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ORIGINAL ARTICLE
Atezolizumab monotherapy for metastatic urothelial carcinoma: final
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Background: The IMvigor210 trial demonstrated clinical benefit and manageable toxicity with atezolizumab
monotherapy [anti-programmed death-ligand 1 (PD-L1)] in patients with metastatic urothelial carcinoma (UC) in
primary analyses. Final efficacy and safety results after long-term follow-up are reported.
Patients and methods: This phase II single-arm trial of atezolizumab monotherapy in patients with advanced UC
included two cohorts: untreated patients ineligible for cisplatin-based chemotherapy (cohort 1; n ¼ 119) and those
previously treated with platinum-based chemotherapy (cohort 2; n ¼ 310). Atezolizumab was administered i.v.
(1200 mg every 21 days) until progression or unacceptable toxicity. Primary endpoints were independent review
facility-assessed confirmed objective response rate (ORR) per RECIST 1.1 in cohort 1 and independent review
facility-assessed ORR per RECIST 1.1 and investigator-assessed modified (m)RECIST in cohort 2. Overall survival (OS),
efficacy by PD-L1 status, and safety were also assessed.
Results: At data cut-off (1 June 2023), the median survival follow-up was 96.4 months (range, 0.2-103.4 months) in
cohort 1 and 46.2 months [0.2 (censored)-54.9 months] in cohort 2. In cohort 1, the ORR [95% confidence interval
(CI)] was 23.5% (16.2% to 32.2%) in all patients and 28.1% (13.8% to 46.8%) in the PD-L1 tumor-infiltrating immune
cell (IC)2/3 subgroup. Median OS (95% CI) was 16.3 months (10.4-24.5 months) overall and 12.3 months (6.0-49.8
months) in the PD-L1 IC2/3 subgroup. In cohort 2, the ORR (95% CI) was 16.5% (12.5% to 21.1%) per RECIST 1.1
and 19.7% (95% CI 15.4% to 24.6%) per mRECIST in all patients and 27.0% (18.6% to 36.8%) and 28.0% (19.5% to
37.9%), respectively, in the PD-L1 IC2/3 subgroup. Median OS (95% CI) was 7.9 months (6.7-9.3 months) in all
patients and 11.9 months (9.0-22.8 months) in the IC2/3 subgroup. Treatment-related grade 3/4 adverse events
occurred in 21.8% (cohort 1) and 18.7% (cohort 2); one treatment-related death occurred in cohort 1.
Conclusions: With long-term follow-up, atezolizumab monotherapy demonstrated clinically meaningful efficacy with
durable responses in a subset of patients with metastatic UC; there were no new safety signals.
Key words: metastatic urothelial carcinoma, checkpoint inhibitor, long-term survival, PD-L1-high, cisplatin-ineligible,
platinum-refractory
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INTRODUCTION

Historically, platinum-based chemotherapy was the main-
stay treatment of urothelial carcinoma (UC), predominantly
bladder cancer, which is estimated to cause >220 000
deaths globally.1 Cisplatin- and carboplatin-containing regi-
mens remain an important cornerstone of treatment,
including for metastatic UC (mUC).2,3 The introduction of
anti-programmed death-ligand 1 (PD-L1)/programmed cell
https://doi.org/10.1016/j.esmoop.2024.103972 1
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death protein 1 (PD-1) immune checkpoint inhibitors (CPIs),
however, provided new monotherapy treatment options for
patients with advanced UC who would otherwise have been
ineligible for cisplatin or any platinum-based chemotherapy
and resulted in improved duration of response (DOR) and
quality of life for many patients.2,3

For eligible patients, CPI monotherapy is an approved
treatment option for bacillus CalmetteeGuerin (BCG)-un-
responsive non-muscle-invasive bladder cancer, as adjuvant
therapy in high-risk muscle-invasive UC after radical surgery,
and for metastatic disease in the first-line (1L) (up front in
platinum-ineligible patients or as switch maintenance in
patients without progression on induction chemotherapy)
and second-line and beyond (2Lþ) settings.4-6 Combination
therapy approaches of CPI plus enfortumab vedotin, an
antibodyedrug conjugate, or CPI plus cisplatin/gemcitabine
chemotherapy have recently emerged as new 1L treatment
options for patients with advanced UC.7-9 The PD-L1-
directed antibody atezolizumab demonstrated safety and
clinical activity in the previously treated mUC cohort from a
first-in-human phase I trial,10,11 which led to its evaluation
in the pivotal phase II IMvigor210 trial.

