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Standard-of-care first-line treatment for metastatic urothelial carcinoma (mUC) is
platinum-based chemotherapy (CTx). Maintenance immunotherapy is a treatment
option for patients without progressive disease (PD) after induction CTx.
IMvigor130 was a randomised, phase 3 study evaluating atezolizumab plus
platinum-based CTx (arm A), atezolizumab monotherapy (arm B), or placebo plus
platinum-based CTx (arm C) as first-line treatment for mUC. The primary
progression-free survival (PFS) analysis showed a statistically significant PFS ben-
efit favouring arm A versus arm C, which did not translate into overall survival
(OS) benefit at the final OS analysis. We report exploratory analyses based on
response to combination induction treatment (arm A vs arm C) using final OS data.
Post-induction OS was analysed for patients without PD during induction (4–6 CTx
cycles) who received at least one dose of single-agent atezolizumab/placebo main-
tenance treatment. Post-progression OS was analysed for patients with PD during
induction CTx. Addition of atezolizumab to CTx did not impact OS outcomes,
regardless of response to induction CTx, with hazard ratios of 0.84 (95% confidence
interval [CI] 0.63–1.10) for patients without PD and 0.75 (95% CI 0.54–1.05) for
those with PD during induction CTx. Treatment effects appeared to be greatest
for patients treated with cisplatin and for those with PD-L1–high tumours.
Patient summary: The IMvigor130 trial showed that addition of atezolizumab to
chemotherapy (CTx) did not improve survival over CTx alone in patients with blad-
der cancer. Overall, patients whose cancer did not progress during initial treatment
tended to live longer than patients whose cancer did progress, but addition of ate-
zolizumab to CTx did not help either group live longer in comparison to CTx alone.
However, the results suggest that patients who received a certain CTx drug
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(cisplatin) or who had high levels of a marker called PD-L1 in their tumour may get
the most improvement from addition of atezolizumab to CTx.
The IMvigor130 trial is registered on ClinicalTrials.gov as NCT02807636.
� 2023 The Authors. Published by Elsevier B.V. on behalf of European Association of
Urology. This is an open access article under the CC BY-NC-ND license (http://creative-

commons.org/licenses/by-nc-nd/4.0/).
First-line treatment for chemotherapy (CTx)-eligible
patients with metastatic urothelial carcinoma (mUC) con-
sists of cisplatin-based CTx. For patients deemed ineligible
for cisplatin, treatment alternatives include carboplatin-
based CTx or immune checkpoint inhibitors (ICIs), accord-
ing to eligibility factors including PD-L1 expression [1,2].
Additionally, the combination of enfortumab vedotin plus
pembrolizumab received accelerated approval in the USA
in early 2023 [3,4]. For patients without progression during
CTx, maintenance ICIs represent a therapeutic option
[1,2,5]. However, approximately 20–30% of patients may
be ineligible for first-line maintenance treatment with ICIs
because of progression [6].

IMvigor130 was a global, randomised phase 3 study
evaluating first-line atezolizumab (anti–PD-L1) plus
platinum-based CTx (gemcitabine plus either cisplatin
or carboplatin) (arm A), atezolizumab monotherapy
(arm B), or placebo plus platinum-based CTx (arm C) in
patients with mUC [7]. IMvigor130 met its co-primary
endpoint of progression-free survival (PFS) in the
intention-to-treat (ITT) population with addition of ate-
zolizumab to CTx (arm A vs arm C) [7]. The final analysis
of overall survival (OS; co-primary endpoint) suggested
better OS with atezolizumab, but the results did not
cross the efficacy boundary for statistical significance
[8]. Here we report an updated exploratory analysis of
OS by response to induction CTx with or without
atezolizumab.

The study design and primary results for IMvigor130
were reported previously [7]. The study was conducted
according to principles outlined in the Declaration of Hel-
sinki, and enrolled patients provided written informed con-
sent. The protocol was approved by the institutional review
board at each site.

IMvigor130 allowed patients in arms A and C to continue
single-agent atezolizumab or placebo as maintenance treat-
ment following completion or discontinuation of induction
CTx [7]. In this analysis, induction treatment was defined
as four to six cycles of platinum/gemcitabine, combined
with atezolizumab or placebo. Maintenance therapy was
defined as at least one dose of atezolizumab or placebo
monotherapy.

