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ABSTRACT

PURPOSE Pembrolizumab is standard therapy for patients with metastatic urothelial
cancer (mUC) who progress after first-line platinum-based chemotherapy;
however, only approximately 21% of patients respond. Sacituzumab govitecan
(SG) is a trophoblast cell surface antigen-2–directed antibody-drug conjugate
with US Food and Drug Administration–accelerated approval to treat patients
with locally advanced or mUC who previously received platinum-based che-
motherapy and a checkpoint inhibitor (CPI). Here, we report the primary
analysis of TROPHY-U-01 cohort 3.

METHODS TROPHY-U-01 (ClinicalTrials.gov identifier: NCT03547973) is a multicohort,
open-label phase II study. Patients were CPI-näıve and had mUC progression
after platinum-based chemotherapy in the metastatic setting or ≤12 months in
the (neo)adjuvant setting. Patients received 10 mg/kg of SG once on days 1 and 8
and 200 mg of pembrolizumab once on day 1 of 21-day cycles. The primary end
point was objective response rate (ORR) per central review. Secondary end
points included clinical benefit rate (CBR), duration of response (DOR) and
progression-free survival (PFS) per central review, and safety.

RESULTS Cohort 3 included 41 patients (median age 67 years; 83% male; 78% visceral
metastases [29% liver]). With amedian follow-up of 14.8 months, the ORR was
41% (95%CI, 26.3 to 57.9; 20% complete response rate), CBRwas 46% (95%CI,
30.7 to 62.6), median DOR was 11.1 months (95% CI, 4.8 to not estimable [NE]),
and median PFS was 5.3 months (95% CI, 3.4 to 10.2). The median overall
survival was 12.7 months (range, 10.7-NE). Grade ≥3 treatment-related adverse
events occurred in 61% of patients; most common were neutropenia (37%),
leukopenia (20%), and diarrhea (20%).

CONCLUSION SG plus pembrolizumab demonstrated a high response rate with an overall
manageable toxicity profile in patients with mUC who progressed after
platinum-based chemotherapy. No new safety signalswere detected. These data
support further evaluation of SG plus CPI in mUC.

INTRODUCTION

Patients with metastatic urothelial cancer (mUC) have poor
prognosis with an estimated 5-year overall survival (OS) rate
of <5%.1 Recommendedfirst-line therapy is platinum-based
chemotherapy followed by avelumab switchmaintenance for
patients with a response or stable disease (SD), resulting in a
median OS of approximately 24 months from the start of
avelumab therapy.2-5 Patients with progression on first-line

platinum-based chemotherapy have poorer prognosis, are
not eligible for switch maintenance avelumab, and therefore
require effective second-line treatment.6

Three checkpoint inhibitors (CPIs) are US Food and Drug
Administration (FDA)–approved for postplatinum second-line
therapy, including the preferred option pembrolizumab, which
has been shown in a phase III randomized clinical trial
(Keynote-045) to extendmedian OS to 10.3months compared

ACCOMPANYING CONTENT

Appendix

Protocol

Accepted October 25, 2023

Published January 23, 2024

J Clin Oncol 42:1415-1425

© 2024 by American Society of

Clinical Oncology

View Online
Article

Creative Commons Attribution
Non-Commercial No Derivatives
4.0 License

ascopubs.org/journal/jco | Volume 42, Issue 12 | 1415

https://orcid.org/0000-0003-3965-3394
https://orcid.org/0000-0001-6165-5797
https://orcid.org/0000-0003-1076-0428
https://orcid.org/0000-0001-6271-0831
https://orcid.org/0000-0003-3935-9638
https://orcid.org/0000-0002-7933-2280
https://orcid.org/0000-0003-3938-2627
https://orcid.org/0000-0003-2777-8587
https://orcid.org/0000-0002-8338-1739
https://doi.org/10.1200/JCO.22.02835
https://www.clinicaltrials.gov/ct2/show/NCT03547973
https://ascopubs.org/doi/suppl/10.1200/JCO.22.02835
http://ascopubs.org/journal/jco


with 7.4 months with single-agent chemotherapy.3,6-9 Other
CPI options in this setting include the alternative preferred
regimens nivolumab and avelumab.3 In addition, patients with
confirmed activating FGFR2 or FGFR3 alterations who progress
after platinum-based chemotherapy can receive erdafitinib,
which has a confirmed response rate of 40% (3% complete
response [CR] rate).10-12 Despite these advances, less than one
fifth of patients with urothelial cancer are eligible for erdafi-
tinib treatment,11 and only 18%-21% of patients respond to
approved second-line CPIs13; thus, new treatment strategies
are urgently needed in this setting.