IMvigor210 was a single-arm trial of atezolizumab mon-
otherapy for patients with mUC. The trial included two
cohorts: patients ineligible for standard 1L cisplatin-based
chemotherapy and those who were previously treated
with platinum-based chemotherapy.12,13 IMvigor210 cohort
1 demonstrated a higher objective response rate (ORR) per
Response Evaluation Criteria in Solid Tumors v1.1 (RECIST
1.1) in the PD-L1-high subgroup [tumor-infiltrating immune
cells (IC)2/3] relative to a 10% benchmark (22%; non-
significant P ¼ 0.07) and in the IC1/2/3 and all-comer
populations (19% each; not tested).12,14 IMvigor210
cohort 2 met its co-primary ORR endpoints, demonstrating
higher ORRs relative to the 10% benchmark in both PD-L1-
expressing subgroups and all patients [ORRs of 17% (PD-L1
IC2/3), 18% (IC1/2/3), and 15% (all patients)].13 Following
the primary analyses, additional responses were seen over
time in both cohorts as the data matured.15 Here, we report
the final efficacy and safety data from cohorts 1 and 2 of
the IMvigor210 trial of atezolizumab in patients with mUC.

METHODS

Study design and patients

The global, single-arm, phase II IMvigor210 study
(ClinicalTrials.gov ID: cohort 1, NCT02951767; cohort 2,
NCT02108652) was conducted to evaluate the efficacy and
safety of atezolizumab in patients with inoperable locally
advanced or metastatic UC.12,13 The study was conducted in
accordance with the Declaration of Helsinki and Interna-
tional Conference of Harmonization Good Clinical Practice
guidelines. The protocol12 was approved by each study site’s
institutional review board or independent ethics commit-
tee. All patients provided written informed consent before
study entry.

The study design and patient eligibility criteria have been
previously described.12,13 Briefly, eligible patients had UC of
2 https://doi.org/10.1016/j.esmoop.2024.103972
renal pelvis, ureters, bladder, or urethra; measurable dis-
ease per RECIST 1.1; and a tumor tissue sample for PD-L1
testing. Patients in cohort 1 had no previous treatment of
mUC, although neoadjuvant or adjuvant platinum-based
chemotherapy was allowed for patients with recurrence
after 12 months of completing this treatment. Patients had
to be ineligible for cisplatin-based chemotherapy based on
one or more of the following criteria: glomerular filtration
rate >30 to <60 ml/min, grade �2 hearing loss or pe-
ripheral neuropathy, or Eastern Cooperative Oncology
Group performance status 2. Patients in cohort 2 had to
have received prior platinum-based chemotherapy for
inoperable locally advanced or metastatic UC or its recur-
rence, with progression during or after this treatment. Pa-
tients who received prior platinum-containing neoadjuvant
or adjuvant chemotherapy and progressed within 12
months of such treatment were considered to be treated in
the 2L setting.
Treatment and assessments

In both cohorts, atezolizumab was given i.v. (1200 mg every
21 days) until investigator-assessed radiographic progres-
sion (cohort 1), loss of clinical benefit by the investigator
(cohort 2), or unacceptable toxicity. Dose reductions were
not permitted. Patients underwent tumor assessments at
baseline, every 9 weeks for the first 12 months, and every
12 weeks thereafter. Tumor samples were prospectively
assessed for PD-L1 expression at a central site (HistoGeneX,
Brussels, Belgium) using the VENTANA SP142 immunohis-
tochemistry assay. The PD-L1 status on tumor-infiltrating IC
was defined as follows: IC2/3, PD-L1-stained immune cells
covering �5% of the tumor area; IC1, �1% but <5%; IC0,
<1%.16
Study endpoints

In cohort 1, the primary endpoint was confirmed ORR per
RECIST 1.1 [centrally reviewed by an independent review
facility (IRF)]. In cohort 2, the co-primary endpoints were
confirmed ORR per IRF-assessed RECIST 1.1 and per
investigator-assessed modified (m)RECIST.13 Key secondary
endpoints included RECIST 1.1 ORR per investigator, DOR
per IRF and per investigator, progression-free survival (PFS)
per IRF and per investigator, overall survival (OS), and safety
assessed per National Cancer Institute Common Terminol-
ogy Criteria for Adverse Events, version 4.0. Exploratory
analyses of DOR, PFS, and OS by PD-L1 status were carried
out without statistical testing. IRF-assessed time to onset of
RECIST 1.1 response (TTOR) was evaluated in a post hoc
analysis.
Statistical analysis