The analysis defined patients as having no progressive
disease (PD) if they had a complete response, partial
response, or stable disease, without PD at or before the
week-18 tumour assessment. Patients in this subgroup
had to have completed induction and maintenance treat-
ment as defined above. Post-induction OS was examined
starting at week 18, chosen because it corresponded to a
maximum of six cycles of CTx. In the subgroup of patients
who experienced PD at or before week 18, OS was examined
starting at the time of PD.
OS was analysed using multivariable Cox proportional-
hazards models. Results are presented descriptively, with
no formal statistical testing performed for this post hoc
analysis.

This analysis was based on final OS results (clinical cutoff
date August 31, 2022); in the ITT population, time from the
last patient randomised to the cutoff date was 49 mo
(median survival follow-up, 13.4 mo). For both the no-PD
(n = 318) and PD (n = 184) subgroups, imbalances in base-
line characteristics occurred at a frequency of <10% between
the treatment arms, with the following exceptions specific
to the PD subgroup: PD-L1 tumour-infiltrating immune cell
(IC)1 status: 52.7% in arm A versus 38.7% in arm C; male
sex: 81.3% in arm A versus 71.0% in arm C; and Eastern
Cooperative Oncology Group performance status 2: 17.6%
in arm A versus 7.5% in arm C (Supplementary Table 1).

Addition of atezolizumab to CTx did not impact OS for
patients without PD (hazard ratio [HR] 0.84, 95% confidence
interval [CI] 0.63–1.10; Fig. 1A) or patients with PD (HR
0.75, 95% CI 0.54–1.05; Fig. 2A) on or after induction treat-
ment. For both the no-PD and PD subgroups, a greater pro-
portion of patients in arm C than in arm A received
subsequent nonprotocol immunotherapy (Supplementary
Table 2).

For patients without PD during induction, the post-
induction OS difference between arms A and C may have
been greater for cisplatin-treated patients (HR 0.68, 95% CI
0.41–1.11) than for carboplatin-treated patients (HR 0.92,
95% CI 0.66–1.29; Fig. 1B,C). The OS improvement also
appeared to be greater for patients with PD-L1 IC2/3
tumours (HR 0.63, 95% CI 0.32–1.26) than for those with
PD-L1 IC0/1 tumours (HR 0.92, 95% CI 0.68–1.26; Fig. 1D, E).

Similarly, among patients with PD during induction, the
post-progression OS difference between arms A and C may
have been greater for cisplatin-treated patients (HR 0.56,
95% CI 0.30–1.04) than for carboplatin-treated patients
(HR 0.77, 95% CI 0.51–1.17; Fig. 2B, C). The OS improvement
also appeared to be greater for the PD-L1 IC2/3 subgroup
(HR 0.30, 95% CI 0.09–0.99) than for the PD-L1 IC0/1 sub-
group (HR 0.92, 95% CI 0.63–1.34; Fig. 2D, E).

Although 43% of patients in the control arm of the PD
subgroup received at least one subsequent anticancer treat-
ment, median OS was only 3.3 mo. The poor prognosis for
this subgroup of patients with disease progression during
induction treatment must be considered when determining
subsequent management plans and highlights the need to
find effective treatments for this clinical population.

