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Glossary
1L

first-line treatment

2L

second-line treatment

ADA

anti-drug antibody, also called anti-therapeutic antibody

AA

accelerated approval

ADR

adverse drug reaction

AE

adverse event

AESI

adverse event of special interest

CCOD

clinical cutoff date

CI

confidence interval

CR

complete response

CTCAE

Common Terminology Criteria for Adverse Events

DFS

disease-free survival

DOR

duration of response

EAU

European Association of Urology

ECOG

Eastern Cooperative Oncology Group

EORTC

European Organisation for Research and Treatment of Cancer

ESMO

European Society of Medical Oncology

FDA

United States Food and Drug Administration

HR

hazard ratio

IC

tumor-infiltrating immune cell

INV

investigator

IRF

independent review facility

ITT

intent-to-treat

IV

intravenous

mUC

metastatic urothelial carcinoma

NCCN

National Comprehensive Cancer Network

NSCLC

non-small cell lung cancer

ORR

objective response rate

OS

overall survival

PD

progressive disease

PD-1

programmed death−1

PD-L1

programmed death−ligand 1

PFS

progression-free survival

PR

partial response

PRO

patient reported outcome
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PS

performance status

PT

preferred term

RECIST

Response Evaluation Criteria in Solid Tumors

SAE

serious adverse event

SAP

statistical analysis plan

sBLA

supplemental Biologics License Application

SOC

system organ class

UC

urothelial carcinoma

USPI

United States Product Information

UTI

urinary tract infection
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1. Introduction
1.1 Indication(s)
The Applicant’s Position:
First-line (1L) Urothelial Carcinoma
TECENTRIQ (atezolizumab) is a programmed death-ligand 1 (PD-L1) blocking antibody indicated
for the treatment of adult patients with locally advanced or metastatic urothelial carcinoma
(mUC) who are not eligible for cisplatin-containing chemotherapy and whose tumors express
PD-L1 (PD-L1 stained tumor-infiltrating immune cells [IC] covering ≥ 5% of the tumor area), as
determined by a Food and Drug Administration (FDA)-approved test, or are not eligible for any
platinum-containing chemotherapy regardless of PD-L1 status.
The FDA’s Position:
This indication is approved under accelerated approval based on tumor response rate and
duration of response. Continued approval for this indication may be contingent upon
verification and description of clinical benefit in a confirmatory trial(s).

1.2 Purpose of the Meeting
The FDA’s Position:
FDA Oncology has consistently evaluated products and indications approved under the
accelerated approval regulations over the years. This particular evaluation of anti PD-1/PD-L1
antibodies occurred due to the unprecedented level of drug development in this space in which
there were many accelerated approvals. We found that there were a number of supplemental
biologics license applications (sBLAs) which received accelerated approval but subsequent
confirmatory trial(s) have not verified clinical benefit. Therefore, OOD and OCE is convening the
Oncologic Drugs Advisory Committee (ODAC) to highlight six applications in this position. The
committee will be briefed on the status and results of confirmatory clinical studies for these six
applications, and hear about any ongoing and planned trials. The FDA is seeking the
committee’s advice on next steps for each product including whether the indications should
remain on the market while additional trial(s) are conducted.
The purpose of this meeting is to obtain the advisory committee’s input regarding the status of
atezolizumab’s accelerated approval for the above indication. This indication was granted under
an accelerated approval pathway and may require confirmation of benefit.
Based on the results of Study IMvigor210 (Cohort 1), atezolizumab received accelerated
approval in April 2017 for the treatment of patients with previously untreated locally advanced
or metastatic urothelial carcinoma who were ineligible for cisplatin.
Study IMvigor130, a randomized trial evaluating atezolizumab either alone or in combination
with platinum-based chemotherapy compared with chemotherapy alone was designated as the
confirmatory trial to fulfill a post-marketing requirement to confirm benefit.
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The co-primary efficacy endpoints for IMvigor130 were investigator-assessed PFS and OS.
Evaluation of OS in an additional arm of atezolizumab monotherapy compared to
chemotherapy was a secondary endpoint.
The Data Monitoring Committee (DMC) for IMvigor130 performed an early review and found
that patients with PD-L1-low status in the atezolizumab monotherapy arm had decreased
survival compared with patients who received either cisplatin- or carboplatin-based
chemotherapy. The trial was amended to halt enrollment of patients with PD-L1-low status to
the atezolizumab monotherapy arm and the indication for the first-line treatment of cisplatinineligible patients was subsequently restricted to patients who are not eligible for cisplatincontaining chemotherapy and whose tumors express PD-L1 (PD-L1 stained tumor-infiltrating
immune cells covering ≥5% of the tumor area, referred to subsequently in this briefing
document as “PD-L1-high”) as determined by an FDA-approved test, or patients who are not
eligible for any platinum-containing chemotherapy regardless of PD-L1 status.
Subsequently, the final analysis of PFS demonstrated a statistically significant improvement for
the atezolizumab + chemotherapy arm compared to the chemotherapy arm, but in the context
of an add-on therapy design, the FDA did not consider it to be clinically meaningful (median PFS
8.2 vs. 6.3 months, HR=0.82, 95% CI: 0.70, 0.96; one-sided p=0.007). The concurrent first
interim analysis of OS did not cross the pre-specified boundary for significance (HR 0.83, 95% CI:
0.69, 1.00; one-sided p=0.027; interim efficacy boundary 0.007). A second interim OS analysis
conducted in August 2020 also did not cross the interim efficacy boundary (HR 0.84, 95% CI:
0.71, 1.00; one-sided p=0.026; interim efficacy boundary 0.014). A final analysis of OS is
planned at 667 events and is expected in 2022.
Trials in other lines of treatment are also discussed in this briefing document to evaluate the
effectiveness of atezolizumab in urothelial carcinoma:
•

•

Study IMvigor210 (cohort 2) was a single-arm study of atezolizumab in patients whose
disease had progressed on prior platinum-based chemotherapy and formed the basis of
accelerated approval of atezolizumab in the second-line setting. However, as the designated
postmarketing confirmatory Study IMvigor211 failed to provide the confirmatory evidence
of clinical benefit, the post-platinum indication for atezolizumab was withdrawn from the
market in agreement with the FDA.
Study IMvigor010 was a randomized study of either atezolizumab or observation as
adjuvant treatment of patients with high-risk muscle-invasive urothelial carcinoma
following cystectomy, included a subpopulation of cisplatin-ineligible patients. The primary
endpoint was investigator-assessed disease-free survival (DFS) in the ITT population. At the
final analysis for DFS, no benefit was observed for patients randomized to the atezolizumab
arm (DFS HR 0.89, 95% CI: 0.74, 1.08; p=0.24).

In conclusion, given the totality of data, including :
• lack of clinically meaningful benefit in PFS at the primary analysis and lack of a statistically
significant benefit in OS after two interim analyses seen in the confirmatory PMR study
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IMvigor130;
• the second-line study IMvigor211 which did not meet its primary endpoint with subsequent
withdrawal of the second-line indication;
• the IMvigor010 study which did not meet its primary endpoint (adjuvant setting);
the clinical benefit of atezolizumab is unconfirmed for the indication under accelerated
approval. Should the indication be retained on the market pending the final result of overall
survival from IMvigor130?

2 Background and Description of Clinical Setting
2.1 Disease Setting
The Applicant’s Position:
Bladder cancer is the 10th most common cancer worldwide (GLOBOCAN 2018), with an
estimated 80,470 new cases and 17,670 deaths in 2019 in the United States (U.S.). UC presents
the highest recurrence rate among solid tumors and is the second leading cause of death in
genitourinary cancers. Approximately 10-15% of patients present with mUC at the time of
diagnosis, and approximately half of the patients with locally advanced UC progress to
metastatic disease within two years of cystectomy. The overall 5-year survival rate for patients
diagnosed with mUC is approximately 5.2% (Siegel et al. 2019).
The FDA’s Position:
The FDA agrees with Applicant’s position.

2.2 Unmet Medical Need
The Applicant’s Position:
Atezolizumab monotherapy fulfils an important unmet need in 1L mUC and provides a valuable
treatment option for patients in whom cisplatin-based or even platinum-based chemotherapy is
unsuitable due to the extent or severity of side effects associated with some of these
chemotherapy drugs. Particularly, as the average age of patients diagnosed with bladder cancer
is 73 years (American Cancer Society 2021), they are more likely to have underlying comorbities
that either preclude them from receiving platinum-based chemotherapy or predispose them to
the side effects of chemotherapy. As a result, over 50% of patients with mUC are not eligible for
cisplatin-based chemotherapy (Witjes et al. 2020).
Platinum-based chemotherapy is the standard of care in previously untreated patients with
mUC, and is associated with a median overall survival (OS) of around 9-15 months
(Loehrer et al. 1992; von der Maase et al. 2005; De Santis et al. 2012).
Gemcitabine/cisplatin or dose-dense methotrexate/vinblastine/doxorubicin/cisplatin (DD
MVAC) with growth factor are preferred for patients who are eligible to receive cisplatincontaining therapies (Witjes et al. 2020; Bellmunt et al. 2014; NCCN 2020). However, more than
50% of patients with mUC are not eligible for cisplatin-based chemotherapy (Witjes et al. 2020).
Common comorbidities such as chronic renal disease, peripheral neuropathy, hearing loss and
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heart failure preclude these patients from receiving cisplatin (“cisplatin-ineligible”).
These patients who are ineligible to receive cisplatin based regimens, constitute a
heterogeneous population, ranging from patients who can tolerate the toxicity associated with
carboplatin combination or non-platinum-based combination regimens to patients for whom
chemotherapy is unsuitable. Carboplatin-based chemotherapy regimens (e.g., gemcitabine and
carboplatin) and other non-platinum-based regimens (including taxanes) have not been found
to be as efficacious as cisplatin based therapies (Galsky et al. 2012; Witjes et al. 2020).
Furthermore, they are associated with significant toxicities such as myelosuppression and the
risk of infection, nausea, vomiting, fatigue, neuropathy, alopecia, and allergic reaction and
therefore may not be suitable for some patients.
As such, there had been only limited treatment options until the introduction of PD-L-1/PD-1
inhibitors. In 2017, atezolizumab (based on Phase II Study IMvigor210 [GO29293] Cohort 1) and
pembrolizumab (based on Phase II Study Keynote-052) received accelerated approval (AA) from
the U.S. FDA in the 1L setting for cisplatin-ineligible patients (see Section 2.1.4 for a summary of
the regulatory history for atezolizumab in 1L mUC). In 2020, avelumab received regular
approval from the U.S. FDA as maintenance treatment of mUC patients who did not progress
following 1L platinum-based chemotherapy, based on data from the randomized Phase III study
JAVELIN Bladder 100 (Powles et al. 2020). However, a high-unmet medical need remains for
patients who are not eligible for any platinum-containing chemotherapy. For cisplatin-ineligible
patients, given the co-morbidities of these patients, a chemotherapy-free option is highly
recommended (NCCN 2020).
The FDA’s Position:
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Standard first-line treatment for metastatic urothelial carcinoma in patients who are fit with
acceptable renal function, is generally considered to be a cisplatin-based regimen. Carboplatinbased regimens have demonstrated inferior ORR and complete response rates compared to
cisplatin-based regimens, but are a standard of care for cisplatin-ineligible patients. Cisplatinineligibility for the purposes of trial enrollment is generally defined as any of:
• Eastern Cooperative Oncology Group performance status (ECOG PS) ≥ 2
• CTCAE Grade ≥ 2 hearing loss
• CTCAE Grade ≥ 2 peripheral neuropathy
• CrCl <60 mL/min
• NYHA Class ≥ 3 heart failure
The FDA agrees that these criteria for cisplatin-eligibility are reasonable to define this
population. These criteria may result in a heterogenous population of patients considered
ineligible for cisplatin, which may vary between trials.
There are limited effective treatment options for cisplatin-ineligible patients with
advanced/metastatic urothelial carcinoma and for patients who are unfit for any platinumbased chemotherapy. However, the FDA notes that cisplatin-ineligible patients may be treated
with gemcitabine + carboplatin followed by avelumab maintenance therapy in those without
disease progression after the chemotherapy. This regimen has received regular approval in the
US and the JAVELIN Bladder 100 study demonstrated an overall survival benefit for this regimen
compared to chemotherapy alone. Approximately 38% of patients of the 700 patients enrolled
in JAVELIN Bladder 100 study received prior gemcitabine + carboplatin. Based on median PFS
from first-line studies of gemcitabine + carboplatin of ranging from 6-7 months, approximately
75% of cisplatin-ineligible patients would be expected to be eligible for avelumab maintenance
following first-line chemotherapy. Recent guidelines recommend this regimen as one of the
preferred treatment options for the first-line treatment of patients with mUC who are cisplatinineligible.
The following constitute potential alternative therapies for patients ineligible for cisplatinbased chemotherapy based on published guidelines. It should be noted that pembrolizumab
does not meet regulatory requirements of available therapy as it does not have a regular
approval for that indication and clinical benefit has not been verified by postapproval studies.
Regimen

ORR

FDA Comment

Gemcitabine and
carboplatin
Gemcitabine and
carboplatin
followed by
maintenance
avelumab if no
disease

30-45%

Median DoR approximately 5-8
months.
38% of patients enrolled on
JAVELIN Bladder 100 trial
received prior gemcitabine and
carboplatin. OS benefit (HR
0.69 (95% CI: 0.56, 0.86) for
maintenance avelumab for all-

N/A
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FDA
Reference
Reviewed
No
1-3
Yes

Bavencio
USPI

Regimen
progression
Pembrolizumab

ORR
All patients
(n=370): 29%
(95% CI: 24,
34)
PD-L1 CPS <10
(n=260): 21%
(95% CI: 16,
26)

Gemcitabine
Gemcitabine and
paclitaxel
Ifosfamide,
doxorubicin, and
gemcitabine

PD-L1 CPS ≥
10 (n=110):
47% (95% CI:
38, 57)
28%
37%
n/a

FDA Comment
comer population.
Accelerated approval for
patients who are not eligible
for cisplatin-containing
chemotherapy and whose
tumors express PD-L1
(Combined Positive Score [CPS]
≥ 10), as determined by an
FDA-approved test, or are not
eligible for any platinumcontaining chemotherapy
regardless of PD-L1 status

Single-arm trial, n=40, DOR not
reported
Single-arm trial, n=54, DOR 7.6
months (range not reported).
Single-arm trial, n=65, patients
with locally advanced UC only.