Two antibody-drug conjugates (ADCs) were recently added
to the mUC armamentarium for patients who have pro-
gressed after platinum-containing chemotherapy and a CPI:
enfortumab vedotin (EV) and sacituzumab govitecan
(SG).14,15 EV is a nectin-4–targeting ADC that demonstrated a
significant improvement inOS and progression-free survival
(PFS) compared with chemotherapy (OS, 12.9 v 9 months;
hazard ratio [HR], 0.7; 5.6 v 3.7 months; HR, 0.6; respec-
tively) in a phase III study in patients with locally advanced
or mUC who had previously received a CPI and platinum-
containing chemotherapy.16 EV is also FDA-approved for
cisplatin-ineligible patients in combination with pem-
brolizumab and as a monotherapy for cisplatin-ineligible
patients who previously received one or more lines of
therapy.14

SG is an ADC composed of a trophoblast cell surface antigen-
2 (Trop-2) antibody coupled to SN-38, the active metabolite
of the topoisomerase 1 inhibitor irinotecan, via a hydro-
lyzable linker, with a high drug-to-antibody ratio (7.6:1).17

Trop-2 is a transmembrane glycoprotein involved in various
cellular functions including proliferation, cell-to-cell ad-
hesion, and mobility. Its expression is elevated in several
epithelial cancers, including UC, and has been correlated
with bladder cancer severity.18 SG is FDA-approved for pa-
tients with metastatic triple-negative breast cancer who
received two or more prior chemotherapy regimens (one or
more in the metastatic setting) and for patients with me-
tastatic hormone receptor–positive, human epidermal
growth factor receptor 2 (HER2)–negative breast cancerwho
received endocrine therapy and two or more additional
systemic therapies in themetastatic setting. SG also received
accelerated FDA approval for patients with locally advanced
or mUC who have previously received platinum-containing
chemotherapy and a CPI on the basis of the results of the
pivotal TROPHY-U-01 cohort 1 study.15

TROPHY-U-01 is a multicohort phase II open-label study of
SG in patients with locally advanced unresectable or mUC.19

The registrational cohort 1 assessed SG monotherapy in
113 patients with progression after platinum-based che-
motherapy and CPI, demonstrating an objective response
rate (ORR) of 27% and a manageable toxicity profile.19 These
results led to FDA-accelerated approval in this patient
population and provided support for further assessment of
SG monotherapy and SG-based combinations in mUC.

Various preclinical and clinical studies have demonstrated
that Trop-2–directed cytotoxicity (likely via internalization
and the bystander effect) is themainmechanism of action of
SG.17,20-23 Historically, pembrolizumab has been successfully
combined with several other cytotoxic chemotherapies with

CONTEXT

Key Objective
Approximately 21% of patients with metastatic urothelial cancer (mUC) who progress on or after platinum-based che-
motherapy respond to second-line pembrolizumab monotherapy. The TROPHY-U-01 cohort 3 study evaluated sacituzumab
govitecan (SG), a trophoblast cell surface antigen-2–directed antibody-drug conjugate (ADC), in combination with pem-
brolizumab as a second-line treatment for patients with mUC who progressed after prior platinum-based chemotherapy.

Knowledge Generated
Of 41 patients who received SG plus pembrolizumab, central review confirmed an objective response rate (ORR) of 41%,
meeting the primary study end point and demonstrating higher ORR compared with historical pembrolizumabmonotherapy
data in this setting, with a promising survival signal. The combination was generally well tolerated with no new safety
signals observed. These data support further evaluation of this combination in mUC while biomarker evaluation is being
pursued.

Relevance (M.A. Carducci)
SG and pembrolizomab combination therapy for metastatic urothelial carcinoma is a novel regimen moving forward in a
number of clinical trials, along with other ADCs and immune checkpoint inhibitor combinations for urothelial cancer. This
study provides a summary of early clinical activity and the rationale for future study.*