Details on sample size and statistical testing associated with
the primary endpoints have been previously reported.12,13

This exploratory analysis was carried out to evaluate the
long-term consistency of efficacy and safety data with that
of the earlier data, including the primary analyses.
Volume 9 - Issue 12 - 2024
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ORR and corresponding 95% confidence intervals (CIs)
were calculated using the ClopperePearson method. DOR
[time from first response to disease progression (per IRF or
investigator) or death due to any cause], PFS (time from first
dose of atezolizumab to disease progression per IRF or
investigator or death due to any cause), and OS (time from
first dose of atezolizumab to death from any cause on study)
were estimated by the KaplaneMeier method. The 95% CIs
for median durations were computed using the
BrookmeyereCrowley method, and those for OS estimated
at 4 and 5 years using the Greenwood formula. TTOR was
defined as the time from the date of the first dose of atezo-
lizumab to the date of the first occurrence of a documented
partial response (PR) or complete response (CR), whichever
occurred first, per IRF and was analyzed in the same way as
PFS. For DOR and PFS analyses, patients who had not had
cancer progression or died at the time of analysis were
censored at the last tumor assessment date. For PFS, patients
with no post-baseline tumor assessment were censored at
the timeof first dose plus 1 day. For OS analyses, patients who
were alive at the time of analysis were censored at the last
study assessment date for on-study patients, or at the last
date known to be alive for patients in follow-up.
RESULTS

Patients and treatment

In cohort 1, 167 patients were screened and 123 were
enrolled from 9 June 2014 to 30 March 2015 (Figure 1). The
last patient’s last visit was 28 February 2023. In cohort 2,
Screened (n = 167)

Enrolled (n = 123)

Ineligible (n = 44)

Evaluated in safety 
and efficacy 

analyses (n = 119)

Discontinued treatment (n = 119)
Progressive disease (n = 81)
Adverse event (n = 16)
Withdraw by patient (n = 16)
Physician decision (n = 4)
Other (n = 2)

Treated (n = 119)a

Cohort 1

Not treated (n = 4)

Figure 1. Patient flow diagram. Patients enrolled and treated in IMvigor210 are sh
aBased on the 1 June 2023 data cut. Two patients initially assigned to cohort 1 and o
result of reassessment of eligibility criteria.
bAt the time of study termination, 13 patients in cohort 2 who were still receiving atez
or via a commercially available source.
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494 patients were screened and 315 were enrolled from 13
May 2014 to 19 November 2014 (Figure 1). The last pa-
tient’s last visit was 25 February 2019. Baseline character-
istics were previously reported.12,13 Briefly, in cohorts 1
(treated, n ¼ 119) and 2 (n ¼ 310), respectively, 80.7% and
77.7% of patients were male, 26.9% and 32.3% had PD-L1
IC2/3 status, and 71.4% and 75.8% had bladder (or ure-
thra) cancer as their primary tumor site. In cohort 1, 69.7%
were ineligible for cisplatin due to renal impairment, and in
cohort 2, 81.0% had one or more prior systemic regimens in
the inoperable/metastatic setting.

The median treatment duration was 3.4 months (range,
0-59.4 months) in cohort 1, with 21.0% of patients receiving
atezolizumab for >1 year. Patients received a median of 6
doses (range, 1-83 doses), with 32.8% having received �10
doses. The median treatment duration was 2.8 months
(range, 0-52.9 months) in cohort 2, with 20.0% of patients
receiving atezolizumab for >1 year. Patients received a
median of 5 doses (range, 1-76 doses), with 31.6% having
received �10 doses. At the time of data cut-off (1 June
2023), the median survival follow-up duration was 96.4
months (range, 0.2-103.4 months) in cohort 1 and 46.2
months [range, 0.2 (censored)-54.9 months] in cohort 2.
Efficacy in cohort 1

In objective response-evaluable patients in cohort 1, IRF-
assessed RECIST 1.1 ORR was 23.5% (95% CI 16.2% to
32.2%) in all patients, with 10.1% achieving a best overall
response of CR. ORR was 20.5% (95% CI 9.3% to 36.5%),
22.9% (95% CI 12.0% to 37.3%), and 28.1% (95% CI 13.8% to
Screened (n = 494)

Enrolled (n = 315)

Ineligible (n = 179)