FDA
Reference
Reviewed
Yes

Keytruda
USPI

No

4

No

5

No

6

While the ORR is higher for first-line chemotherapy than for pembrolizumab and atezolizumab,
the FDA considered the longer duration of response for these therapies in combination with an
alternative toxicity profile to constitute a favorable risk/benefit for accelerated approval based
on the available therapies at the times of approval.
Preliminary results from the PD-L1-low subgroups in the IMVigor130 and KEYNOTE-361 trials
indicating worse overall survival for patients treated with immunotherapy monotherapy lead to
the restriction of the accelerated approval indications for the population of cisplatin-ineligible
patients without PD-L1-high tumors. Given the lack of alternative approved therapies for
patients considered ineligible for both cisplatin and carboplatin and the enrollment of cisplatinineligible patients regardless of carboplatin-eligibility in IMVigor210 (Cohort 1) and KEYNOTE052, the accelerated approval indication for this population regardless of PD-L1 status was
maintained for both drugs. While no other therapies are approved specifically for patients who
are considered ineligible for both cisplatin and carboplatin, several potential regimens that are
platinum-sparing have been evaluated, albeit in small, single-arm trials without blinded
independent central review. These trials were conducted prior to the current generallyaccepted definition of cisplatin-ineligibility, which limits comparability to trials of more current
regimens. Results from these trials have not been reviewed by the FDA.
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2.3 Rationale for Atezolizumab in the Treatment of mUC
The Applicant’s Position:
Interruption of the PD-L1/PD-1 pathway represents an attractive strategy to reinvigorate tumor
specific immunity. In many cancers, the interaction of PD-L1 on tumor cells with PD-1 expressed
on tumor-infiltrating T cells, reduces T-cells’ activation signals to prevent the immune system
from attaching to the tumor cells. The use of an inhibitor such as atezolizumab, an anti-PD-L1
monoclonal antibody that blocks the interaction of PD-L1 with PD-1 and other related receptors
such as B7.1 (a.k.a. CD80, B7-1), can prevent the cancer from evading the immune system in
this manner.
Data from the Cancer Genome Atlas (TCGA) showed that UC has the third highest rate of
mutation (TCGA 2014). In addition, factors such as increased prevalence of nonsynonymous
mutations, higher neoantigen load and higher antigen binding affinity have been identified as
factors that might predict for a durable clinical benefit in patients treated with immune
checkpoint inhibitors. Taken together, these observations provide a rationale for the clinical
investigation of anti-PD-L1 immunotherapy in mUC.
Targeting the PD-L1 pathway with atezolizumab has demonstrated clinically-meaningful efficacy
in patients with advanced malignancies who have failed or were ineligible for standard of care
therapies, leading to marketing approval by the U.S. FDA of atezolizumab in multiple indications
(Herbst et al. 2014; Fehrenbacher et al. 2016; Rittmeyer et al. 2017; Rosenberg 2016;
Balar et al. 2017).
The FDA’s Position:
Atezolizumab has been approved for multiple oncology indications as outlined by the Applicant.

2.4 Regulatory History
The Applicant’s Position:
Atezolizumab is approved in the United States and many other countries as a single agent or in
combination across various tumor types, as follows: locally advanced or mUC, Triple-Negative
Breast Cancer (TNBC), Non-Small Cell Lung Cancer (NSCLC), Small Cell Lung Cancer (SCLC),
Hepatocellular Carcinoma (HCC) and Melanoma.
On 17Apr2017, the U.S. FDA approved atezolizumab as monotherapy under AA for the
treatment of cisplatin-ineligible previously untreated adult patients with locally advanced or
mUC (i.e., 1L), regardless of PD-L1 status (IMvigor210 Cohort 1 on the basis of the primary
efficacy endpoints of overall response rate [ORR] and duration of response [DOR]; sBLA
761034/S-001 as well as the VENTANA PD-L1 [SP142] Diagnostic Assay). At the time of this AA,
IMvigor130 (WO30070) was an ongoing Phase III trial assessing atezolizumab as monotherapy
and in combination with platinum-based chemotherapy in patients with previously untreated
locally advanced or mUC. Per the statistical hierarchical approach, PFS and OS are tested as co13

primary endpoints for the atezolizumab combination, followed by the comparison of
atezolizumab monotherapy against placebo+chemotherapy. IMvigor130 was designated as the
confirmatory study for the 1L mUC AA approval (PMR 3196-1).
In March 2018, based on an ad hoc review of OS data of all patients randomized in IMvigor130,
the independent Data Monitoring Committee (iDMC) recommended to cease accrual of
patients whose tumors are IC0 or IC1 (PD-L1 IC <5%) in the atezolizumab monotherapy arm of
the study. After a detailed review of the data and further discussions with the Agency, in June
2018 the TECENTRIQ 1L cisplatin-ineligible indication statement was restricted to only patients
with PD-L1-positive tumors (PD-L1 ≥ 5%). However, for patients who are ineligible for any
platinum-containing regimen, the approved indication continued to specify atezolizumab
regardless of PD-L1 status. IMvigor130 remains ongoing toward a final OS analysis, expected in
Q4 2021. This analysis is the final milestone for PMR 3196-1.
The FDA’s Position:
In May 2016, atezolizumab received accelerated approval for the treatment of patients with
urothelial carcinoma that had progressed during or after platinum-containing chemotherapy or
within 12 months of neoadjuvant or adjuvant treatment with platinum-containing therapy
(second-line indication). This approval was based on durable responses observed in IMvigor210
Cohort 2.
However, based on the results of IMvigor211, the Applicant agreed in March 2021 to withdraw
the second-line indication for atezolizumab. IMvigor211 was a randomized Phase III trial,
designated as a post-marketing requirement to confirm this early clinical benefit, randomized
patients in this population to either atezolizumab monotherapy or investigator’s choice of
single-agent chemotherapy. The primary endpoint was overall survival in the PD-L1-high
population. IMvigor211 did not demonstrate an improvement in OS in patients randomized to
the atezolizumab arm (HR 0.87, 95% CI: 0.63, 1.21, p=0.41).

3. Efficacy
3.1 Summary of Clinical Trials Supporting Efficacy
The Applicant’s Position:
The association between PD-L1 expression status and clinical benefit with PD-L1/PD-1 pathway
inhibitors has been explored across the atezolizumab clinical development program over time.
PD-L1 expression status reported in the contents below is defined as IC0/1 (PD-L1 stained
tumor-infiltrating immune cells [IC] covering <5% of the tumor area), IC2/3 (PD-L1 stained
tumor-infiltrating ICs covering ≥5% of the tumor area), or IC1/2/3 (PD-L1 stained tumorinfiltrating ICs covering ≥1% of the tumor area).
The following sections focus on the pivotal Study IMvigor210 Cohort 1, which is the basis for
the AA for the 1L mUC indication in Section 1.1, and IMvigor130, which is the designated
confirmatory study. IMvigor210 is a Phase II, open-label, single-arm trial designed to assess the
clinical benefit of atezolizumab monotherapy, as determined by the primary endpoint of ORR
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(IRF-assessed per RECIST v1.1 compared to historical control) in the IC2/3, IC1/2/3 subgroups
and all-comers, in patients who had no prior chemotherapy in the metastatic setting and who
were ineligible for cisplatin-based chemotherapy.
Study IMvigor130 is a Phase III trial initially designed as a 2-arm study to investigate the clinical
benefit of atezolizumab plus gemcitabine/carboplatin relative to placebo plus
gemcitabine/carboplatin in 1L cisplatin-ineligible patients with mUC. During the initiation of
IMvigor130 in early 2016, study results became available from the 1L cisplatin-ineligible
patients of IMvigor210 Cohort 1 that showed clinically meaningful and durable responses of
atezolizumab monotherapy independent of PD-L1 expression levels (see Section 2.3.1) that not
only compared very favorably to historical control of carboplatin based treatment (De
Santis et al. 2012), but also was comparable with cisplatin based treatment in the 1L setting
(von der Maase et al. 2000). These results supported a modification of IMvigor130 to include a
broader patient population with high unmet medical need. The study was modified in
September 2016 (protocol version 3) to encompass 1L mUC patients eligible for any platinum
(carboplatin or cisplatin) and the choice of platinum was opened up to investigator’s choice;
however, they were encouraged to be guided by the Galsky criteria (Galsky et al. 2011). In
addition, a third arm was added to investigate atezolizumab monotherapy (see Appendix 3 for a
summary of the IMvigor130 study design and statistical methods). After its inception, and via
the AA procedure (described in Section 2.1.4), IMvigor130 was subsequently designated as a
PMR.
The FDA’s Position:
As a consequence of the protocol amendment changes for IMvigor130, the primary analysis
population of atezolizumab + chemotherapy vs. placebo + chemotherapy involved two
enrollment stages and a statistical method is needed to adjust for the two stages (see section
2.2.2 for detailed information). In addition, the analysis population for the comparison between
atezolizumab monotherapy and atezolizumab + chemotherapy included only patients
concurrently enrolled after protocol v3 (enrollment Stage 2) when the atezolizumab
monotherapy arm was added to the design, and before the implementation of protocol v6 that
limited atezolizumab monotherapy enrollment to patients with PD-L1 IC2/3 tumors.
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3.1.1. Study Design
The Applicant’s Position:
Table 1 Summary of Atezolizumab Clinical Trials Relevant to 1L mUC Indication
Trial Identity/
Status/CCODs

Trial Design/Study
Population

No of Patients

Study Endpoints

Phase II, global,
multicenter, twocohort, single-arm trial
Cohort 1: Patients with
locally advanced or 1L
metastatic UCab

Atezolizumabc
Cohort 1 (1L): n=119 treated

Primary: ORR (IRF-RECIST v1.1 )
Secondary: ORR (INV-RECIST v1.1), DOR
and PFS (IRF- and by INV- RECIST v1.1),
OS and 1-year OS, safety, PK, ADA.

Phase III, multicenter,
randomized, placebocontrolled, partially
blindd

Atezo+Chemo (Arm A):
Atezolizumab +
Chemotherapy (cisplatin or
carboplatin + gemcitabine)c
(ITT n=451)
Atezo Mono (Arm B)e:
Atezolizumab Monotherapy
(ITT n=362)
Placebo+Chemo (Arm C):
Placebo + Chemotherapy
(cisplatin or carboplatin +
gemcitabine) (ITT n=400)

Co-Primary: INV-PFS (Atezo+Chemo vs.
Placebo+Chemo) per RECIST v1.1 and OS
(Atezo+Chemo vs. Placebo+Chemo and
Atezo Mono vs. Placebo+Chemo)
Secondary: IRF-PFS, INV-assessed ORR
and DOR per RECIST v1.1, INV-PFS (Atezo
Mono vs. Placebo+Chemo), OS and PFS
rate at 1-year, TTD in global health status
and deterioration in physical function
using EORTC QLQ-C30

Pivotal Study
IMvigor210
Ongoing for Cohort 1
only.
Update Analyses:
14Mar2016 (efficacy in
support of AA in USPI),
4Jul2016 (Safety)
PMR Conversion Study
IMvigor130
Ongoing
Final PFS/First Interim
OS Analysis:
31May2019
Second Interim OS
Analysis:
14Jun2020

Patients with locally
advanced or mUC who
had not received prior
systemic therapy in the
metastatic setting and
who were eligible for
platinum-based
chemotherapy (1L).

2L = second-line; ADA = anti-drug antibody; CCOD=clinical cutoff date; EORTC = European Organisation for Research and
Treatment of Cancer; INV = Investigator; IRF = Independent Review Facility; ITT=intent-to-treat; ORR = objective response rate;
PFS = progression-free survival; PK = Pharmacokinetic; QLQ-C30 = Quality of Life Questionnaire Core 30; RECIST = Response
Evaluation Criteria in Solid Tumors; TTD = time to deterioration; v = version.
a

No prior chemotherapy in the metastatic setting and ineligible for cisplatin-based chemotherapy.