*Relevance section written by JCO Associate Editor Michael A. Carducci, MD, FACP, FASCO.
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combination approvals by the FDA in non–small-cell lung
cancer, head and neck squamous cell cancer, esophageal
cancer, and cervical cancer indications.8 In addition, the
combination of irinotecan and a CPI has previously dem-
onstrated a synergistic antitumor effect in a syngeneic
mouse tumor model possibly due to irinotecan augmenting
CPI-mediated T-cell activation, via increased expression of
major histocompatibility complex class I and PD-L1 on tu-
mor cells and depletion of regulatory T cells, providing
further rationale for combining SG and CPI.24Moreover, both
pembrolizumab and SG monotherapy have demonstrated
antitumor efficacy with manageable, limited-overlapping
safety profiles in patients with platinum-relapsed/refrac-
tory mUC.7,19 As such, it was hypothesized that the combi-
nation of these two therapies would be a safe and effective
treatment strategy in this setting.7,19 To test this hypothesis,
we conducted a phase II study of SG plus pembrolizumab in
patients with advanced or mUC following progression after
platinum-based chemotherapy, TROPHY-U-01 cohort 3.
Here, we report the safety and efficacy outcomes from the
primary analysis of the phase II TROPHY-U-01 cohort 3
study.

METHODS

Study Design and Patient Population

TROPHY-U-01 (ClinicalTrials.gov identifier: NCT03547973) is
anopen-label phase II studyassessing the safety andantitumor
activity of SG (alone or in combinations) in patients with ad-
vanced or mUC across various lines of therapy. In cohort 3,
eligible patients (18 years or older) hadhistologically confirmed
locally advanced or mUC with progression after platinum-
containing chemotherapy in the advanced/metastatic setting
or progression within 12 months after platinum-based (neo)
adjuvant therapy and had not received prior CPI therapy. Eli-
gible patients had an Eastern Cooperative Oncology Group
performance status (ECOG PS) score of ≤1 and creatinine
clearance ≥30 mL/min as calculated by the Cockcroft-Gault
formula and could not have active autoimmune disease that
required systemic treatment within 2 years of enrollment or
have received immunosuppressive therapy within 3 years of
receiving study drug. There was no Trop-2 expression re-
quirement for enrollment.

Treatment (phase II)

The recommended phase II dose of SG in combination with
the standard pembrolizumab dose of 200 mg was deter-
mined to be 10 mg/kg by a 10-patient safety lead-in phase.
SG (10 mg/kg) was administered intravenously once on days
1 and 8, and pembrolizumab (200 mg) was administered
intravenously once on day 1 (after SG administration) of a 21-
day treatment cycle until progression, unacceptable toxicity,
or withdrawal of consent. Growth factors, blood product
transfusions, and other supportive/palliative care were
allowed as clinically indicated. Premedication with a 2-drug
antiemetic for nausea followedby a 3-drug antiemetic (5-HT3

inhibitor, an NK1-receptor antagonist, and dexamethasone
[10 mg oral or IV]) for persistent nausea and vomiting and
premedication for infusion-related reactions were recom-
mended. The scheduled infusions could be delayed for up to
3 weeks for treatment-related toxicities with a maximum
duration of 5 weeks between dosing.

Assessments

Efficacy assessments for all treated patients were performed
using computed tomography (CT) or magnetic resonance
imaging (MRI) scans obtained at baseline and every 6 weeks
up to cycle 12 and then every 9 weeks. Confirmatory CT/MRI
scans were obtained 4-6 weeks after first evidence of re-
sponse. Responses were evaluated by central review via
RECISTv1.1 criteria. Safety evaluations includedadverse event
(AE) assessments that were graded on the basis of investi-
gator assessment according to the National Cancer Institute
Common Terminology Criteria for Adverse Events v5.0.

End Points

The primary end point of this study was ORR (defined as a
best overall response of CR or partial response [PR]) per
central review using RECIST 1.1 criteria. Secondary end
points included duration of response (DOR; defined as the
time from first documented response, PR or CR, to pro-
gressive disease [PD] or death; patients who neither pro-
gressed nor died were censored on the date of their last
radiographic tumor assessment), clinical benefit rate (CBR;
defined as CR plus PR plus SD ≥6 months), and PFS (defined
as the time from first dose to objective tumor progression or
death, whichever came first; patients without progression or
deathwere censored at the time of last response assessment)
on the basis of central review and OS (defined as time from
first dose to death from any cause; patients not known to
have died were censored on the date they were last known to
be alive) and safety and tolerability of SG in combination
with pembrolizumab.

Study Oversight

TheProtocol (online only)was approved by institutional review
boards or independent ethics committees at participating in-
stitutions. This study was conducted in accordance with the
Declaration of Helsinki and the International Conference on
Harmonization Good Clinical Practice guidelines and other
applicable local regulatory requirements and laws. All patients
provided written informed consent.