Evaluated in safety 
and efficacy 

analyses (n = 310)

Discontinued treatment (n = 310)b

Progressive disease (n = 249)
Adverse event (n = 21)
Withdraw by patient (n = 16)
Study terminated by sponsor (n = 13)
Physician decision (n = 7)
Non-compliance (n = 2)
Other (n = 2)

Treated (n = 310)a

Cohort 2

Not treated (n = 5)

own for both cohorts 1 and 2.
ne patient initially assigned to cohort 2 were reassigned to the other cohort as a

olizumab continued treatment in an alternative clinical rollover study (BO39633)
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Table 1. Efficacy analyses

Cohort 1 Cohort 2

IC0 IC1 IC2/3 All patients IC0 IC1 IC2/3 All patients

Primary efficacy endpoint
ORR [central review (IRF)], na n ¼ 39 n ¼ 48 n ¼ 32 n ¼ 119 n ¼ 103 n ¼ 107 n ¼ 100 n ¼ 310
Responders, n (%) 8 (20.5) 11 (22.9) 9 (28.1) 28 (23.5) 9 (8.7) 15 (14.0) 27 (27.0) 51 (16.5)
95% CI (9.3-36.5) (12.0-37.3) (13.8-46.8) (16.2-32.2) (4.1-15.9) (8.1-22.1) (18.6-36.8) (12.5-21.1)

Secondary efficacy endpoints
ORR (per investigator), na n ¼ 39 n ¼ 48 n ¼ 32 n ¼ 119 n ¼ 103 n ¼ 107 n ¼ 100 n ¼ 310
Responders, n (%) 11 (28.2) 11 (22.9) 10 (31.3) 32 (26.9) 12 (11.7) 15 (14.0) 25 (25.0) 52 (16.8)
95% CI (15.0-44.9) (12.0-37.3) (16.1-50.0) (19.2-35.8) (6.2-19.5) (8.1-22.1) (16.9-34.7) (12.8-21.4)

DOR (central review), na n ¼ 8 n ¼ 11 n ¼ 9 n ¼ 28 n ¼ 9 n ¼ 15 n ¼ 27 n ¼ 51
Events, n (%) 6 (75.0) 6 (54.5) 4 (44.4) 16 (57.1) 6 (66.7) 9 (60.0) 15 (55.6) 30 (58.8)
Median (95% CI), months 40.8 (12.8-53.5) 66.3 (30.4-NE) 93.8 (11.1-NE) 59.1 (37.5-93.8) 18.6 (8.3-NE) 24.8 (8.1-30.5) 29.7 (13.8-NE) 24.8 (13.8-30.4)

DOR (per investigator), na n ¼ 11 n ¼ 11 n ¼ 10 n ¼ 32 n ¼ 12 n ¼ 15 n ¼ 25 n ¼ 52
Events (%) 9 (81.8) 6 (54.5) 5 (50.0) 20 (62.5) 11 (91.7) 8 (53.3) 9 (36.0) 28 (53.8)
Median (95% CI), months 16.8 (10.7-84.8) 53.2 (34.5-NE) 76.0 (18.4-NE) 53.2 (18.4-84.8) 13.0 (8.3-17.1) 20.5 (10.7-NE) NE (16.6-NE) 27.7 (13.1-NE)

PFS (central review), nb n ¼ 39 n ¼ 48 n ¼ 32 n ¼ 119 n ¼ 103 n ¼ 107 n ¼ 100 n ¼ 310
Events (%) 36 (92.3) 41 (85.4) 26 (81.3) 103 (86.6) 97 (94.2) 97 (90.7) 80 (80.0) 274 (88.4)
Median (95% CI), months 3.4 (2.1-6.1) 2.1 (2.1-5.4) 4.1 (2.1-12.3) 4.0 (2.1-4.3) 2.1 (2.0-2.4) 2.1 (2.0-2.1) 2.1 (2.1-4.2) 2.1 (2.1-2.1)

PFS (per investigator), n n ¼ 39 n ¼ 48 n ¼ 32 n ¼ 119 n ¼ 103 n ¼ 107 n ¼ 100 n ¼ 310
Events (%) 35 (89.7) 41 (85.4) 25 (78.1) 101 (84.9) 98 (95.1) 98 (91.6) 82 (82.0) 278 (89.7)
Median (95% CI), months 4.1 (2.0-6.2) 4.1 (2.1-8.7) 4.2 (2.1-15.1) 4.2 (2.3-5.8) 2.1 (2.0-2.5) 2.0 (2.0-2.1) 2.3 (2.1-4.2) 2.1 (2.1-2.1)