IMvigor210 Cohort 2 is not described herein as this cohort included 2L patients with locally advanced or metastatic UC
(patients who failed a prior platinum-based therapy or progressed within 12 months of a platinum-containing treatment
administered in the neoadjuvant or adjuvant setting).
c Atezolizumab- 1200mg IV infusion Q3W; Placebo- IV, q3w; Gemcitabine- IV, 1000 mg/m2, on Day1 and Day8 of each 21-day
cycle; Carboplatin- IV, starting dose calculated to achieve an area under the concentration-time curve of 4.5, on Day 1 of each
21-day cycle; Cisplatin- IV, 70 mg/m2, on Day 1 of each 21-day cycle. All study drugs were administered until investigatorassessed disease progression per RECISTv1.1 or unacceptable toxicity.
b

d Blinded

atezolizumab/placebo in combination with open-label platinum-based chemotherapy (carboplatin or cisplatin plus
gemcitabine). Open-label atezolizumab monotherapy (Arm B).
e The atezolizumab monotherapy arm was added later to the design.

See Appendix 1 and Appendix 3 for the study schema for Studies IMvigor210 and IMvigor130,
respectively. The major and relevant amendments to the protocol and statistical analysis for
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IMvigor210 and IMvigor130 are summarized in Appendix 5.
3.1.2. Statistical Methods
The Applicant’s Position:
IMvigor210 (Cohort 1): The all-comer population included all treated patients, defined as
enrolled patients who received any amount of study drug. The ORR analyses were performed
on the objective response−evaluable population, which was defined as all-comer patients who
had measureable disease per RECIST v1.1 at baseline. DOR analysis was performed on the
subset of patients who achieved an objective response, and OS analysis was performed on the
all-comer population.
For the primary efficacy analysis of the ORRs, overall Type I error was controlled at a α level of
0.05. A hierarchical fixed-sequence testing procedure was used to compare the IRF-assessed
ORR in the three populations (i.e., objective response−evaluable patients with an
immunohistochemistry (IHC) score of IC2/3, followed by objective response−evaluable patients
with an IHC score of IC1/2/3, followed by all objective response−evaluable patients), with a
historical control ORR of 10% at a specific α-level of 0.05 for each test.
For the ORR analysis, RECIST v1.1 criteria were used. Patients not meeting these criteria,
including patients without at least one post-baseline response assessment, were considered
non responders. The exact 95% confidence intervals (CIs) using the Pearson-Clopper method for
ORR were provided. The exact binomial test was used to evaluate whether atezolizumab
treatment resulted in a statistically significant difference in ORR between the observed ORR
and the historical control ORR.
No formal hypothesis testing was performed on the secondary efficacy endpoints. The KaplanMeier method was used to estimate DOR and OS. The 95% CIs for medians were computed
using the Brookmeyer Crowley method.
IMvigor130: INV-PFS and OS are co-primary efficacy endpoints. One-sided α (0.025) was split
between PFS (0.01) and OS (0.15). The α=0.01 was recycled to OS given PFS results were
statistically significant. Formal hypothesis testing of OS was conducted using a hierarchical
approach in the following order: Atezo+Chemo vs. Placebo+Chemo in ITT, followed by Atezo
Mono vs. Placebo+Chemo in ITT, then followed by Atezo Mono vs. Placebo+Chemo in PD-L1
IC2/3 population (Appendix 3). For comparison of efficacy between Atezo Mono vs.
Placebo+Chemo arm, the ITT population included only patients concurrently enrolled after
protocol v3 (enrollment Stage 2) when the atezolizumab monotherapy arm was added to the
design, and before the implementation of protocol v6 that limited atezolizumab monotherapy
enrollment to patients with PD-L1 IC2/3 tumors.
INV-PFS was defined as the time from randomization to the first documented disease
progression as determined by the investigator with use of RECIST v1.1, or death due to any
cause, whichever occurred first. OS was defined as the time from randomization to death from
17

any cause. Kaplan-Meier methodology was used to estimate OS. Treatment comparisons were
based on the stratified log-rank test. The hazard ratio (HR) for PFS and OS was estimated using
a stratified Cox regression model and the 95% CI for the HR are provided. The stratification
factors included the randomization stratification factors: PD-L1 IC status (IC0 vs IC1 vs IC2/3);
Bajorin risk factor score (Bajorin et al. 1999) including Karnofsky Performance Status (KPS) <
80% vs. ≥ 80% and presence of visceral metastases (0 vs. 1 vs. 2 and/or liver metastases);
investigator’s choice of chemotherapy (cisplatin+gemcitabine or carboplatin+gemcitabine).
Analyses of Atezo+Chemo vs. Placebo+Chemo were also stratified by enrollment stage (i.e.,
patients enrolled before/after protocol v3).
The FDA’s Position:
In general, FDA agrees with the description of the study design and statistical methods. Study
IMvigor 210 (Cohort 1) served as the basis for accelerated approval and Study IMvigor130 is the
confirmatory study. As IMvigor130 is still ongoing and the datasets have not been submitted to
the FDA, the FDA has not conducted its own analyses of this study.
In the study IMvigor 210, the efficacy evaluation was based on the observed magnitude of the
overall response rate along with the duration of response. FDA did not use any statistical
inferential procedures to evaluate the single-arm study results. The time-to-event endpoint of
OS in a single arm trial is considered as exploratory only and is not interpretable.
For study IMvigor130, the enrollment of the study population involved two stages. In the first
stage, the study was initially implemented with two treatment arms to which cisplatin-ineligible
patients were randomized in a 2:1 ratio to either atezolizumab + chemotherapy vs. placebo +
chemotherapy. The atezolizumab monotherapy arm was added in protocol v3 and the
eligibility criteria were expanded to allow patients who were eligible for cisplatin-based
chemotherapy to enter the study. The FDA notes that patients who were not eligible for any
platinum-containing chemotherapy were not enrolled on IMvigor130 and this study thus does
not directly address efficacy or safety in this population.
The primary analysis population for the comparison between atezolizumab + chemotherapy vs.
placebo + chemotherapy included all ITT populations from both enrollment stages. A p-value
combination method (Wassmer 2006) was proposed to adjust for this effect and combine the
two stages. The proposed statistical method involved a weighting mechanism of the two
enrollment stages based on the projected number of events at the time of analysis.
The final OS analysis is planned to occur at 667 events. There were two interim OS analyses
planned at 69% and 85% of the total OS events needed for the final analyses; to date the two
interim analyses have occurred.

3.2 Efficacy Summary
3.2.1. Pivotal Study IMvigor210 Results Cohort 1 (Locally Advanced or 1L mUC)
The Applicant’s Position:
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Compared with historical control (from carboplatin-based chemotherapy), data from Study
IMvigor210 Cohort 1 showed atezolizumab treatment resulted in a clinically meaningful
improvement in IRF-assessed ORR in both the PD-L1-positive and all-comer populations.
Disposition
A total of 123 patients in Cohort 1 were enrolled with 119 patients treated. At the time of the
updated 1-year follow-up analysis (CCOD 14Mar2016), 82.4% (98/119) of patients in Cohort 1
had discontinued treatment with atezolizumab. The primary reason for treatment
discontinuation was disease progression (63.0%). The remaining patients discontinued due to
withdrawal by subject (9.2%), AE (8.4%), and physician decision and other (0.8% each).
Demographics and Baseline Characteristics
Overall, the demographic characteristics of patients in Cohort 1 were consistent with the
general UC population and in other clinical trials for 1L cisplatin-ineligible UC. The majority of
patients were White (90.7%), men (80.5%), and the median age was 73.0 years (range: 47−
92 years). In total, 80.5% of patients were enrolled in the United States.
Baseline characteristics were representative of patients with poor prognostic factors inclusive
of ECOG PS=2 (18.6% of patients), visceral metastasis (65.3%), liver metastasis (21.0%), two
Bajorin Risk Factors (13.6%), and creatinine clearance <60 mL/minute (54.2%).
Efficacy Results
Overall, efficacy results that were the basis of AA for 1L mUC (median survival follow-up of 14.4
months; CCOD 14Mar2016) showed clinically-meaningful benefit of atezolizumab in patients
with locally advanced or mUC. The ORR (IRF-assessed per RECIST v1.1) was 23.5% (28/119 [95%
CI: 16.2, 32.2]) in the all-comer population, and 28.1% (9/32 [95% CI: 13.8, 46.8]) in patients
with PD-L1 expression of ≥ 5%. The median DOR had not been reached in any PD-L1 subgroup
or in all-comers, and the OS was not mature (overall OS event rate=47.1%).
Preliminary data (as of 31Jan2021, 5.8 years from last patient in) showed that among the 28
responders, 17 patients (60.7%) had ongoing response (IRF-assessed DOR) at 24 months (see
INV-assessed ORR and median DOR in Appendix 2). Further data cleaning and IRF scan review
are ongoing.
The FDA’s Position:
Durable responses in the cisplatin-ineligible cohort of IMvigor210 [n=119; ORR of 23.5% [95%
CI: 16.2, 32.2] and median DOR not reached [range: 3.7, 16.6+ months]) provided evidence of
early clinical benefit, which served as the basis for accelerated approval. While response rates
were not greater than available therapies such as gemcitabine + carboplatin, the durability of
these responses appeared longer. Time to event endpoints, such as PFS and OS, are not
interpretable in a single-arm trial and are considered exploratory only.
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3.2.2 PMR Study IMvigor130 Results
The Applicant’s Position:
The primary analysis of IMvigor130 showed a statistically significant improvement in INV-PFS
for Atezo+Chemo vs. Placebo+Chemo. For the interim OS analyses, while no formal hypothesis
testing was conducted, for the comparison of OS in the Atezo Mono arm relative to the
Placebo+Chemo arm (including carboplatin+gemcitabine), there was a positive trend of OS in
PD-L1 IC ≥5% patients, including the cisplatin-ineligible population.
Disposition
In total, 1213 patients were enrolled and randomized to treatment: 451 patients in the
Atezo+Chemo arm, 362 patients in the Atezo Mono arm, and 400 patients in the
Placebo+Chemo arm and of these, 444 patients (98.4%), 359 patients (99.2%), and 394 patients
(98.5%) received any study treatment, respectively. At the time of the primary analysis (final
PFS analysis and first interim OS analysis, CCOD of 31May2019), 39.0% were alive and remained
on study (16.2% on treatment and 22.8% in follow-up). Of all randomized patients, more
patients in the Atezo+Chemo arm (17.5%) and in the Atezo Mono arm (18.2%) were alive and
remained on treatment compared with the Placebo+Chemo arm (12.8%). A total of 740
patients (61.0%) had discontinued the study, with the most common reason for discontinuation
being death (52.6%).
Demographics and Baseline Characteristics
In the ITT population overall, baseline demographics were mostly well balanced across the
three treatment arms and as expected for the mUC population. The patient population were
predominantly White (75.0%), men (75.5%), and the median age was 68 years (range: 31-89
years) with an ECOG PS of 0/1 (89.2%). Visceral metastases (liver, lungs, and bone) were
present in 57.6% of patients and 17.9% had lymph node disease only. Bajorin risk factor scores
were comparable across the three arms, with 40.3% of all patients with a Bajorin risk factor of 0
and no liver metastases, 37.3% with a Bajorin risk factor of 1 and no liver metastases, and
22.4% with a Bajorin risk factor of 2 and/or liver metastases.
At enrollment, the proportion of patients who were cisplatin-ineligible according to the Galsky
criteria (Galsky et al. 2011) was 58.3% in the Atezo+Chemo arm, 53.0% in the Atezo Mono arm,
and 55.5% in the Placebo+Chemo arm.
The demographics and baseline characteristics of patients in the Placebo+Chemo arm who
were considered cisplatin-ineligible (per the Galsky criteria) or cisplatin-eligible at enrollment
were generally comparable with those of the corresponding groups of patients in the Atezo
Mono arm. Compared to the cisplatin-ineligible patients enrolled into IMvigor210 Cohort 1
(single-arm study), the patient characteristics were broadly similar; however, due to the
chemotherapy control arm, patients who were not able to tolerate platinum-based therapy
were excluded, per protocol, from IMvigor130.
Efficacy Results:
Key efficacy results from IMvigor130 are presented in the order of hierarchical testing with final
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PFS results based on the CCOD of 31May2019 (median duration of survival follow-up of 11.8
months [range: 0.0-32.6 months]), and OS results are based on the most recent CCOD of
14Jun2020 (median duration of survival follow-up of 13.3 months [range: 0.0 – 45.0 months]).
Atezolizumab+Chemotherapy vs. Placebo+Chemotherapy
ITT population: The IMvigor130 study met its co-primary objective of demonstrating a
statistically-significant improvement in INV-PFS (assessed per RECIST v1.1) in the Atezo+Chemo
arm relative to Placebo+Chemo (stratified HR: 0.82 [95% CI: 0.70, 0.96], one-sided p
value=0.007<pre-specified α-level of 0.01). Median PFS was longer with Atezo+Chemo
compared with Placebo+Chemo (8.2 months [95% CI: 6.5, 8.3] vs. 6.3 months [95% CI: 6.2, 7.0]).
At the second interim analysis, the co-primary endpoint of OS did not cross the pre-specified
interim efficacy boundary of 0.014 (stratified HR was 0.84 [95% CI: 0.71, 1.00] and median
duration of OS was 16.1 months [95% CI: 14.2, 18.8] in the Atezo+Chemo arm and 13.4 months
[95% CI: 11.9, 15.2] in the Placebo+Chemo arm; see Figure 1 and Appendix 4).
Atezolizumab Monotherapy vs. Placebo + Chemotherapy
At the second interim OS analysis, based on the pre-specified hierarchical testing strategy, no
formal hypothesis testing was conducted for the comparison of OS in the Atezo Mono arm
relative to the Placebo+Chemo arm because the pre-specified interim boundary for statistical
significance for the OS comparison of Atezo+Chemo vs. Placebo+Chemo was not crossed.
ITT population: The stratified HR for OS for the comparison of Atezo Mono vs. Placebo+Chemo
was 0.99 (95% CI: 0.83, 1.19; see Figure 1 in Appendix 4). The estimated median OS was 15.2
months (95% CI: 13.1, 17.7) in the Atezo Mono arm and 13.1 months (95% CI: 11.7, 15.1) in the
Placebo+Chemo arm.
Population with PD-L1 IC ≥ 5% vs. <5%: OS in the population with PD-L1 expression of ≥ 5%,
showed a numerical improvement in Atezo Mono vs. Placebo+Chemo patients (stratified OS
HR: 0.67 [95% CI: 0.45, 1.02]; see Figure 2 in Appendix 4). Due to the testing hierarchy (see
Appendix 3), no formal comparison can yet be conducted. The Kaplan-Meier estimated median
OS was 27.5 months (96% CI: 17.7, NE) in the Atezo Mono arm (n=88) and 16.7 months (95% CI:
10.0, 26.1) in the Placebo+Chemo arm (n=85). In contrast, OS in the population with PD-L1
expression of < 5%, showed no improvement in Atezo Mono vs. Placebo+Chemo patients
(unstratified HR: 1.05 [95% CI: 0.86, 1.28]; see Figure 3 in Appendix 4).
Cisplatin-ineligible PD-L1 IC ≥ 5% subgroup per current indication: In an exploratory analysis of
OS by PD-L1 status in patients who were cisplatin-ineligible by Galsky criteria, a numerically
longer OS was observed in patients who were cisplatin-ineligible with PD-L1 expression of ≥ 5%,
for the Atezo Mono arm compared with the Placebo+Chemo arm (unstratified HR: 0.60 [95% CI:
0.36, 1.01]). The Kaplan-Meier estimated median OS was 18.6 months (95% CI: 14.0, NE) in the
Atezo Mono arm (n=50) and 10.0 months (95% CI: 7.4, 18.1) in the Placebo+Chemo arm (n=43;
see Figure 2).
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The FDA does not consider the demonstrated investigator-assessed PFS improvement of 1.9
months (8.2 months [95% CI: 6.5, 8.3] vs 6.3 months [95% CI: 6.2, 7.0]) for atezolizumab +
chemotherapy compared to placebo + chemotherapy to be clinically meaningful for an add-on
therapy, particularly given the assessment interval of approximately 2 months (9 weeks) during
the first 54 weeks after randomization. At the second interim analysis of OS comparing the
treatment arms of atezolizumab + chemotherapy vs. placebo + chemotherapy, 570 deaths were
observed, with an information fraction of 85%. Other secondary analyses of OS in different
subgroups are considered descriptive only, because the OS comparing atezolizumab +
chemotherapy vs. placebo + chemotherapy was not statistically significant. As IMvigor130 is still
ongoing and the datasets have not been submitted to the FDA, the FDA has not conducted its
own analyses of this study.