Statistical Analysis

Target enrollment was 41 patients on the basis of a Simon
two-stage design for 90% power at one-sided a of .05 to
demonstrate a 21% improvement in ORR with a null hy-
pothesis of historical ORR ≤20%7 and an alternate hypothesis
of ORR ≥41%. If 13 or more responses were observed among
the total of 41 patients, the null hypothesis would be rejected.
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Efficacy assessments were performed on all treated pa-
tients, defined as all patients who received one or more
doses of SG. ORRs were assessed for prespecified sub-
groups. The Clopper-Pearson method was used to calculate
95% CI estimates for ORR. The Kaplan-Meier method was
used to analyze time to event end points with medians and
corresponding 95% CIs. Frequency and percentages were
used to characterize and present AEs. Median follow-up
was defined as the time from first dose to death or end of
study (whichever occurs first) for patients discontinued
from the study or the database cutoff date for ongoing
patients. The Kaplan-Meier method was used to analyze
follow-up using a reverse approach, where censoring is
treated as an event and deaths are censored. All statistical
analyses were performed using SAS (SAS Institute, version
9.2 or later, Cary, NC).

RESULTS

Study Participants

Between March 16, 2020, and August 13, 2021, 55 patients
were enrolled, and 41 patients were treated in cohort 3 (Fig 1)
with a median follow-up of 14.8 months (95% CI, 12.6 to
16.8) in all treated patients. The median age was 67 years
(range, 46-86), and most patients were male (83%), had
ECOG PS scores of 1 (61%), and had at least one adverse
Bellmunt risk factor (76%; Table 1). Visceral metastases
were present in 32 patients (78%) including 12 patients with
liver metastases (29%). All 41 patients received prior

platinum-based chemotherapy (71% cisplatin, 29% carbo-
platin) with a median of one prior anticancer regimen
(range, 1-2).

Seventeen patients (41%) received prior (neo)adjuvant
systemic therapy, with a median time since the end of last
systemic therapy to screening start date of 7.2 months
(range, 2.5-12.8; Table 1). Twenty-four patients (59%) re-
ceived prior systemic therapy in the metastatic setting, with
a median time since the end of last prior systemic therapy to
screening start date of 2.0months (range, 0.3-60.6; Table 1).
Most patients were primarily refractory to prior platinum-
based chemotherapy in the metastatic setting, with 19 of 24
patients (79%) having no response (SD or PD) as their best
response to prior platinum (Table 1).

Patients received amedian of eight cycles (range, 1-32) and 15
doses (range, 2-63)of SG,with amedian treatmentdurationof
5.1months (range,0-23). Themedian relative dose intensityof
SGwas92%(range, 57-102),with44%of patients requiring at
least one dose reduction for any reason. Patients received a
median of eight cycles (range, 1-31) of pembrolizumab, with a
median treatment duration of 4.9 months (range, 0-23). At
data cutoff, most patients (88%) had permanently dis-
continued treatment, primarily due to PD (66%; Fig 1).

Efficacy

The primary end point was met with an observed ORR per
central reviewof 41% (17 of 41 patients; 95%CI, 26.3 to 57.9),

Enrolled
Patients with mUC who are CPI
naïve and have progressed after
prior platinum-based therapies

(cohort 3, N = 55)

Received IV sacituzumab
govitecan 10mg/kg

(n = 41)

Efficacy and safety
analysis population

(n = 41)

Discontinued treatment
  Progressive disease
  Any adverse events
  Withdrawal of consent
  Death
  Treatment delay >3 weeks
  during first six cycles
  Treatment delay >5 weeks
  (any reason)
  Other

(n = 36)
(n = 27)
(n = 2)
(n = 2)
(n = 0)

(n = 0)

(n = 4)
(n = 1)

Screen failed
  Did not meet inclusion criteria
  Met exclusion criteria
  Withdrew consent
  Alternative therapy

(n = 14)
(n = 6)
(n = 5)
(n = 2)
(n = 1)

Patients continuing
treatment

(n = 5)

FIG 1. Flow diagram. CPI, checkpoint inhibitor; IV, intravenous; mUC, metastatic urothelial
cancer.
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with eight patients achieving a CR (20%) and nine patients
achieving a PR (22%) as best response in all treated patients
(Table 2).Nine patients (22%)had SD (twowithSD≥6months
at data cutoff), and 10 patients (24%) had PD as best re-
sponse (Table 2). The CBR was 46% (95% CI, 30.7 to 62.6).
ORRs were largely similar (with a few numerical differ-
ences) across prespecified subgroups, including patients
with visceral and liver metastases (41% and 50% ORRs,
respectively) at baseline and by the number of Bellmunt risk
factors (Appendix Fig A1). The ORRwas 58.8% (95%CI, 32.9
to 81.6) in patients who had progression within 12 months
from (neo)adjuvant therapy (n 5 17) and 29.2% (95% CI,
12.6 to 51.1) in patients who had progression after
platinum-based chemotherapy given as first-line therapy
in the metastatic setting (n 5 24).

