration 
approved for patients with FGFR2/3-activating mutations 
in a post-platinum setting, with or without ICI exposure.18 

However, the promising results of this agent are only 
applicable to a minority of patients.

EV has demonstrated clinical efficacy and safety in 
clinically challenging scenarios, such as liver metastasis 
and impaired renal function. In the heavily pretreated 
patient population, EV showed a response rate of 44%, 
with a 9% CR and a median OS of 11.7 months, which are 
unprecedented outcomes. EV was generally well tolerated, 
with the majority of AEs categorized as mild to moderate 
severity. In addition to AEs commonly associated with 
cytotoxic chemotherapy, 3 AEs of special interest include 
peripheral neuropathy, rash, and hyperglycemia reported 
irrespective of known baseline hyperglycemia.

With the integration of EV into the clinical management 
of mUC, it would be important to understand the mechanism 
of treatment resistance. Of note, very few patients enrolled 
in the early phase EV studies underwent a post-progression 
biopsy. These biopsies would help to understand whether 
loss of nectin-4 expression is a mechanism of resistance and 
whether treatment with EV enhances the infiltration of CD8+ 

T cells into the tumor microenvironments. Based on the 
available clinical data on IO-based trials in mUC, the EV 
pembrolizumab combination has reported the most impress-
ive clinical response rate so far. Biomarker researches 
embedded in the ongoing EV-based mUC trials, particularly 
trials in the neoadjuvant setting, would be crucial for devel-
oping predictive biomarkers and for designing future studies 
to improve the outcome of UC. With more treatment options 
available for UC in the near future, one size fits all 
approaches will no longer be applicable to treating this 
heterogenous cancer.
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