33 Efficacy Conclusions
The Applicant’s Position:
The results from Study IMvigor210 Cohort 1 led to the AA in 1L mUC. The totality of data that
includes the results from IMvigor130 continue to support the benefit of atezolizumab
monotherapy as a chemotherapy-sparing treatment in cisplatin-ineligible mUC patients.
In the single arm setting of IMvigor210 Cohort 1, atezolizumab demonstrated clinically
meaningful improvement of ORR and DOR over historical control of carboplatin-based
chemotherapy, regardless of PD-L1 status. Study IMvigor210 is ongoing, and updated results
continue to show durable responses. Preliminary data (as of 31Jan2021), showed that among
the 28 responders, 17 patients [60.7%] had ongoing response at 24 months. Further data
cleaning is ongoing.
In the randomized setting of IMvigor130 (the current PMR study), the primary analysis showed
a statistically significant improvement in INV-PFS for Atezo+Chemo vs. Placebo+Chemo.
Although the interim analyses of OS have not crossed the boundary for statistical significance at
this point, the results showed a positive trend. While no formal hypothesis testing was
conducted for the comparison of OS in the Atezo Mono arm relative to the Placebo+Chemo arm
(including carboplatin+gemcitabine), there was a clinically meaningful improvement in OS in
PD-L1 IC ≥5% patients, including the cisplatin-ineligible population, which is the subgroup that
reflects the currently approved indication.
A higher PD-L1 expression (PD-L1 IC ≥5% vs. <5%) appeared to correlate with a greater OS
treatment effect for the Atezo Mono arm vs. the Placebo+Chemo arm in IMvigor130; this
highlights the utility of the PD-L1 biomarker (SP142 assay) to select patients most likely to
benefit from atezolizumab monotherapy in comparison to chemotherapy standard of care in
certain disease type/setting.
The FDA’s Position:
The FDA has not analyzed or confirmed duration of response subsequent to the database cutoff
used for the original approval.
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IMvigor130 is the ongoing Phase III trial designated at the time of the accelerated approval to
confirm the benefit of atezolizumab in this indication and the FDA does not consider the
reported improvement in PFS at the time of the final PFS analysis to be clinically meaningful.
The study has not met its co-primary endpoint of OS at either the first (69% of total OS events
observed) or second (85% of total OS events observed) interim OS analysis based on the topline results presented by the Applicant. As no formal hypothesis testing was conducted for the
comparison of OS in the atezolizumab monotherapy arm related to the chemotherapy arm, the
FDA does not agree that “a clinically meaningful improvement in OS in patients with PD-L1 IC
≥5%” has been demonstrated. The final OS analysis is pending and, per the Applicant, is
expected in 2022.
The FDA does not consider that atezolizumab’s clinical benefit in patients with cisplatinineligible metastatic urothelial carcinoma has been adequately confirmed by IMvigor130 based
on the results submitted. The study did not enroll patients considered ineligible for platinumbased chemotherapy and thus did not demonstrate clinical benefit in this population either.

4. Safety
The Applicant’s Position:
The safety profile of atezolizumab in 1L mUC is consistent with the well-defined safety profile of
atezolizumab across other approved indications and compares favorably with standard of care
in 1L UC platinum-based chemotherapy treatment.
The safety profile of atezolizumab is based on an extensive clinical development program with
approximately 18,296 patients treated with atezolizumab (of which ~1,932 participated in all
clinical trials in bladder cancer). In addition, more than 106,316 patients world-wide received
atezolizumab in the post marketing setting across all indications, including 24,041 patients with
mUC.
Clinical experience with atezolizumab as a monotherapy reflected in the USPI is based on 2,616
patients which included 524 patients with mUC, 1,636 patients with metastatic NSCLC, and 456
patients with other tumor types.
The immune-mediated adverse reactions (as presented in the USPI section Warnings and
Precautions) include pneumonitis (3%), colitis (1%), hepatitis (1.8%), endocrinopathies (adrenal
insufficiency [0.4%], hypophysitis [<0.1%], thyroid disorders [hyperthyroidism 0.8%,
hypothyroidism 4.9% (including thyroiditis 0.2%)], type 1 diabetes mellitus [0.3%]), nephritis
with renal dysfunction in <0.1%, dermatological adverse reactions in 0.6%, and other immunemediated ADRs with incidence of <1%. Infusion-related reactions occurred in 1.3% of patients.
The most common adverse drug reactions (ADRs) identified across clinical trials with
atezolizumab monotherapy described in the USPI (≥20% patients) were fatigue/asthenia,
nausea, cough, dyspnea, and decreased appetite.
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The safety evaluation presented in this document to support the 1L mUC indication is based on:
• Study IMvigor210 [Cohort 1]: data from 119 safety-evaluable patients (i.e., all patients
who received any dose of atezolizumab);
• PMR study IMvigor130 [Atezo Mono arm]: data from 354 safety-evaluable patients;
• Comparison of safety data from the Atezo Mono arm with the Placebo+Chemo arm of
IMvigor130.
The data from IMvigor210 [Cohort 1] and IMvigor130 are presented alongside the safety
reference pool for atezolizumab monotherapy (2,616 patients) as reflected in the USPI, and
demonstrate consistency in the atezolizumab monotherapy safety data across multiple studies
and indications.
The FDA’s Position:
Atezolizumab’s safety profile is well-characterized. As this study is still ongoing and the
datasets have not been submitted to the FDA, the FDA did not conduct safety analyses specific
to IMvigor130 and cannot comment on the Applicant’s statements regarding safety outcomes
in this trial.

4.1 Exposure
The Applicant’s Position:
Overall, the extent of exposure to atezolizumab monotherapy in IMvigor210 [Cohort 1] and
IMvigor130 [Atezo Mono] was similar to that of the exposure to atezolizumab monotherapy
reflected in the reference data pool for safety in the USPI (Table 2).
Within IMvigor130, a shorter median duration of treatment and lower median number of
administered doses were observed with atezolizumab in the Atezo Mono arm compared with
Atezo+Chemo arm and placebo in the Placebo+Chemo arm. Based on INV-PFS in the Atezo
Mono arm, median treatment duration in the ITT population for IC0/1 patients [N=272] and
IC2/3 patients [N=88], were 2.2 months (95% CI: 2.1, 2.4) and 7.0 months (95% CI: 4.7, 12.5)
respectively. Hence, the shorter median duration of treatment, was primarily driven by the
lower efficacy seen in the IC0/1 subgroup of patients of the Atezo mono arm, who were
proportionally dominant over the IC2/3 subgroup of patients, whose response to treatment
was markedly better and who remained on treatment for considerably longer.
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Table 2: Overview of Exposure: IMvigor210 (Cohort 1), IMvigor130 (Atezo Mono Arm vs
Placebo+Chemo Arm vs Atezo+Chemo Arm) and Safety Reference Pooled Population (USPI
Atezo Monotherapy Pool).
Exposure for Atezolizumab and Placebo*
IMvigor210 a
[Cohort 1]

IMvigor130 b

Reference

[Atezo Mono] [Placebo+Chemo] [Atezo+Chemo] Atezo mono pool
(USPI) c

(N=119)

(N=354)

(N=389)

(N=454)

(N=2,616)

2.7 (0-39)

5.9 (0-40)

6 (0-45)

3.5 (0−53)

4 (1-54)

9 (1-58)

9 (1-61)

6 (1−64)

Median Treatment Duration (months [min-max])
3.5 (0-23.5)
Number of Doses (median [min-max])
6 (1-35)

IMvigor210 (Updated analysis, CCOD 4 Jul 2016- the most recent safety datacut, includes complete safety data from the study
presented in the USPI); b IMvigor130 (Updated analysis, CCOD 14 Jun 2020); c USPI Pooled Atezo Mono (2.6K
* Exposure for atezolizumab is presented for IMvigor210 [Cohort1], IMvigor130 [Atezo Mono], [Atezo+Chemo] and reference
Atezo Mono pool (USPI). Exposure for placebo is presented for IMvigor130 [Placebo+Chemo].

a

The FDA’s Position:
The FDA did not conduct exposure analyses specific to IMvigor130 and cannot comment on the
Applicant’s statements regarding duration of exposure in this trial.