For all patients, the median DOR was 11.1 months (95% CI,
4.8 to not estimable [NE]; n 5 17; Fig 2A), and the median
time to onset of response was 1.4 months (95% CI, 1.3 to 1.5;
11 patients responded by first assessment). Target lesions
were reduced in 72%of patients (28 of 39 evaluable patients)
with at least one postbaseline target lesionmeasurement per
central review (Fig 3A). For most responders and a pro-
portion of nonresponders, the best reduction in the size of
target lesions from baseline was durable per central review
(Fig 3B). The onset and DOR (CR or PR) by central review is
summarized in the swimmer plot, with five patients having
ongoing response at the time of data cutoff (Fig 3C). The
median PFS was 5.3 months (95% CI, 3.4 to 10.2; Fig 2B), and
the median OS was 12.7 months (95% CI, 10.7 to NE; Fig 2C).
As of July 26, 2022, 20 patients had died, primarily due to
disease progression (19 of 20).

Safety

All 41 patients experienced at least one treatment-emergent
AE and at least one treatment-related AE (TRAE). The most
common any-grade TRAEs that occurred in ≥15% of patients
included diarrhea (71%), nausea (56%), neutropenia (51%),
anemia (49%), asthenia (41%), alopecia (39%), fatigue (32%),
vomiting (29%), decreased appetite (29%), leukopenia
(27%), pruritus (24%), stomatitis (17%), andhypomagnesemia

TABLE 1. Patient Demographics and Baseline Characteristics

Characteristic
Cohort 3
(N 5 41)

Age, years, median (range) 67 (46-86)

≥65, No. (%) 26 (63)

Male, No. (%) 34 (83)

Race, No. (%)

White 22 (54)

Other 1 (2)

Not reported 18 (44)

ECOG PS score, No. (%)

0 16 (39)

1 25 (61)

Type of disease, No. (%)

Metastatic urothelial cancer 32 (78)

Locally advanced unresectable 9 (22)

Visceral metastases, No. (%) 32 (78)

Lung/pleura 22 (54)

Liver 12 (29)

Other 8 (20)

Time since initial diagnosis, months, median (range) 13.5 (2.3-98.1)

Prior anticancer regimens, No. (%)

1 32 (78)

2 9 (22)

Duration of last anticancer regimen, months, median
(range)

2.7 (0-13)

Prior platinum-based chemotherapy, No. (%)

Cisplatin 29 (71)

Carboplatin 12 (29)

Setting of last prior systemic therapy, No. (%)

(Neo)adjuvant 17 (41)

Metastatic 24 (59)

Time since the end of last prior systemic therapy, months,
median (range)

(Neo)adjuvant 7.2 (2.5-12.8)

Metastatic 2.0 (0.3-60.6)

Best response to prior systemic platinum therapy with
metastatic intent, No.

24

CR, No. (%) 1 (4)

PR, No. (%) 2 (8)

SD, No. (%) 13 (54)

PD, No. (%) 6 (25)

Not reported/NA, No. (%) 2 (8)

Bellmunt risk factors

0, No. (%) 10 (24)

1, No. (%) 20 (49)

2, No. (%) 11 (27)

3, No. 0

UGT1A1 status, No. 35

Wild type *1/*1, No. (%) 13 (37)

(continued in next column)

TABLE 1. Patient Demographics and Baseline Characteristics
(continued)

Characteristic
Cohort 3
(N 5 41)

Heterozygous *1/*28, No. (%) 15 (43)

Homozygous *28/*28, No. (%) 7 (20)

Missing, No. 6

Abbreviations: CR, complete response; ECOG PS, Eastern Cooperative
Oncology Group performance status; NA, not available; PD, progressive
disease; PR, partial response; SD, stable disease.
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(17%; Table 3). TRAEs led to SG interruptions in 46% of pa-
tients, SG dose reductions in 39% of patients, and SG dis-
continuations in 15% of patients.