OS, n n ¼ 39 n ¼ 48 n ¼ 32 n ¼ 119 n ¼ 103 n ¼ 107 n ¼ 100 n ¼ 310
Events (%) 33 (84.6) 38 (79.2) 25 (78.1) 96 (80.7) 91 (88.3) 95 (88.8) 67 (67.0) 253 (81.6)
Median (95% CI), months 20.2 (6.7-28.7) 16.3 (9.2-33.6) 12.3 (6.0-49.8) 16.3 (10.4-24.5) 6.5 (4.4-8.3) 6.7 (5.4-9.2) 11.9 (9.0-22.8) 7.9 (6.7-9.3)
1-year OS rate (95% CI), % 62.2 (46.6-77.8) 58.5 (44.2-72.8) 52.4 (34.9-69.9) 58.1 (49.1-67.2) 30.0 (20.9-39.1) 31.3 (22.5-40.2) 49.9 (40.0-59.9) 36.9 (31.5-42.4)
4-year OS rate (95% CI), % 21.6 (8.4-34.9) 30.8 (17.1-44.5) 36.0 (19.1-52.9) 29.0 (20.5-37.5) 7.3 (2.1-12.4) 9.4 (3.6-15.2) 30.3 (20.6-40.0) 15.3 (11.1-19.6)
5-year OS rate (95% CI), % 15.8 (3.8-27.7) 22.6 (9.7-35.4) 27.0 (10.3-43.7) 21.6 (13.7-29.5) d d d d

Data cut-off is 1 June 2023, unless otherwise stated.
CI, confidence interval; DOR, duration of response; IC, tumor-infiltrating immune cells; IRF, independent review facility; NE, not evaluable; ORR, objective response rate; OS, overall survival; PFS, progression-free survival.
aData cut-off for cohort 2 ORR and DOR data is 12 July 2017.
bData cut-off for cohort 2 PFS data is 4 July 2016. ORR and DOR were evaluated per Response Evaluation Criteria in Solid Tumors 1.1.
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46.8%) in the IC0, IC1, and IC2/3 subgroups, respectively
(Table 1). Corresponding CR rates were 7.7%, 8.3%, and
15.6%.

Median TTOR per IRF was 2.1 months (95% CI 2.1-3.9
months) in all responding patients and 2.1 months (95% CI
2.0-4.0 months), 2.5 months (95% CI 2.0-4.1 months), and
2.1 months (95% CI 2.0-2.2 months) in the IC0, IC1, and IC2/
3 subgroups, respectively. IRF median DOR was 59.1 months
(95% CI 37.5-93.8 months) in all patients, 40.8 months (95%
CI 12.8-53.5 months) in the IC0 subgroup, 66.3 months
[95% CI 30.4 months-not evaluable (NE)] in the IC1 sub-
group, and 93.8 months (95% CI 11.1 months-NE) in the
IC2/3 subgroup (Table 1).

Overall, 96 of the 119 patients (80.7%) had died at the
final analysis. Median OS was 16.3 months (95% CI 10.4-
24.5 months) in all patients, 20.2 months (95% CI 6.7-28.7
months) in the IC0 subgroup, 16.3 months (95% CI 9.2-33.6
months) in the IC1 subgroup, and 12.3 months (95% CI 6.0-
49.8 months) in the IC2/3 subgroup (Table 1). The 5-year OS
rate was 21.6% (95% CI 13.7% to 29.5%) in all patients,
15.8% (95% CI 3.8% to 27.7%) in the IC0 subgroup, 22.6%
(95% CI 9.7% to 35.4%) in the IC1 subgroup, and 27.0%
(10.3% to 43.7%) in the IC2/3 subgroup. KaplaneMeier
curves for OS, including results by PD-L1 status, are
shown in Figure 2A and B. Additional efficacy results,
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Figure 2. Overall survival. KaplaneMeier analysis of overall survival in cohort 1 (A) in
PD-L1 status. IC status refers to the percentage of tumor area covered by PD-L1-expre
per VENTANA SP142 assay).
IC, tumor-infiltrating immune cell; OS, overall survival; PD-L1, programmed death-lig
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including PFS, as well as ORR and DOR assessed by the
treating investigator by PD-L1 status are shown in Table 1.