4.2 Summary of Adverse Events
The Applicant’s Position:
Overview of the safety data in 1L mUC demonstrated consistency of IMvigor210 [Cohort 1] and
IMvigor130 [Atezo Mono] results with the well-defined safety profile of atezolizumab
monotherapy, as presented in the USPI based on its reference data pool (Table 3 and
Appendix 5).
In IMvigor130, the safety profile of atezolizumab administered as a monotherapy [Atezo Mono
arm] compared favorably to that of chemotherapy [Placebo+Chemo arm], as shown by Grade 34 AEs, SAEs and AEs leading to withdrawal from any study treatment (Table 3). The incidence of
Grade 5 AEs was numerically higher in the Atezo Mono arm (8.2%) compared with the
Placebo+Chemo arm (5.1%). Based on review of individual cases, the majority of the
IMvigor130 patients with Grade 5 AEs in [Atezo Mono] arm had multiple underlying
comorbidities and the incidence of treatment-related Grade 5 events were similar between the
two arms.
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Table 3 Overview of Safety: IMvigor210 (Cohort 1), IMvigor130 (Atezo Mono Arm vs
Placebo+Chemo Arm) and Safety Reference Pooled Population (USPI Atezo Monotherapy Pool).
IMvigor210 a
[Cohort 1]

Total number of patients with at
least one AE (any grade)
Total number of AEs

(N=119)

(N=354)

(N=389)

Reference
Atezo mono
pool (USPI) c
(N=2,616)

114 (95.8%)

329 (92.9%)

385 (99%)

2510 (95.9%)

Total number treatment-related AEs

1192

2606

6710

27653

79 (66.4%)

216 (61.0%)

372 (95.6%)

1760 (67.3%)

54 (45.4%)
19 (16.0%)
45 (37.8%)
12 (10.1%)

156 (44.1%)
57 (16.1%)
156 (44.1%)
44 (12.4%)

331 (85.1%)
312 (80.2%)
194 (49.9%)
101 (26.0%)

1200 (45.9%)
382 (14.6%)
1065 (40.7%)
266 (10.2%)

4 (3.4%)
1 (0.8%)

29 (8.2%)
3 (0.8%)

20 (5.1%)
4 (1.0%)

87 (3.3%)
7 (0.3%)

9 (7.6%)

25 (7.1%)

131 (33.7%)

182 (7.0%)

41 (34.5%)

120 (33.9%)

303 (77.9%)

718 (27.4%)

Total number of patients with:
Grade 3-4 AE
Treatment-related Grade 3-4 AE
Serious AE
Treatment-related Serious AE
Grade 5 AE
Treatment-related Grade 5 AE
AEs leading to withdrawal from
any study treatment
AEs leading to any study treatment
dose modification/interruption

IMvigor130 b
[Atezo Mono]
[Placebo+Chemo]

Atezo=atezolizumab.
IMvigor210 (GO29293) Supplemental Results Report (CCOD 4Jul2016) RDR 1073475, b IMvigor130 (WO30070) Update CSR,
(CCOD 14Jun2020) RDR 1103266, c USPI Pooled Atezo Mono (2.6K): GO27831(PCD4989g All Cohorts) [CCOD 31MAR2016] +
GO28625(FIR )[CCOD 07JAN2015] + GO28753(POPLAR) [CCOD 01DEC2015]+ GO28754(BIRCH) [CCOD 01DEC2015] +
GO28915(OAK) [CCOD 07JUL2016] + GO29293(IMVIGOR210) [CCOD 04JUL2016].

a
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IMvigor210 Safety Summary
The most frequent AEs (incidence ≥20% patients) in IMvigor210 [Cohort 1] were fatigue,
decreased appetite, diarrhoea and nausea (Appendix 7). This is similar to the most frequent AEs
(incidence ≥20% patients) as presented in the USPI safety reference pool which include fatigue,
decreased appetite, nausea, cough and dyspnea.
The type and frequency of Grade 3-4 AEs and SAEs observed in IMvigor210 [Cohort 1] were
similar to the events reported in the Atezo Mono arm of IMvigor130 (Table 4).
IMvigor130 Safety Summary for Atezo Mono vs Placebo+Chemo treatment arms
The most frequent AEs (incidence ≥20% patients) in the Atezo Mono arm of IMvigor130 was
urinary tract infection (UTI). The Placebo+Chemo arm (incidence ≥20% patients) was dominated
by serious haematological toxicities, nausea and vomiting (specifically: anaemia, nausea,
neutropenia, platelet count decreased, neutrophil count decreased, fatigue, thrombocytopenia,
decreased appetite, constipation, vomiting, asthenia and UTI (Appendix 7).
The incidence of Grade 3 - 4 AEs and SAEs was lower in the Atezo Mono arm compared with the
Placebo+Chemo arm of IMvigor130, with a more prominent differences observed in treatmentrelated Grade 3-4 AEs (16.1% patients [Atezo Mono] vs 80.2% patients [Placebo+Chemo]) and
SAEs (12.4% patients [Atezo Mono] vs 26.0% patients [Placebo+Chemo]).
Discontinuation from study treatments due to AEs was markedly lower in the Atezo Mono arm
compared with the Placebo+Chemo arm of IMvigor130 (7.1% patients [Atezo Mono] vs 33.7%
patients [Placebo+Chemo]), emphasizing the favorable tolerability of Atezo monotherapy over
standard of care chemotherapy. The low incidence of discontinuation due to AEs for Atezo
monotherapy is consistently demonstrated across IMvigor210 [Cohort 1; 7.6% patients] and the
USPI Safety Reference Atezo Mono Pooled Population [N=2,616; 7.0% patients].
Grade 5 AEs (regardless of causality) were numerically higher in the IMvigor130 Atezo Mono
arm (8.2%), when compared with incidence of Grade 5 events seen in IMvigor210 [Cohort 1]
(3.4%), the atezolizumab USPI pooled monotherapy population (3.3%) and the Atezo+Chemo
(2.0%) and Placebo+Chemo (5.1%) arms of IMvigor130. This imbalance was driven by a higher
number of Grade 5 events ([Atezo Mono] arm of IMvigor130) in Infections and Infestations
(predominantly events of sepsis/urosepsis originating from urinary tract infections), Cardiac
Disorders (All patients with Grade 5 cardiac events in [Atezo Mono arm] had multiple
concurrent cardiovascular risks), Renal and Urinary Disorders (common in the mUC population)
and Vascular Disorders.
Nonetheless, the incidence of treatment-related Grade 5 AEs was similar across all arms of the
IMvigor130 study, and/or across IMvigor210 [Cohort 1] and the atezolizumab USPI pooled
monotherapy population.
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Table 4 Summary of Most Frequent Grade 3-4 AEs, Grade 5 AEs and SAEs: IMvigor210 (Cohort
1) and IMvigor130 (Atezo Mono Arm vs Placebo+Chemo Arm).
IMvigor210 (Cohort 1)

IMvigor130 [Atezo Mono]

IMvigor130 [Placebo+ Chemo]

Grade 3-4 AEs (Incidence ≥2.0% patients)
Fatigue and anaemia (5% each),
ALT increased and blood
creatinine increased (3.4% each),
hyponatremia, asthenia, renal
failure, small intestinal
obstruction, back pain, urinary
tract infection, decreased
appetite, diarrhea, AST
increased, urosepsis, and
hypotension (2.5% each)

UTI (6.5%), anaemia (4.5%), asthenia
(3.1%), hematuria (2.8%), acute
kidney injury and fatigue (2.0%
each)

Anaemia (38.3%), neutropenia
(30.1%), platelet count decreased
and neutrophil count decreased
(24.2% each), thrombocytopenia
(18.0%), UTI (9.8%), WBC count
decreased (9.5%), leukopenia
(8.5%), fatigue (7.2%), asthenia
(5.1%), nausea (3.6%),
hyponatraemia and vomiting (2.8%),
febrile neutropenia, haematuria,
and hypertension (2.6% each),
hyperkalaemia and acute kidney
injury (2.3% each)

Treatment-Related Grade 3-4 AEs (≥2.0% patients)
Fatigue and ALT increased (3.4%
each), and AST increased (2.5%)

None

Grade 5 AEs (Incidence ≥2 patients)
None

Septic shock (3 [0.8%] patients),
death and pneumonia (2 [0.6%]
patients each), urosepsis and acute
coronary syndrome (2 [0.6%]
patients each)
Treatment-Related Grade 5 AEs (Incidence ≥2 patients)
None

Death 7 (1.8%) and septic shock 2
(0.5%)

None
None
Serious Adverse Events (Incidence ≥2.0% patient)

Acute kidney injury and renal
failure (3.4%), small intestinal
obstruction, sepsis and diarrhea
(2.5% each).

UTI (5.9%), haematuria (3.1%),
pyrexia (2.5%), acute kidney injury
and renal failure (2.3% each)

Treatment-Related Serious Adverse Events (Incidence ≥2.0% patient)
Diarrhea (2.5%)

Anaemia (7.5%), neutrophil count
decreased (6.4%), platelet count
decreased (5.9%), neutropenia
(4.4%), thrombocytopenia (3.6%),
and WBC count decreased (3.3%)

None

UTI (7.7%), thrombocytopenia
(5.7%), anaemia (4.9%), platelet
count decreased and pyrexia (3.1%),
acute kidney injury (2.6%), and
febrile neutropenia (2.3%)
None

ALT= alanine aminotransferase; AST=aspartate aminotransferase; UTI= urinary tract infection; WBC=white blood cells.
AEs are presented by Preferred Terms (PTs).
IMvigor210 (GO29293) Supplemental Results Report (CCOD 4Jul2016) RDR 1073475, IMvigor130 (WO30070) Update CSR,
(CCOD 14Jun2020) RDR 1103266.
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The analysis of safety by cisplatin eligibility (Appendix 8) in IMvigor130 showed a generally
consistent pattern between the cisplatin-eligible and cisplatin-ineligible subgroups.
In the cisplatin-ineligible patients, i.e. those representative of a population for whom treatment
with atezolizumab is approved, substantial benefits were demonstrated in the safety profile of
Atezo Mono in comparison with Placebo+Chemo, as evident from a lower numbers of Grade 34 AEs, Serious AEs, AEs leading to discontinuation from the study treatment and dose
interruption. Grade 5 AEs in this subset of patients (regardless of causality) were numerically
higher in the Atezo Mono arm (10.1%) than in the Placebo+Chemo arm (6.5%), however the
treatment-related Grade 5 AEs were similar (Table 5).
Table 5 Overview of Safety: IMvigor130 Cisplatin-Ineligible Population (Atezo Mono Arm vs
Placebo+Chemo Arm)

Total number of patients with at least one AE
Total number of AEs
Total number of treatment-related AEs
Total number of patients with at least one
Grade 3−4 AE
Treatment-related Grade 3−4 AE
Serious AE
Treatment-related Serious AE
Grade 5 AE
Treatment-related Grade 5 AE
AE leading to withdrawal from any study
treatment
AE leading to dose reduction or interruption of any
study treatment

IMvigor130 (Cisplatin-Ineligible Patients)
Atezo
Placebo+
Mono
Chemo
(N=188)
(N=214)
177 (94.1%)
212 (99.1%)
1399
3667
111 (59.0%)
205 (95.8%)
84 (44.7%)
26 (13.8%)
85 (45.2%)
19 (10.1%)
19 (10.1%)
2 (1.1%)

183 (85.5%)
177 (82.7%)
115 (53.7%)
67 (31.3%)
14 (6.5%)
3 (1.4%)

11 (5.9%)

76 (35.5%)

62 (33.0%)

166 (77.6%)

IMvigor130 (WO30070) Update CSR, (CCOD 14Jun2020) RDR 1103266.

The FDA’s Position:
The FDA did not conduct safety analyses specific to IMvigor130 and cannot comment on the
Applicant’s statements regarding safety outcomes in this trial.

4.2.1 Summary of Adverse Events of Special Interest
The Applicant’s Position:
For the purpose of analysis, a set of comprehensive definitions comprising Standardized
MedDRA Queries (SMQ), High Level Terms (HLTs), and Sponsor-defined AE Group Terms
(AEGTs) based on the known mechanism of action for atezolizumab and concerns reported with
other immune modulating agents were used to identify and summarize AESIs from the AE
clinical database by medical concept. Since AESIs have evolved with the expanded clinical use of
atezolizumab, medical concepts used in IMvigor130 are more expansive than earlier studies
30

such as IMvigor210 and should be considered when comparing AESIs across studies. Although
AESIs are defined based on the atezolizumab mechanism of action, they were collected across
all studies, including treatment arms which did not contain atezolizumab (Placebo+Chemo arm
in IMvigor130) (Table 6 and Appendix 9).
The most common AESI by medical concept (incidence ≥10%) for patients treated with
atezolizumab monotherapy were immune-mediated rash (17.6% vs 12.1%) in IMvigor210
[Cohort 1] and IMvigor130 [Atezo Mono], respectively; hepatitis [diagnosis and lab
abnormalities] (14.1%) and hypothyroidism (10.5%), both in IMvigor130 [Atezo Mono]). This
was consistent with the safety reference monotherapy pool in the USPI (Appendix 9).
In both studies in 1L mUC, the majority of AESIs were of Grade 1-2 maximum severity and were
generally manageable by withholding atezolizumab or with appropriate treatment (including
administration of corticosteroids), if needed.
No new indication-specific safety findings associated with AESI for atezolizumab were identified
from either of the studies in 1L mUC or in postmarketing setting.
Table 6 Summary of AESIs (All Grades): IMvigor210 (Cohort 1), IMvigor130 (Atezo Mono Arm vs
Placebo+Chemo Arm) and Safety Reference Pooled Population (USPI Atezo Monotherapy Pool).
IMvigor210 a

IMvigor130 b

Reference

[Cohort 1]

[Atezo Mono]

[Placebo+
Chemo]

Atezo mono pool
(USPI) c

(N=119)

(N=354)

(N=389)

(N=2,616)

Any AESI (of any grade)

37 (31.1%)

133 (37.6%)

138 (35.5%)

895 (34.2%)

Treatment Related AESI

31 (26.1%)

107 (30.2%)

109 (28.0%)

642 (24.5%)

93

256

245

1782

Grade 1−2

28 (23.5%)

97 (27.4%)

120 (30.8%)

695 (26.6%)

Grade 3−4

9 (7.6%)

34 (9.6%)

17 (4.4%)

197 (7.5%)

0

2 (0.6%)

1 (0.3%)

3 (0.1%)

Serious AESI

4 (3.4%)

21 (5.9%)

11 (2.8%)

115 (4.4%)

AESIs leading to withdrawal
from study drug

2 (1.7%)

12 (3.4%)

8 (2.1%)

48 (1.8%)

AESIs leading to any study
treatment dose
interruption/modification

4 (3.4%)

39 (11.0%)

27 (6.9%)

168 (6.4%)

Total number of patients with:

Total number of AESI

Grade 5
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IMvigor210 a

AESIs requiring systemic
corticosteroid

IMvigor130 b

Reference

[Cohort 1]

[Atezo Mono]

[Placebo+
Chemo]

Atezo mono pool
(USPI) c

(N=119)

(N=354)

(N=389)

(N=2,616)

10 (8.4%)

30 (8.5%)

23 (5.9%)

197 (7.5%)

1073475, b

IMvigor210 (GO29293) Supplemental Results Report (CCOD 4Jul2016) RDR
IMvigor130 (WO30070) Update CSR,
(CCOD 14Jun2020) RDR 1103266, c USPI Pooled Atezo Mono (2.6K): GO27831(PCD4989g All Cohorts) [CCOD 31MAR2016] +
GO28625(FIR )[CCOD 07JAN2015] + GO28753(POPLAR) [CCOD 01DEC2015]+ GO28754(BIRCH) [CCOD 01DEC2015] +
GO28915(OAK) [CCOD 07JUL2016] + GO29293(IMVIGOR210) [CCOD 04JUL2016].

a

The FDA’s Position:
The FDA did not conduct safety analyses specific to IMvigor130 and cannot comment on the
Applicant’s statements regarding safety outcomes in this trial.