Grade ≥3 TRAEs occurred in 61% of patients; most common
grade ≥3 TRAEs that occurred in ≥5% of patients included
neutropenia (37%), diarrhea (20%), leukopenia (20%),
anemia (17%), febrile neutropenia (10%; 0 of 4 received
prophylactic granulocyte colony-stimulating factor [G-CSF])
nausea (7%), fatigue (7%), asthenia (7%), decreased appetite
(5%), and pneumonitis (5%; Table 3). G-CSFwas used by nine
patients (22%) for prophylactic use and eight patients (20%)
for treatment of an AE. The most common pembrolizumab-
relatedAEs of any gradewerediarrhea (24%), asthenia (22%),
pruritus (20%), and fatigue (17%; Appendix Table A1, online
only). No patients received topical steroids, and five patients
(12%) received systemic steroids (oral [four] or IV [one])
because of pembrolizumab-related AEs including diarrhea
(three patients), pruritus (one patient), and pneumonitis (one
patient). Grade ≥3 serious TRAEs that occurred in more than
one patient included pneumonitis (n5 2), febrile neutropenia
(n5 3;UGT1A1 status: two patients homozygous *28|*28; one
missing), and diarrhea (n 5 4; UGT1A1 status: two patients
homozygous *28|*28; two patients homozygous *1|*1). No
treatment-related deaths occurred.

DISCUSSION

Despite the availability of CPIs for patients in the platinum-
relapsed/refractory second-line mUC setting, outcomes re-
main poor, with only a fifth of patients responding to CPIs
resulting in amedianOS of <11months for these patients.7,25 In
this study, SG in combination with pembrolizumab showed
encouraging antitumor efficacy with a 41% ORR and a CR of
20% in a platinum-relapsed/refractory patient population,
meeting the primary end point. With 1 year of follow-up,
responses lasted a median of 11.1 months, translating to a
median OS of 12.7 months in a primarily platinum-refractory
patient population; however, interpreting PFS and OS results
in single-arm trials should be pursued with caution. Clinical
benefit was observed across all prespecified subgroups, in-
cluding patients with liver metastases and one or more Bell-
munt risk factors, although patient numbers were small in
many subgroups,warranting further evaluation in larger trials.

Despite inherent differences in the trial design and
baseline patient and disease characteristics, these results
compare favorably with historical data in the post-
platinum setting, including KEYNOTE-045, CheckMate
275, and JAVELIN 100 Bladder Solid Tumor studies. In
KEYNOTE-045, pembrolizumab was associated with signif-
icantly longer OS compared with chemotherapy (10.3 v
7.4 months) and a higher ORR compared with chemotherapy
(21% v 11%; CR rates, 7% v 3%) in patients with disease
progression on or after platinum-based chemotherapy,
suggesting a likely additive efficacy effect with the combi-
nation of SG and pembrolizumab.7 Nivolumab demonstrated
an ORR of 19.6% in CheckMate 275 in the postplatinum
setting.26 Finally, in the JAVELIN 100 Bladder Solid Tumor
study, avelumabdemonstrated anORRof 17% inpatientswith
mUC who progressed after platinum-based chemotherapy.27

Notably, most patients in the TROPHY cohort 3 study had a
short duration of time between the end of prior platinum-
based chemotherapy in the metastatic setting and the be-
ginning of SG plus pembrolizumab (median of 2 months). A
duration of <3 months from the start of platinum-based
chemotherapy to the beginning of second-line CPI therapy
has been shown to be a negative prognostic factor associated
with poorer outcomes after second-line CPI therapy.28

Therefore, this patient population should be prioritized for
clinical trials. Moreover, the site of metastasis can be relevant
to the therapeutic decision making in platinum-refractory
mUC and the possible differences among clinical trials.29

With limited treatment options for patients with platinum-
relapsed/refractory mUC, the addition of two ADCs (EV and
SG) to the postplatinum and post-CPI setting and an FGFR
inhibitor (erdafitinib) to the postplatinum setting represent
a shift in the treatment paradigm away from single-agent
chemotherapy.14,15,30 In addition, two HER2-targeting ADCs
(disitamab vedotin and trastuzumab deruxtecan) are also
under clinical investigation in the postplatinum therapy
setting.30,31 In the TROPHY-U-01 cohort 1 study, SG

TABLE 2. Summary of Treatment Efficacy

Variable Cohort (N 5 41)

Best response, No. (%)

CR 8 (20)

PR 9 (22)

SD 9 (22)

SD ≥6 months 2 (5)

PD 10 (24)

Not evaluable 3 (7)

Not assesseda 2 (5)

ORR

Patients, No. 17

Patients, % (95% CI) 41 (26.3 to 57.9)

CBRb

Patients, No. 19

Patients, % (95% CI) 46 (30.7 to 62.6)