Efficacy in cohort 2

In evaluable patients in cohort 2, the IRF-assessed RECIST
1.1 ORR was 16.5% (95% CI 12.5% to 21.1%) in all patients,
with a 7.1% CR rate. The ORRs in the IC0, IC1, and IC2/3
subgroups were 8.7% (95% CI 4.1% to 15.9%), 14.0% (95%
CI 8.1% to 22.1%), and 27.0% (95% CI 18.6% to 36.8%),
respectively, with CR rates of 1.9%, 5.6%, and 14.0%. When
evaluated by mRECIST 1.1, the ORR was 19.7% (95% CI
15.4% to 24.6%) in all patients and 28.0% (95% CI 19.5% to
37.9%) in the IC2/3 subgroup.

The median TTOR in all patients was previously reported
as 2.1 months (95% CI 2.0-2.2 months).13 The median DOR
per IRF-assessed RECIST 1.1 was 24.8 months (95% CI 13.8-
30.4 months) in the all-comer population and 29.7 months
(95% CI 13.8 months-NE) in the IC2/3 subgroup.

At the time of final analysis, 253 of 310 patients (81.6%)
had died. Median OS was 7.9 months (95% CI 6.7-9.3
months) in all patients, 6.5 months (95% CI 4.4-8.3 months)
in the IC0 subgroup, 6.7 months (95% CI 22.5-39.1 months)
in the IC1 subgroup, and 11.9 months (95% CI 9.0-22.8
months) in the IC2/3 subgroup (Table 1). The 4-year OS rate
was 15.3% (95% CI 11.1% to 19.6%) in all patients, 7.3%
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Table 3. Adverse events of special interest

n (%) Cohort 1
(n [ 119)

Cohort 2
(n [ 310)

Any AESI 49 (41.2) 104 (33.5)
Grade 3/4 13 (10.9) 23 (7.4)
Serious AESI 7 (5.9) 16 (5.2)

ESMO Open J. E. Rosenberg et al.
(95% CI 2.1% to 12.4%) in the IC0 subgroup, 9.4% (95% CI
3.6% to 15.2%) in the IC1 subgroup, and 30.3% (95% CI
20.6% to 40.0%) in the IC2/3 subgroup. KaplaneMeier
curves for OS, including results by PD-L1 status, are
shown in Figure 2C and D. Additional efficacy results are
shown in Table 1.
AESI leading to atezolizumab withdrawal 2 (1.7) 4 (1.3)
AESI leading to dose interruption 9 (7.6) 24 (7.7)
AESI requiring systemic corticosteroida 13 (10.9) 25 (8.1)
AESI medical concept
Immune-mediated rash 30 (25.2) 67 (21.6)
Immune-mediated hepatitis
Diagnosis and laboratory abnormalities 17 (14.3) 31 (10.0)
Laboratory abnormalities 16 (13.4) 31 (10.0)
Diagnosis 3 (2.5) 4 (1.3)

Immune-mediated hypothyroidism 11 (9.2) 13 (4.2)
Infusion-related reactionsb 5 (4.2) 3 (1.0)
Immune-mediated colitis 4 (3.4) 4 (1.3)
Immune-mediated pneumonitis 3 (2.5) 11 (3.5)
Immune-mediated hyperthyroidism 2 (1.7) 3 (1.0)
Immune-mediated myositis þ rhabdomyolysis 2 (1.7) 2 (0.6)
Immune-mediated rhabdomyolysis 2 (1.7) 0
Immune-mediated diabetes 1 (0.8) 0
Immune-mediated nephritis 1 (0.8) 0
Immune-mediated adrenal insufficiency 0 2 (0.6)
Immune-mediated myositis 0 2 (0.6)
Immune-mediated pericardial disorders 0 1 (0.3)
Immune-mediated severe cutaneous reaction 0 1 (0.3)

The medical concepts for identified risks associated with atezolizumab are included.
No deaths occurred in either cohort. AESIs specified as potential risks associated
with atezolizumab included immune-mediated ocular inflammatory toxicity [n ¼ 1
(0.8%)] in cohort 1 and immune-mediated vasculitis [n ¼ 1 (0.3%)] in cohort 2.
AESI, adverse event of special interest.
aWithin 30 days of AESI onset.
bAEs that occurred during or within 1 day after study treatment administration.
Safety