4.3 Safety Conclusions
The Applicant’s Position:
• The safety profile of atezolizumab in 1L mUC derived from Studies IMvigor210
[Cohort 1] and IMvigor130 [Atezo Mono] is consistent with the well-defined safety
profile of atezolizumab monotherapy and is in congruence with the monotherapy
reference safety pool in the USPI and supports a favorable benefit-risk ratio.
• The safety profile observed in 24,041 patients with mUC treated with atezolizumab in
postmarketing settings was generally concordant with the profile reported in the clinical
trials with atezolizumab in mUC.
• No new safety concerns were identified for atezolizumab based on safety information
from the two 1L mUC studies. AEs were generally well-managed by standard medical
practice in accordance with guidance provided in the study protocols and the
TECENTRIQ USPI.
• Atezolizumab monotherapy demonstrated a favorable safety profile when compared
with standard of care platinum-based chemotherapy treatment, avoiding serious
toxicities associated with chemotherapy treatment, such as alopecia, haematological
and gastrointestinal events. There was a markedly lower incidence of treatment-related
SAEs and Grade 3-4 AEs in the Atezo Mono arm compared to the Placebo+Chemo arm in
IMvigor130.
• The higher incidence of Grade 5 AEs (regardless of causality) in the Atezo Mono arm
compared to Placebo+Chemo arm of IMvigor130 is most likely due to confounders such
as comorbidities, which accompanied most of the cases in the Atezo Mono arm.
However, the incidence of the treatment-related Grade 5 AEs was similar across all arms
of the IMvigor130 study, and/or across IMvigor210 [Cohort 1] and the atezolizumab
USPI pooled monotherapy population.
• Dose modifications/interruptions and withdrawals from study treatment were also of a
lower incidence for atezolizumab monotherapy compared with placebo+chemotherapy
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•

in IMvigor130, highlighting significant benefits in tolerability of atezolizumab
monotherapy over chemotherapy.
Substantially beneficial differences were observed in the safety profile of the Atezo
Mono arm compared to Placebo+Chemo arm of IMvigor130, for cisplatin-ineligible
population, which is the subgroup that reflects the currently approved indication.

The FDA’s Position:
The safety profile of atezolizumab is well characterized. The FDA did not conduct safety
analyses specific to IMvigor130 and cannot comment on the Applicant’s statements regarding
safety outcomes in this trial.

5. Other Significant Issues Pertinent to Clinical Conclusions on Efficacy
and Safety
5.1 Atezolizumab Clinical Development Program in UC
The Applicant’s Position:
In addition to studies IMvigor210 and IMvigor130 described in Section 2, the Sponsor is
conducting studies with atezolizumab as part of the overall clinical development program in UC
(see Table 7). For the 2L UC studies, IMvigor211 and SAUL, the primary analyses are complete.
IMvigor010 (not designated as a PMR) and IMvigor011 (first patient enrollment is planned for
Q2 2021) are two ongoing Phase III studies of atezolizumab as adjuvant therapy in patients with
muscle invasive bladder cancer.
Overall, results from IMvigor010 contribute consistently to the totality of evidence supporting
clinical activity of atezolizumab monotherapy in UC and highlight the need for selecting patients
who will most likely benefit from PD-L1/PD-1 targeted monotherapy in a certain disease
type/setting. While IMvigor010 did not meet its primary endpoint of INV-assessed disease-free
survival (DFS; stratified HR: 0.89 [95% CI: 0.74, 1.08]), compelling clinical activity was observed
in patients who had circulating-tumor DNA (ctDNA)-positive status post-cystectomy (DFS
stratified HR: 0.57 [95% CI: 0.41, 0.79] and interim OS Stratified HR: 0.58 [95%CI: 0.39, 0.85],
see Appendix 6); these results informed the study design of IMvigor011.

Table 7 Additional Company Sponsored Atezolizumab Studies in Urothelial Carcinoma

Trial Identity/
Status

Trial Design/
Study Population

2L Metastatic Urothelial Carcinoma
GO29294
Phase III, global, open-label,
multicenter, randomized study
(IMvigor211)
Complete
Patients with locally advanced
or metastatic UC who have
Primary

No of Patients
Enrolled/Randomized/
Treatment Arms

Study Endpoints

N= 931 patients

Primary: OS

Atezolizumab (n=467)
Vinflunine or paclitaxel
or docetaxelc (n=464)

Secondary: ORR, DOR and PFS (by
investigator-assessment per RECIST v1.1),
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Trial Identity/
Status

Trial Design/
Study Population

Analysis:
13 Mar 2017

progressed during or following a
platinum-containing regimen
(2L/3L)a

Final Analysis:
8 Nov 2018
MO29983
(SAUL)
Ongoing
Primary
Analysis:
16 Sep 2018

Phase IIIb, open-label, singlearm, multicenter study
Patients with locally advanced
or metastatic urothelial or nonurothelial carcinoma who
progressed on 1 to 3 prior lines
of systemic therapy.

Muscle Invasive Bladder Cancer
WO29636
Phase III, global, open-label,
(IMvigor010)
randomized, controlled study
Ongoing
Primary
Analysis:
30 Nov 2019
BO42843
(IMvigor011)
Planned

No of Patients
Enrolled/Randomized/
Treatment Arms

safety, PK, PRO

N=1004

Primary: Safety

Atezolizumabc (n=1004)

Secondary: OS, PFS, ORR, DCR, DOR

N= 809 patients

Primary: DFS

Histologically confirmed muscleinvasive UC (also termed TCC) of
the bladder or upper urinary
tract (i.e., renal pelvis or
ureters)

Atezolizumab (n=406)
Observation (n=403)

Phase III, global, randomized,
placebo-controlled, doubleblind study

Planned N=495
patients

Patients with MIBC who are
ctDNA-positive and are at high
risk for recurrence following
cystectomy

Study Endpoints

Planned N=213 (for
Primary Analysis
Population)
Atezolizumab (planned
n=142
Placebo (planned n=71)

Secondary: OS, DSS,DMFS,NURFS, Safety,
PK, PRO

Primary: DFS (IRF-assessed in ctDNApositive within 20 weeks of cystectomy
(Primary Analysis population)
Secondary: OS (Primary Analysis
Population), DFS (INV-assessed Primary
Analysis and All Randomized); DSS (INVassessed), DMFS, TTD and QoL, ctDNA
clearance (Primary Analysis Population),
safety, PK, immunogenicity

ctDNA = circulating tumor DNA; DMFS = distant metastasis-free survival; DOR = duration of response; DSS = disease-specific
survival; INV = Investigator; IRF = Independent Review Facility; n = number of patients; MIBC = muscle-invasive bladder cancer;
NURFS = non-urinary tract recurrence-free survival; ORR = objective response rate; OS = overall survival; PFS = progression-free
survival; PK = Pharmacokinetic; PRO = patient-reported outcome; QoL = Quality of Life; TCC = transitional cell carcinoma; TTD =
time to deterioration; UC = urothelial carcinoma; v = version.
a Patients were stratified by chemotherapy (vinflunine vs. taxane), PD-L1 status (IC0/1 vs. IC2/3), number of risk factors, and
presence of liver metastases.

The FDA’s Position:
To date, IMvigor130 results are not sufficient to confirm the clinical benefit of atezolizumab for
its accelerated approval in 1st line mUC, because the final analysis of PFS did not demonstrate a
clinically meaningful improvement and the second interim analysis of OS did not demonstrate a
statistically significant improvement and should be considered hypothesis generating. The
results from IMvigor010, a randomized trial conducted in an earlier stage of disease than the
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population evaluated in IMvigor130 and IMvigor210 and which enrolled patients considered
ineligible for cisplatin, may be relevant to the indication in question and do not provide
confirmatory evidence of clinical benefit.
The SAUL study was a single-arm safety study with no formal statistical hypothesis and all
analyses were descriptive. The design of the SAUL study is insufficient to support an evaluation
for the efficacy of atezolizumab.

6. Points for the Advisory Committee to Consider
The Applicant’s Position:
There remains an unmet medical need for well-tolerated, chemotherapy-free treatment
options in 1L mUC. Atezolizumab monotherapy continues to fulfill this need in 1L patients who
are cisplatin-ineligible and whose tumor expresses PD-L1, or who are not eligible for any
platinum-containing chemotherapy regardless of PD-L1 status. The most recent NCCN
guidelines (2020) recommend atezolizumab as one of the preferred treatment options for 1L
mUC patients who are cisplatin-ineligible, alongside the recently approved regimen of
carboplatin+gemcitabine followed by avelumab maintenance.
The AA of atezolizumab was based on results of Cohort 1 of the Phase II single-arm study
IMvigor210, which showed a clinically meaningful improvement in ORR and DOR in cisplatinineligible mUC patients when compared to a historical control. Updated results continue to
show durable responses. Preliminary data (as of 31Jan2021), showed that among the 28
responders, 17 patients [61%] had ongoing response at 24 months. Further data cleaning is
ongoing. Study IMvigor130 is the current designated PMR and is ongoing, with the final OS
analysis expected in Q4 2021.
The primary analysis of IMvigor130 showed a statistically significant PFS for Atezo+Chemo vs.
Placebo+Chemo and the interim analyses of OS showed a positive trend, however, has not
crossed the boundary for statistical significance at this point. For the comparison of Atezo
mono vs. Placebo+Chemo, there was a positive trend of OS in PD-L1 IC ≥5% patients, including
the cisplatin-ineligible population; substantial benefits in safety and tolerability were also
demonstrated for patients in the Atezo mono arm compared with those receiving
chemotherapy, in both the ITT and cisplatin-ineligible population, avoiding serious toxicities
associated with platinum-based chemotherapy, such as alopecia, haematological and
gastrointestinal events.
Both the overall therapeutic landscape for 1L mUC and the favorable benefit-risk assessment
for atezolizumab remain unchanged since the time that AA was granted for atezolizumab
monotherapy in this indication. This is particularly true for cisplatin-ineligible patients. In light
of this continued unmet need and the durable responses and trend for improved OS associated
with atezolizumab monotherapy and its well-tolerated safety profile, the Sponsor suggests that
the AA should be maintained. As previously agreed with the Agency, the Sponsor remains
committed to completing the PMR study (IMvigor130) with final readout anticipated by the end
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of 2021. As these study results become available, the Sponsor will work closely with the Agency
on how best to address the enduring unmet need for cisplatin-ineligible UC patients.
The FDA’s Position:
Accelerated approval is an expedited program that provides an approval pathway for drugs and
biologics that treat serious and life-threatening condition based on an endpoint that is
reasonably likely to predict clinical benefit or on a clinical endpoint that can be measured
earlier than irreversible morbidity or mortality and demonstrates that the drug or biologic
provides meaningful advantage over available therapies. This program is intended to provide
early access to therapies for patients with limited therapeutic options, however given the
uncertainty in the use of an early clinical benefit endpoint to predict a meaningful clinical
benefit, drugs granted accelerated approval may be required to be studied in post-approval
trials to confirm this benefit. The Applicant is expected to conduct trials to confirm clinical
benefit with due diligence. If clinical benefit is unconfirmed, the accelerated approval should be
withdrawn.
Atezolizumab received accelerated approval for the treatment of cisplatin-ineligible patients
with advanced/metastatic urothelial carcinoma, a population with limited effective treatment
options, based on the early clinical benefit endpoint of durable response rate. Based on the
preliminary OS detriment observed in PD-L1-low patients treated with atezolizumab
monotherapy compared to chemotherapy in the confirmatory study, this indication was
restricted to cisplatin-ineligible patients with PD-L1-high expressing tumors and those ineligible
for any platinum-containing chemotherapy regardless of PD-L1 expression status.
IMvigor130, a large, randomized phase III trial intended to confirm atezolizumab’s benefit in
the first-line treatment setting has not demonstrated a clinically meaningful improvement,
even though it was statistically significant for PFS. Two interim analyses of OS have not passed
the interim efficacy boundaries and the final OS analysis is pending.
The benefit of atezolizumab in the second-line treatment setting was not confirmed by
IMvigor211 which failed to meet its primary endpoint and Applicant thus agreed to withdraw
this indication.
The benefit of atezolizumab in the adjuvant setting, including in patients ineligible for cisplatin,
was not shown by IMvigor010. Thus, the FDA does not consider the clinical benefit of
atezolizumab to have yet been demonstrated for cisplatin-ineligible patients.
With the exception of avelumab maintenance therapy, which has shown overall survival benefit
for patients who do not progress following first-line carboplatin and gemcitabine, there are
currently limited effective treatment options for cisplatin-ineligible patients with mUC.
However, the clinical benefit of atezolizumab in these patients remains to be established.
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7. Draft Topics for Discussion by the Advisory Committee
Should the indication for the first-line treatment of cisplatin-ineligible and carboplatin-ineligible patients
with advanced/metastatic urothelial carcinoma be maintained pending final OS results from
IMvigor130?
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9. Appendix
Appendix 1: IMvigor210 Study Design and Hierarchical Hypothesis Testing
IMvigor210 Study Schema
Screening Assessments
(including tissue retrieval and PD-L1 testing)