Time to onset of objective response, months

Median 1.4

Range 1.2-5.5

Median DOR, months

Median 11.1

95% CI 4.76 to NA

Abbreviations: CBR, clinical benefit rate; CR, complete response; DOR,
duration of response; NA, not available; ORR, objective response rate;
PD, progressive disease; PR, partial response; SD, stable disease.
aThese patients had no postbaseline radiologic tumor assessments.
bCBR defined as CR 1 PR 1 SD ≥6 months.
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monotherapy demonstrated a high ORR (27%) with a
median DOR of 7.2 months and amedian OS of 10.9months
in a heavily pretreated patient population.19 TROPiCS-04
(ClinicalTrials.gov identifier: NCT04527991), a confirmatory
phase III study of SG versus taxane or vinflunine in mUC, is
ongoing.19 In the phase III EV-301 study, EV was associated
with a significant improvement in OS compared with che-
motherapy (12.9 v 9.0; HR, 0.7) in patients with locally ad-
vanced or mUC who previously received platinum-containing
therapy and a CPI.16

In addition, EV plus pembrolizumab demonstrated a high
ORR (73%) with a median DOR of 25.6 months as a first-line
treatment in 45 cisplatin-ineligible patients in the EV-103
cohort A anda64.5%ORR in the cohortK leading to accelerated
approval by the FDA in this patient population.14,32,33 Confir-
matory phase III studies, EV-302 (ClinicalTrials.gov identifier:
NCT04223856) in this setting, EV-303 (ClinicalTrials.gov
identifier: NCT03924895), and EV-304 (ClinicalTrials.gov
identifier:NCT04700124) in theperioperative setting, aswell as
other studies assessing novel ADC and CPI combinations, are
ongoing (ClinicalTrials.gov identifier: NCT04879329). Al-
though the ORRs appear to be higher with the combination of
EV andpembrolizumab comparedwith the combinationSGand
pembrolizumab, it is important to note that the patients in the
EV-103 trial were treatment-näıve and thus a much different
patient population from the platinum-refractory/relapsed,
higher-risk population in TROPHY-U-01, cohort 3.32,33 Addi-
tional differences inpatient characteristics andstudydesignsas
well as possible selection and confounding factors cannot be

ruled out and thus a cross-trial comparison here is inherently
difficult to make.

In cohort 3, SG in combination with pembrolizumab had a
tolerable safety profile with no new safety signals detected
with the combination compared with SG or pembrolizumab
monotherapy. Themost commongrade≥3AEs associatedwith
treatment were neutropenia, leukopenia, and diarrhea, which
is consistent with SG monotherapy in mUC.19 The AEs were
predictable and relativelymanageable, resulting in a low study
drug discontinuation rate (15%). Education and proactive
management is recommended for neutropenia, diarrhea, and
other common AEs using established guidelines.

Limitations inherent to this study design include its single-
arm, nonrandomized, open-label design andmoderate sample
size that could lead to potential selection and confounding
biases. As such, PFS andOS should be interpretedwith caution.
In addition, because of the single-arm design, the individual
contributions of SG or pembrolizumab alone cannot be
ascertained.Moreover, a large proportion of patients (44%)
did not report race, and molecular biomarkers and patient-
reported outcomes were not analyzed.

AdditionalTROPHY-U-01 cohorts are beingassessed, including
SGmonotherapy post-CPI in platinum-ineligible patients with
mUC (cohort 2 is closed to accrual and data readouts are ex-
pected soon); SG plus cisplatin in patients with mUC who are
platinum-näıve followed by avelumab plus SG as maintenance
(cohort 4); SG maintenance after first-line cisplatin-based

FIG 3. (Continued). in 72% of patients (28 of 38) with at least one postbaseline target lesion mea-
surement. (B) Spider plot of tumor response by week. (C) Swimmer plot of response and duration.
aPatients who achieved a complete response without a 100% reduction relative to the assessment at
baseline had a lymph node as the target lesion. PD, progressive disease.

TABLE 3. TRAEs of Any Grade Reported by ≥15% of Patients or Grade ≥3 TRAEs Reported by ≥5% of Patients

Category Event All Grades, No. (%) Grade 3, No. (%) Grade 4, No. (%)

GI disorders Diarrhea 29 (71) 8 (20) 0

Nausea 23 (56) 3 (7) 0

Vomiting 12 (29) 0 0

Stomatitis 7 (17) 0 0

General disorders and administration site conditions Fatigue 13 (32) 3 (7) 0

Asthenia 17 (41) 3 (7) 0

Skin and subcutaneous tissue disorders Alopecia 16 (39) 0 0

Pruritus 10 (24) 0 0

Blood and lymphatic system disorders Anemia 20 (49) 7 (17) 0

Neutropenia 21 (51) 8 (20) 7 (17)