A summary of safety is reported in Table 2. Treatment-
related adverse events (AEs) occurred at frequencies of
74.8% and 71.3% in cohorts 1 and 2, respectively.
Treatment-related grade 3/4 AEs occurred in 21.8% of pa-
tients in cohort 1 and 18.7% in cohort 2. The most common
treatment-related AE (Supplementary Tables S1 and S2,
available at https://doi.org/10.1016/j.esmoop.2024.
103972) was fatigue, occurring in 33.6% and 31.0% of pa-
tients, respectively, in cohorts 1 and 2. Pruritus (in 13.4%
and 13.2%), diarrhea (in 12.6% and 8.7%), decreased
appetite (in 10.1% and 11.0%), and nausea (in 6.7% and
13.9%) were also among the most commonly reported
treatment-related events in cohorts 1 and 2, respectively.
One treatment-related death (sepsis) occurred in cohort 1
in a patient who had an unidentified source of infection.
Overall AEs of any cause leading to discontinuation of ate-
zolizumab occurred in 13.4% of patients from cohort 1 and
6.8% in cohort 2.

Immune-mediated AEs of special interest (AESIs) are re-
ported in Table 3. AESIs of any grade occurred in 41.2% and
33.5% of patients in cohorts 1 and 2, respectively. The most
common AESI was immune-mediated rash, occurring in
25.2% and 21.6% of patients; 10.9% of patients in cohort 1
and 7.4% of patients in cohort 2 had a grade 3/4 AESI.

DISCUSSION

With a median follow-up of 96.4 months in cohort 1 and
46.2 months in cohort 2, the final analysis of IMvigor210
provides one of the longest datasets for atezolizumab and
the longest follow-up of 1L CPI monotherapy for mUC. In
both cohorts, clinically meaningful efficacy was observed,
including durability of response and notable 4- and 5-year
OS rates in a small proportion of patients. Atezolizumab
Table 2. Safety summary

Patients with AEs, n (%)a Cohort 1
(n [ 119)

Cohort 2
(n [ 310)

Any AE 115 (96.6) 304 (98.1)
Treatment-related AE 89 (74.8) 221 (71.3)

Grade 3/4 AE 64 (53.8) 193 (62.3)
Grade 3/4 treatment-related AE 26 (21.8) 58 (18.7)

Grade 5 AE 5 (4.2) 3 (1.0)
Grade 5 treatment-related AE 1 (0.8) 0

Serious AE 49 (41.2) 155 (50.0)
Treatment-related serious AE 12 (10.1) 41 (13.2)

AE leading to discontinuation of atezolizumab 16 (13.4) 21 (6.8)
AE leading to dose modification/interruption 44 (37.0) 108 (34.8)

AE, adverse event.
aRefers to patients who had one or more AE. Multiple occurrences of the same AE in
one individual were counted once.
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was generally well tolerated with manageable toxicity. The
tolerability profile remains consistent with that of previous
analyses, with no new safety signals observed with longer
follow-up, including in patients treated with atezolizumab
beyond 1 year.

Efficacy results of the final analysis of IMvigor210 are
generally in line with results from the previous analyses.
Cohort 2 data were also consistent with both the phase I
results and the confirmatory phase III IMvigor211 trial.10,17

IMvigor211, however, which was designed with a similar
hierarchical testing approach to evaluate OS in PD-L1 IC2/3,
then IC1/2/3, then all intention-to-treat patients, did not
meet its OS primary endpoint.17 The treatment approach in
cohort 1 was later evaluated in the larger phase III IMvi-
gor130 trial (atezolizumab monotherapy arm analysis pop-
ulation, n ¼ 360), which reported a median OS of 15.2
months at the final analysis.18 Due to differences in the
patient populations between studies (for example, IMvi-
gor130 also enrolled patients who were eligible for
cisplatin), however, direct comparisons cannot be made
with IMvigor210. Early IMvigor210 cohort 1 data suggested
that efficacy might be seen regardless of PD-L1 status,
evidenced in part by the median OS duration, which did not
appear to be associated with higher PD-L1 expression. With
extended follow-up, however, PD-L1 positivity appeared to
associate more notably with landmark OS rates, as evi-
denced by the higher OS rates at 4 and 5 years in the IC2/3
Volume 9 - Issue 12 - 2024
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subgroup relative to IC0 and IC1. This observation is in line
with data from IMvigor130, which suggested that the clin-
ical benefit seen in patients with PD-L1-high tumors was
enhanced in cisplatin-ineligible patients, although these
results could not be formally statistically tested based on
the hierarchical study design.18

The tolerability profile of atezolizumab was generally
similar between the cohorts of IMvigor210. AEs were
manageable, and only one treatment-related death
occurred (due to sepsis). The frequency of AEs leading to
discontinuation was slightly higher in cohort 1 than in
cohort 2 (13.4% versus 6.8%). In IMvigor130 and IMvi-
gor211, the rates of AEs leading to atezolizumab discon-
tinuation were 9% and 7%, respectively.17,18 Comparison of
IMvigor210 safety data with those with other CPIs is chal-
lenging given differences in study designs, patient pop-
ulations, duration of therapy and follow-up, and reporting
details. The final safety data from IMvigor210, however,
were consistent with prior analyses.