Days -28 to -1

400 eligible patients

Cohort 1
1L patients
(n=minimum 30 IC2/3
[~100 total])

Cohort 2
2L+ patients
(n=~100 IC2/3
[~300 total])

Primary Endpoints:
ORR per RECIST v1.1 (IRF)
and
ORR per modified RECIST
(Investigator)

1L= first-line; 2L= second-line; IC2/3= patients with an immunohistochemistry score of 2/3; IRF= Independent
Review Facility; ORR= objective response rate; RECIST= Response Evaluation Criteria in Solid Tumors.
Note: ORR per modified RECIST was performed only in Cohort 2.
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IMvigor210 (Cohort 1): Hierarchical Hypothesis Testing
For Cohort 1, the hypotheses tests on these three populations were performed on the basis of
the IRF-assessed ORR according to RECIST v1.1. The hierarchical fixed-sequence testing
procedure of Cohort 1 was performed on the sequence of hypotheses as follows:
Test
Order

Endpoint

Analysis Population a

IRF-assessed ORR per RECIST v1.1

Cohort 1, IC2/3 patients

2

IRF-assessed ORR per RECIST v1.1

Cohort 1, IC1/2/3 patients

3

IRF-assessed ORR per RECIST v1.1

Cohort 1, all patients

1

Pre-Specified
Hypothesis Test

Ho: ORR = 10%
vs. Ha: ORR ≠ 10%

Note: The tests will be performed in a sequential order, i.e., the subsequent hypothesis will not be performed if the preceding
test is not rejected. Each test is performed at a two-sided α of 0.05 significance level.
a

Objective response−evaluable.
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Appendix 2: IMvigor210 (Cohort 1) Investigator-assessed ORR and DOR results
As of 31Jan2021 (5.8 months from last patient in), preliminary data showed that the INV-ORR
was 26.9% (32/119 [95% CI: 19.2, 35.8]) in the all-comer population. Among the 32 responders,
19 patients (59.4%) had ongoing response at 24 months. The median INV-DOR was 53.2 months
(95% CI: 18.4, NE). The Kaplan-Meier curve is provided below. Further data cleaning is ongoing.
Figure 1 Kaplan-Meier Plot of Duration of Objective Response by Investigator
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Appendix 3: IMvigor130 Study Design After Implementation of Protocol Version 3 (Stage 2)
and Hierarchical Testing

PD=progressive disease; RECIST=Response Evaluation Criteria in Solid Tumors; UC=urothelial carcinoma.

IMvigor130: Progression-Free Survival and Overall Survival Analysis Hierarchy, Alpha Allocation, and
Alpha Recycling

IMvigor130: P-value Combination for both PFS and OS in Arm A vs. Arm C
The study population consists of two enrollment stages.
• Stage 1: This study was initially implemented with two treatment arms (randomization
2:1 to Arm A and Arm C) in patients who are ineligible for cisplatin-based therapy.
• Stage 2: Arm B was added. In addition, the eligibility criteria were expanded to also
allow patients who are eligible for cisplatin-based chemotherapy to enter the study.
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A possible effect of study stage on the treatment effect of Arm A versus Arm C was taken into
account as follows: The null hypothesis of no difference in PFS/OS between the two arms was
first be tested in each of the two stages separately, and both p-values were calculated (p1 and
p2 for Stage 1 and 2, respectively). A combined p-value was calculated using the inverse normal
approximation (Wassmer 2006) for the combined test statistic:
zStage 1+2 = w1 Φ-1(1-p1) + w2 Φ-1(1-p2)
Here w1 and w2 are the prespecified weights, where w12 + w22 = 1. The weights are based on the
projected number of events at the time of the analysis which were pre-specified in the SAP.
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Appendix 4: IMvigor130 Key Results for Second Interim Analysis of OS
Figure 1 Kaplan-Meier Plot of OS – (ITT Population: Atezo Mono vs. Placebo+Chemo)

Figure 2 Kaplan-Meier Plot of OS – (PD-L1 IC ≥ 5%: Atezo Mono vs. Placebo+Chemo)
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Figure 3 Kaplan-Meier Plot of OS – (PD-L1 IC <5%: Atezo Mono vs. Placebo+Chemo)
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Appendix 5: Summary of Major Protocol and Statistical Plan Amendments (IMvigor210 and
IMvigor130)
Summary of Major and Relevant Protocol Amendments
Protocol
Version
(Date)

Major Changes to Study Conduct, Population, Analyses, Safety

GO29293 (IMvigor210)
Version 2
(11Mar2014)

Study Design: The protocol was modified to allow study discontinuation of Cohort 1 patients (1L cisplatin
ineligible) who develop progression per RECIST v1.1, because of the possibility that they may benefit from
non-cisplatin based regimens.
Safety: Clarification of dose modification guidance for immune-related adverse events (e.g., dermatologic
toxicity, endocrine toxicity)

Version 4
(27Sep2014)

Study Design and/or Statistical Analysis: The duration of treatment for patients receiving atezolizumab was
added; the sample size of Cohort 1 was increased; interim futility analysis was added.
Eligibility Criteria: Patients who were intolerant to platinum-based treatment were allowed; patients who had
received prior antiCTLA-4 were eligible as long as they had no Grade 3 or 4 immune-mediated adverse events
and were enrolled 6 weeks after the last dose; a cap was added to the maximum number of patients with liver
metastasis to be enrolled (in Cohort 1).

Version 6
(6Feb2015)

Statistical Analysis: Primary efficacy analysis (ORR) in Cohort 1 and Cohort 2 was to be done separately based
on hierarchical testing with separate alpha spending; diagnostically-selected patients (IHC 1/2/3) were added
to the hierarchical analysis; disease control rate and time in response were added as exploratory endpoints.
Safety: A longer washout in patients who received prior anti-CTLA-4 was added.

WO30070 (IMvigor130)
Version 2
No major changes to Study Conduct, Population, or Analysis.
(27May2016)
Safety: Guidance around treatment unblinding was added to manage treatment-related toxicity.
Version 3
(21Sep2016)

Study Design: Atezolizumab monotherapy (Atezo Mono) was added as a third treatment arm; the trial design
was changed to include patients who were eligible for a cisplatin-containing regimen, and patients who were
ineligible for cisplatin continued to be enrolled; 1:1:1 randomization ratio to one of the three treatment armsassignment to atezolizumab when given in combination with chemotherapy remained double-blind and
atezolizumab monotherapy was to be given open label. Enrollment Stage 1 includes patients enrolled in initial
2-arm design (Version 1,2); enrollment Stage 2 includes patients enrolled after implementation of Version 3.
Statistical Analysis: Cisplatin-ineligible patients from the initial implementation of the study randomized 2:1 to
either atezolizumab + chemotherapy or Placebo + chemotherapy treatment were included in the efficacy
analyses when comparing these two treatment regimens (Stage 1); the sample size was increased from 435 to
1200 patients because of the changes to the study design; primary and secondary objectives were updated
due to the addition of the Atezo Mono arm.
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Version 4
(27Jun2017)

No major changes to Study Conduct, Population, or Analysis.

Version 5
(20Nov2017)

Study Design: Patients were allowed to switch from cisplatin to carboplatin based chemotherapy if they
became ineligible for cisplatin due to toxicity, or from carboplatin to cisplatin chemotherapy in the event that
the patient became eligible to receive cisplatin.

Version 6
(30Apr2018)

Study Design: Changes were made in response to iDMC recommendations- for patients randomized to the
Atezo Mono arm, PD-L1 expression status was to be unblinded to the investigator and patient at the time of
randomization; treatment options for new patients randomized to the Atezo Mono arm were added- patients
with PD-L1 expression IC2/3 to receive atezo monotherapy and IC0/1 to receive open-label atezo+chemo
(gemcitabine + cisplatin or carboplatin).

Safety: Additional guidance around individual patient unblinding in non-emergency situations was added; a
Day 90 follow-up safety visit was added, following recommendations from FDA on Protocol v3.

Statistical Analysis: Modifications were made because of the study design changes- primary efficacy analysis
of Atezo Mono vs. Placebo + Chemotherapy was to be performed according to the analysis hierarchy based on
patients randomized prior to implementation of the design changes (Protocol v6); additional details about the
analyses were added; secondary efficacy objectives were updated (i.e., IRF−PFS endpoint added).
Version 7
(29Nov2018)

Study Design: The timing for the addition of chemotherapy was added for patients in the Atezo Mono arm,
who were unblinded per Protocol v6 and iDMC recommendations.

Version 8
(12Dec2019)

Statistical Analysis: In response to Health Authority feedback, a second interim analysis of overall survival was
added to provide updated results earlier than the final analysis.

Changes to the Planned Analysis
Major Changes to the Planned Analysis
GO29293 (IMvigor210)
The following analyses were performed with the reasons provided below at the time of primary analysis (CCOD 5May2015):

•

6-month OS landmark analysis was also performed since 1-year OS landmark analysis was not mature;

•

6-month and 1-year PFS landmark analyses were performed to supplement the KM results;

•

Concordance of Investigator− vs. IRF−Assessed ORR per RECIST V1.1 were performed;

•

Concordance of Investigator−Assessed ORR per RECIST V1.1 vs. Modified RECIST were performed on Cohort 2;

•

Comparisons with respect to ORR between atezolizumab treatment and historical controls were planned to be tested for
Objective-Response Evaluable patients with IC2/3 in both Cohorts 1 and 2, but on further consideration, the pooled
analysis was less useful given differences in the population.

•

PK and ADA analyses were performed without Cycle 3 samples due to partially nonconsented samples in Cycle 3 (see
Section 3.9.5).

•

Per the SAP, DCR required stable disease to be maintained for 27 weeks, however 24 weeks was used.
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•

Additionally, an analysis of AEs requiring the use of systemic corticosteroids with no clear alternate etiology was
undertaken to meet a request from the U.S. Health Authority.

WO30070 (IMvigor130)

•

At the time of CCOD for the OS second interim analysis (14Jun2020), SAP v3 was in effect. The change from SAP v2 (in
place at the time of the final PFS / first interim OS analysis) to SAP v3 was the addition of a second interim OS analysis in
order to be able to provide updated results on OS earlier than the final analysis. The efficacy boundaries have been
adjusted accordingly based on the pre-specified O’Brien-Fleming alpha-spending function.
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Appendix 6 – IMvigor010
IMvigor010 Study Schema

IC=tumor−infiltrating immune cell; IV=intravenous; PD-L1=programmed death-ligand 1; q3w=every 3 weeks; UC=urothelial
carcinoma.