Febrile neutropenia 4 (10) 4 (10) 0

Leukopenia 11 (27) 4 (10) 4 (10)

Metabolism and nutrition disorders Decreased appetite 12 (29) 2 (5) 0

Hypomagnesemia 7 (17) 0 0

Respiratory, thoracic, and mediastinal disorders Pneumonitis 2 (5) 0 2 (5)

Abbreviation: TRAEs, treatment-related adverse events.
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chemotherapy (cohort 5); and continuous SG versus contin-
uousSGplus zimberelimab (anti–PD-1monoclonal antibody)34

versus carboplatin plus gemcitabine and avelumab mainte-
nance in first-line cisplatin-ineligible mUC (cohort 6).
TROPiCS-04, the phase III confirmatory study of SG mono-
therapy in mUC that has progressed after platinum-based
chemotherapy and CPI, is ongoing, as noted above.

In conclusion, SG in combination with pembrolizumab in the
phase II TROPHY-U-01 cohort 3 study demonstrated en-
couraging antitumor activitywith amanageable toxicity profile
in platinum-refractory/relapsed CPI-näıve patients with mUC
who progressed on/after platinum-based chemotherapy and
support further evaluation of SG in combination with pem-
brolizumab in mUC.
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APPENDIX 1. LIST OF TROPHY-U-01 COHORT 3
INVESTIGATORS
The United States: Petros Grivas, Chandler H. Park, Manojkumar Bupathi, Daniel P.
Petrylak, Neeraj Agarwal, Sumati Gupta, Chethan Ramamurthy, Nancy B. Davis,

Alejandro Recio-Boiles, Cora N. Sternberg, and Scott T. Tagawa. France: Damien
Pouessel, Philippe Barthelemy, Aude Fléchon, and Yohann Loriot.

APPENDIX 2

TABLE A1. Pembrolizumab-Related Adverse Events of Any Grade Reported by ≥15% of Patients or Grade ≥3 Pembrolizumab-Related Adverse
Events Reported by ≥5% of Patients

Category Event All Grades, No. (%) Grade ≥3, No. (%)

GI disorders Diarrhea 10 (24) 2 (5)

Nausea 6 (15) 2 (5)

General disorders and administration
site conditions

Fatigue 7 (17) 2 (5)

Asthenia 9 (22) 1 (2)

Skin and subcutaneous tissue
disorders

Pruritus 8 (20) 0

Respiratory, thoracic, and
mediastinal disorders

Pneumonitis 2 (5) 2 (5)

Subgroup n/N % (95% CI)

Overall 
Age group, years 
  <50
���50 to <65 
���65
Race 
  White
  Other 
  Not reported
Ethnicity
  Hispanic or Latino
  Not Hispanic or Latino
  Not reported
  Missing
ECOG PS score
  0: Normal activity
  1: Symptoms but ambulatory
UGT1A1 status
  Homozygous *1|*1
  Heterozygous *1|*28 
  Homozygous *28|*28
  Missing 
No. of prior anticancer therapies
���2 therapiesa

No. of prior chemotherapies 
���2 therapiesa

Baseline visceral metastasis involvement
  Yes 
  No 
Baseline visceral metastasis involvement of liver 
  Yes 
  No 
Bellmunt risk factor groups 
  0 
  1 
  2

17/41

0/1
5/14
12/26

10/22
1/1
6/18

2/2
10/22
5/16
0/1

7/16
10/25

3/13
9/15
3/7
2/6

17/41

17/41

13/32
4/9

6/12
11/29

4/10
9/20
4/11

41 (26-58)

0 (0-98)
36 (13-65)
46 (27-67)

45 (24-68)
100 (3-100)
33 (13-59)

100 (16-100)
45 (24-68)
31 (11-59)
0 (0-98)

44 (20-70)
40 (21-61)

23 (5-54)
60 (32-84)
43 (10-82)
33 (4-78)

41 (26-58)

41 (26-58)

41 (24-59)
44 (14-79)

50 (21-79)
38 (21-58)

40 (12-74)
45 (23-69)
36 (11-69)

ORR (95% CI)

0 20 40 60 80 100

FIG A1. ORR in key prespecified subgroups per central review: forest plot showing ORR in different subgroups. Horizontal line represents CI.
aAll patients had two or fewer therapies and two or fewer chemotherapies. ECOGPS, Eastern Cooperative Oncology Group performance status;
NA, not available; ORR, objective response rate.
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