A limitation of IMvigor210 was that it was a single-arm
trial that evaluated ORR (not PFS or OS) as a primary
endpoint, which limited data extrapolation. As described
previously,12 cohort 1 was also initially designed as an
exploratory subgroup of 30 patients, before the protocol
was amended to allow accrual of a larger population of
around 100 patients. Thus, despite consistency with aspects
of larger datasets, these findings nonetheless represent
data from a small, non-randomized phase II trial.

Since IMvigor210 was designed, several new CPI therapy
approaches, including 1L combination regimens, have
become available for mUC treatment, and the landscape
will likely evolve further as new paradigms are evaluated.
For example, 1L switch maintenance treatment with ave-
lumab was approved in several countries for patients with
locally advanced or metastatic UC who have not progressed
on 1L induction platinum-containing chemotherapy based
on the JAVELIN Bladder 100 trial (NCT02603432).6,19

Enfortumab vedotin plus pembrolizumab received Food
and Drug Administration (FDA) and European Medicines
Agency (EMA) approval for patients with locally advanced
or metastatic UC based on the EV-302/KN-A39 trial
(NCT04223856).8 The combination of nivolumab plus
cisplatin/gemcitabine in advanced UC was also approved by
the FDA and EMA following results from the CheckMate 901
trial (NCT03036098).7

In the early bladder cancer setting, a biomarker-informed
approach is being evaluated in the phase III IMvigor011 trial
of atezolizumab versus placebo in patients with high-risk
muscle-invasive UC who are circulating tumor DNA positive
after cystectomy.20 Ongoing trials of perioperative CPI
approaches include the following in patients with UC who
are cisplatin eligible [e.g. NIAGARA (cisplatin/gemcitabine �
durvalumab), which recently met its event-free survival
co-primary endpoint as well as its OS secondary endpoint,21

NCT03661320 (cisplatin/gemcitabine � nivolumab),
KEYNOTE-866 (cisplatin/gemcitabine � pembrolizumab),
and KEYNOTE-B15/EV-304 (pembrolizumab þ enfortumab
vedotin)] and cisplatin ineligible [KEYNOTE-905/EV-303
Volume 9 - Issue 12 - 2024
(pembrolizumab � enfortumab vedotin), and VOLGA
(durvalumab � tremelimumab þ enfortumab vedotin)].22

Atezolizumab is also being evaluated in the phase III
ALBAN trial in combination with BCG in patients with high-
risk BCG-naive non-muscle-invasive bladder cancer23 and in
the phase III S1806 trial of concurrent chemoradiotherapy �
atezolizumab for patients with localized muscle-invasive
bladder cancer (NCT03775265). Additional CPI combination
approaches to 1L treatment are also underway, including a
phase II trial of tobemstomig (a bispecific anti-PD-1 anti-
LAG3 antibody) with or without tiragolumab (anti-TIGIT
antibody) versus atezolizumab in patients with platinum-
ineligible mUC.24

In conclusion, the final long-term data from this trial
indicate that atezolizumab monotherapy may provide du-
rable clinical benefit to a subset of patients with mUC. This
trialdwhich led to the first approvals of CPI monotherapy
with atezolizumab in both the 1L cisplatin-ineligible and 2L
settingsdprovides data from one of the longest median
follow-up durations of 1L CPI monotherapy in mUC. The
findings also demonstrated that the tolerability profile of
atezolizumab remained consistent with longer follow-up,
likely supporting the potential use of combination CPI-
based systemic therapy approaches in the 1L setting and
beyond. Furthermore, the data suggest that well-selected
patients with ultimately non-curable disease treated in
the 1L setting might benefit from CPI monotherapydif a
suitable validated biomarker is found in the future to
identify them before initiating therapydbecause it can
offer better tolerability than conventional cytotoxic
chemotherapy.
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