This exploratory analysis based on final OS data from
IMvigor130 showed that addition of atezolizumab to CTx
did not impact OS outcomes, regardless of the initial
response to induction CTx. These results are consistent with
those in the ITT population showing a lack of OS benefit
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Fig. 1 – Post-induction OS in the cohort of patients without disease progression during induction chemotherapy: (A) all patients; (B) cisplatin-treated patients;
(C) carboplatin-treated patients; (D) the IC0/1 subgroup; and (E) the IC2/3 subgroup. CI = confidence interval; ECOG PS = Eastern Cooperative Oncology Group
performance status; gem = gemcitabine; GFR = glomerular filtration rate; HR = hazard ratio; IC = tumour-infiltrating immune cells; NE = not estimable;
OS = overall survival; plt = platinum; ULN = upper limit of normal. aHR was stratified by enrolment stage and adjusted for age, baseline ECOG PS (0 vs 1 vs 2),
cisplatin ineligibility (yes vs no), liver metastases (yes vs no), lymph node–only metastases (yes vs no), at least three metastatic sites (yes vs no), renal impairment
(yes vs no), alkaline phosphatase ≥ ULN (yes vs no), GFR group (<60 vs ≥60 ml/min), Bajorin risk score (0 vs 1 vs 2 and/or liver metastases), PD-L1 status (IC0/1 vs IC2/
3), investigator choice of chemotherapy (cisplatin vs carboplatin), and best response during induction. bHR was stratified by enrolment stage and adjusted for age,
baseline ECOG PS, cisplatin ineligibility, liver metastases, lymph node only metastases, at least three metastatic sites, renal impairment, alkaline phosphatase ≥ ULN,
GFR group, Bajorin risk score, PD-L1 status, and best response during induction. cHR was stratified by enrolment stage and adjusted for age, baseline ECOG PS,
cisplatin ineligibility, liver metastases, lymph node–only metastases, at least three metastatic sites, renal impairment, alkaline phosphatase ≥ ULN, GFR group, Bajorin
risk score, investigator choice of chemotherapy, and best response during induction.

E U R O P E A N U R O L O G Y O P E N S C I E N C E 5 8 ( 2 0 2 3 ) 2 8 – 3 630



Fig. 1 (continued)
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from addition of atezolizumab to CTx [7] and with analyses
based on interim OS data [9]. Cisplatin-treated patients may
have derived a greater benefit with the addition of ate-
zolizumab than carboplatin-treated patients did, supportive
of previous findings [8] and potentially related to underly-
ing differences in immunomodulatory effects [10]. In addi-
tion, patients with PD-L1 IC2/3 tumours appeared to have
a greater OS improvement with atezolizumab in compar-
ison to patients with PD-L1 IC0/1 tumours; of note, those
with no PD who had PD-L1 IC2/3 tumours had median OS
of 56.0 mo in arm A and 21.9 mo in arm C. However, impor-
tant limitations of this analysis are the small patient num-
bers and the retrospective nature, and the study was not
powered to evaluate treatment effects in these subgroups.

Although these data cannot be directly compared with
current benchmarks for maintenance immunotherapy
because of differences in study design and small sample
sizes, this analysis provides insights into the challenges
associated with optimising treatment algorithms for
patients with mUC.
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Fig. 2 – Post-progression OS in the cohort of patients with disease progression during induction chemotherapy: (A) all patients; (B) cisplatin-treated patients;
(C) carboplatin-treated patients; (D) the IC0/1 subgroup; and (E) the IC2/3 subgroup. CI = confidence interval; ECOG PS = Eastern Cooperative Oncology Group
performance status; gem = gemcitabine; GFR = glomerular filtration rate; HR = hazard ratio; IC = tumour-infiltrating immune cells; NE = not estimable;
OS = overall survival; plt = platinum; ULN = upper limit of normal. aHR was stratified by enrolment stage and adjusted for age, baseline ECOG PS (0 vs 1 vs 2),
cisplatin ineligibility (yes vs no), liver metastases (yes vs no), lymph node–only metastases (yes vs no), at least three metastatic sites (yes vs no), renal impairment
(yes vs no), alkaline phosphatase ≥ ULN (yes vs no), GFR group (<60 vs ≥60 ml/min), Bajorin risk score (0 vs 1 vs 2 and/or liver metastases), PD-L1 status (IC0/1 vs IC2/
3), and investigator choice of chemotherapy (cisplatin vs carboplatin). bHR was stratified by enrolment stage and adjusted for age, baseline ECOG PS, cisplatin
ineligibility, liver metastases, lymph node–only metastases, at least three metastatic sites, renal impairment, alkaline phosphatase ≥ ULN, GFR group, Bajorin risk
score, and PD-L1 status. cHR was stratified by enrolment stage and adjusted for age, baseline ECOG PS, lymph node–only metastases, at least three metastatic sites,
renal impairment, alkaline phosphatase ≥ ULN, GFR group, Bajorin risk score, and investigator choice of chemotherapy.
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