Statistical Methods
The ITT population included all randomized patients regardless of whether they received study
treatment. For the primary efficacy analysis of investigator-assessed DFS, comparison between
treatment groups was tested based on a stratified log-rank test at a two-sided level of 5%
significance in the ITT population. OS will be formally tested only if the primary endpoint of DFS
is statistical significant.
Kaplan-Meier methodology was used to estimate the median DFS and OS for each treatment
arm and to construct survival curves for the visual description of the difference between the
treatment arms. The Brookmeyer-Crowley methodology were used to construct the 95% CI for
the median DFS and OS for each treatment arm. The hazard ratio (HR) was estimated using a
stratified Cox regression model with the same stratification variables used in the stratified logrank test, including 95% CIs.
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Disposition
In total, 809 patients were randomized: 403 patients to the observation (Obs) arm and 406
patients to the atezolizumab (Atezo) arm. The median duration of survival follow-up for ITT
population was 21.9 months (range: 0 to 48.6 months). As of the CCOD (30Nov2019), 51.2%
patients in the Atezo arm and 44.4% patients in the Obs arm were in disease recurrence followup. A total of 39.4% patients in the Atezo arm and 44.4% patients in the Obs arm discontinued
from the study, most frequently due to death (Obs: 29.8%; Atezo: 28.1%), followed by
withdrawal by the subject (Obs: 12.4%; Atezo: 9.6%).
Demographics and Baseline Characteristics
The atezolizumab and observation arms were generally well balanced with respect to baseline
demographic characteristics. The median age was 66 years (range: 22 to 88 years). The majority
of patients (62.7%) had an ECOG performance score of 0 and a history of tobacco use
(54.9% were previous tobacco users and 17.6% were current tobacco users). Most patients
were White (77.5%) and male (78.9%).
Efficacy Results
The study did not meet its primary endpoint of investigator-assessed DFS (stratified HR: 0.89
[95% CI: 0.74, 1.08]). However, a prospectively-defined retrospective analysis suggested that a
prespecified subgroup of 214 patients who had circulating-tumor DNA (ctDNA)-positive status
post-cystectomy derived benefit from atezolizumab monotherapy in both DFS (stratified HR:
0.57 [95% CI: 0.41-0.79]) and at the interim OS (Stratified HR: 0.58 [95%CI: 0.39-0.85]).
Kaplan-Meier Plot Comparing Treatment and Observation Arms for ctDNA Patient Subgroups
(DFS)
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Kaplan-Meier Plots Comparing Treatment and Observation Arms for ctDNA Patient Subgroups
(Interim Analysis of OS)

Safety Results
Atezolizumab had a manageable safety profile consistent with the known risks of the drug.
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Appendix 7: AEs reported in ≥10% of patients in either of the studies (IMvigor210 [Cohort1],
IMvigor130 [Atezo Mono Arm vs Placebo+Chemo Arm], and Safety Reference Pooled
Population (USPI Atezo Monotherapy Pool).
AE (PT)

Fatigue
Decreased appetite
Diarrhoea
Nausea
Anaemia
Pruritus
Blood creatinine increased
Oedema peripheral
Urinary tract infection
Vomiting
Arthralgia
Asthenia
Constipation
Haematuria
Back pain
Pyrexia
Cough
Rash
Dyspnoea
Dizziness
Alopecia
White blood cell count
decreased
Neutrophil count decreased
Platelet count decreased
Leukopenia
Thrombocytopenia
Neutropenia

IMvigor210 a
[Cohort 1]

IMvigor130 b
[Atezo Mono]
[Placebo+
Chemo]

Reference
Atezo mono pool
(USPI) c

(N=119)
54 (45.4%)
28 (23.5%)
26 (21.8%)
26 (21.8%)
22 (18.5%)
21 (17.6%)
20 (16.8%)
19 (16.0%)
19 (16.0%)
19 (16.0%)
19 (16.0%)
11 (9.2%)
18 (15.1%)
11 (9.2%)
17 (14.3%)
17 (14.3%)
15 (12.6%)
12 (10.1%)
11 (9.2%)
10 (8.4%)
-

(N=354)
64 (18.1%)
70 (19.8%)
42 (11.9%)
41 (11.6%)
68 (19.2%)
38 (10.7%)
26 (7.3%)
38 (10.7%)
71 (20.1%)
32 (9.0%)
31 (8.8%)
54 (15.3%)
66 (18.6%)
50 (14.1%)
32 (9.0%)
45 (12.7%)
27 (7.6%
23 (6.5%)
34 (8.7%)
14 (4.0%)
1 (0.3%)

(N=389)
125 (32.1%)
119 (30.6%)
74 (19.0%)
181 (46.5%)
271 (69.7%)
33 (8.5%)
46 (11.8%)
56 (14.4%)
78 (20.1%)
106 (27.2%)
32 (8.2%)
99 (25.4%)
112 (28.8%)
59 (15.2%)
48 (12.3%)
75 (19.3%)
37 (9.5%)
43 (11.1%)
34 (8.7%)
39 (10%)
49 (12.6%)

(N=2,616)
959 (36.7%)
665 (25.4%)
504 (19.3%)
623 (23.8%)
381 (14.6%)
320 (12.2%)
122 (4.7%)
265 (10.1%)
232 (8.9%)
410 (15.7%)
378 (14.4%)
359 (13.7%)
508 (19.4%)
105 (4.0%)
384 (14.7%)
501 (19.2%)
581 (22.2%)
285 (10.9%)
564 (21.6%)
218 (8.3%)
32 (1.2%)

3 (2.5%)
-

1 (0.3%)
0
5 (1.4%)
0
13 (3.7%)
1 (0.3%)

59 (15.2%)
128 (32.9%)
139 (35.7%)
64 (16.5%)
121 (31.1%)
149 (38.3%)

23 (0.9%)
4 (0.2%)
32 (1.2%)
8 (0.3%)
65 (2.5%)
30 (1.1%)

AE=adverse event; PT=prefered term.
IMvigor210 (GO29293) Supplemental Results Report (CCOD 4Jul2016) RDR 1073475, b IMvigor130 (WO30070) Update CSR,
(CCOD 14Jun2020) RDR 1103266, c USPI Pooled Atezo Mono (2.6K): GO27831(PCD4989g All Cohorts) [CCOD 31MAR2016] +
GO28625(FIR )[CCOD 07JAN2015] + GO28753(POPLAR) [CCOD 01DEC2015]+ GO28754(BIRCH) [CCOD 01DEC2015] +
GO28915(OAK) [CCOD 07JUL2016] + GO29293(IMVIGOR210) [CCOD 04JUL2016].

a
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Appendix 8: Overview of Safety by Cisplatin Eligibility: Atezo Mono vs Placebo+Chemo vs
Atezo+Chemo (IMvigor130)
Cisplatin-Eligible Patients

Total number of patients with at
least one AE
Total number of AEs
Treatment-related AE
Total number of patients with at
least one
Grade 3−4 AE
Treatment-related Grade 3−4 AE
Serious AE
Treatment-related serious AE
Grade 5 AE
Treatment-related Grade 5 AE
AE leading to withdrawal of
Any study treatment
Atezolizumab/placebo
Monotherapy atezolizumab
Gemcitabine
Carboplatin
Cisplatin
AE leading to dose reduction or
interruption of
Any study treatment
Atezolizumab/placebo a
Monotherapy atezolizumab a
Gemcitabine
Carboplatin
Cisplatin

Cisplatin-Ineligible Patients

Atezo
Mono
(N=166)
152 (91.6%)

Placebo+
Chemo
(N=175)
173 (98.9%)

Atezo+
Chemo
(N=188)
187 (99.5%)

Atezo
Placebo+
Atezo+
Mono
Chemo
Chemo
(N=188)
(N=214)
(N=265)
177 (94.1%) 212 (99.1%) 264 (99.6%)

1207
105 (63.3%)

3043
167 (95.4%)

3276
180 (95.7%)

1399
3667
4915
111 (59.0%) 205 (95.8%) 254 (95.8%)

72 (43.4%)
31 (18.7%)
71 (42.8%)
25 (15.1%)
10 (6.0%)
1 (0.6%)

148 (84.6%)
135 (77.1%)
79 (45.1%)
34 (19.4%)
6 (3.4%)
1 (0.6%)

160 (85.1%)
152 (80.9%)
90 (47.9%)
58 (30.9%)
9 (4.8%)
2 (1.1%)

84 (44.7%)
26 (13.8%)
85 (45.2%)
19 (10.1%)
19 (10.1%)
2 (1.1%)

183 (85.5%) 223 (84.2%)
177 (82.7%) 216 (81.5%)
115 (53.7%) 150 (56.6%)
67 (31.3%) 86 (32.5%)
14 (6.5%)
22 (8.3%)
3 (1.4%)
7 (2.6%)

14 (8.4%)
0
14 (8.4%)
0
0
0

55 (31.4%)
6 (3.4%)
0
36 (20.6%)
20 (11.4%)
40 (22.9%)

67 (35.6%)
23 (12.2%)
0
39 (20.7%)
22 (11.7%)
40 (21.3%)

11 (5.9%)
0
10 (5.3%)
1 (0.5%)
1 (0.5%)
0

76 (35.5%)
22 (10.3%)
0
63 (29.4%)
59 (27.6%)
11 (5.1%)

94 (35.5%)
33 (12.5%)
1 (0.4%)
80 (30.2%)
70 (26.4%)
13 (4.9%)

58 (34.9%)
0
58 (34.9%)
0
0
0

137 (78.3%)
106 (60.6%)
0
126 (72.0%)
50 (28.6%)
57 (32.6%)

143 (76.1%)
109 (58.0%)
1 (0.5%)
134 (71.3%)
51 (27.1%)
65 (34.6%)

62 (33.0%)
1 (0.5%)
61 (32.4%)
0
0
0

166 (77.6%)
118 (55.1%)
0
157 (73.4%)
120 (56.1%)
16 (7.5%)

221 (83.4%)
166 (62.6%)
2 (0.8%)
210 (79.2%)
189 (63.8%)
14 (5.3%)

AE=adverse event; AESI=adverse event of special interest.
IMvigor130 Update CSR (CCOD 14Jun2020) RDR 1103266.
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Appendix 9: Summary of AESIs by Medical Concept (IMvigor210 [Cohort1], IMvigor130 [Atezo
Mono Arm vs Placebo+Chemo Arm], and Safety Reference Pooled Population (USPI Atezo
Monotherapy Pool).
IMvigor210 a
[Cohort 1]

Immune-Mediated Rash
*[Skin And Subcutaneous Tissue
Disorders] in IMvigor210
Immune-Mediated Hepatitis (Diagnosis
and Lab Abnormalities)
Immune-Mediated Hepatitis
(Diagnosis)
Immune-Mediated Hepatitis (Lab
Abnormalities)
*[Investigations] in IMvigor210
Immune-Mediated Hypothyroidism
Immune-Mediated Hyperthyroidism
Immune-Mediated Diabetes Mellitus
Immune-Mediated Adrenal
Insufficiency
Immune-Mediated Hypophysitis
Immune-Mediated Pneumonitis
Immune-Mediated Colitis
*[Gastrointestinal Disorders] in
IMvigor210
Immune-Mediated
Meningoencephalitis
Immune-Mediated Meningitis
Immune-Mediated Encephalitis
Immune-Mediated Pancreatitis
Immune-Mediated Nephritis
Immune-Mediated Guillain-Barre
Syndrome
Immune-Mediated Myasthenic
syndrome/Myasthenia gravis
Immune-Mediated Myositis
(Myositis+Rhabdomyolysis)
Immune-Mediated Myositis
Immune-Mediated Rhabdomyolysis
Immune-Mediated Myocarditis
Infusion-Related Reaction
Immune-Mediated Ocular
Inflammatory Toxicity
Immune-Mediated Severe Cutaneous
Reactions
Immune-Mediated Vasculitis
Autoimmune Hemolytic Anemia
Systemic Immune Activation

IMvigor130 b
[Atezo Mono]
[Placebo+Chemo]

Reference
Atezo mono
pool (USPI) c

(N=119)

(N=354)

(N=389)

(N=2,616)

21 (17.6%)

43 (12.1%)

76 (19.5%)

500 (19.1%)

NA

50 (14.1%)

51 (13.1%)

282 (10.8%)

NA

6 (1.7%)

8 (2.1%)

48 (1.8%)

12 (10.1%)
9 (7.6%)
2 (1.7%)
-

46 (13.0%)
37 (10.5%)
18 (5.1%)
0

46 (11.8%)
17 (4.4%)
7 (1.8%)
0

263 (10.1%)
128 (4.9%)
21 (0.8%)
7 (0.3%)

2 (1.7%)

2 (0.6%)
1 (0.3%)
13 (3.7%)

2 (0.5%)
0
6 (1.5%)

11 (0.4%)
2 (<0.1%)
79 (3.0%)

4 (3.4%)

2 (0.6%)

1 (0.3%)

26 (1.0%)

-

2 (0.6%)
8 (2.3%)
2 (0.6%)

0
2 (0.5%)
0

13 (0.5%)
11 (0.4%)
2 (<0.1%)
11 (0.4%)
1 (< 0.1%)

-

-

-

5 (0.2%)

-

-

0

1 (<0.1%)

-

2 (0.6%)
2 (0.6%)
0
5 (1.4%)

1 (0.3%)
1 (0.3%)
0
3 (0.8%)

10 (0.4%)
6 (0.2%)
4 (0.2%)
0
25 (1.0%)

-

1 (0.3%)

0

14 (0.5%)

-

1 (0.3%)
1 (0.3%)
0
-

1 (0.3%)
1 (0.3%)
1 (0.3%)
-

15 (0.6%)
6 (0.2%)
4 (0.2%)
2 (<0.1%)
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NA = Not applicable.
Note: AESIs by medical concept in IMvigor210 are markedly different from IMvigor130 since MedDRA version has changed,
and the AESI medical concepts have evolved over time (since AA). As such, Nervous System Disorders 3 (2.5%) and
Musculoskeletal and Connective Tissue Disorders 1 (0.8%) were collected as a part of AESI medical concepts only for
IMvigor210, but not for IMvigor130 and/or the USPI safety reference pool.
* For medical concepts with different terminology in IMvigor210 and IMvigor130, both terms are included in the table.
IMvigor210 (GO29293) Supplemental Results Report (CCOD 4Jul2016, RDR 1073475), b IMvigor130 (WO30070) Update CSR,
(CCOD 14Jun2020, RDR 1103266), c USPI Pooled Atezo Mono (2.6K): GO27831(PCD4989g All Cohorts) [CCOD 31MAR2016] +
GO28625(FIR )[CCOD 07JAN2015] + GO28753(POPLAR) [CCOD 01DEC2015]+ GO28754(BIRCH) [CCOD 01DEC2015] +
GO28915(OAK) [CCOD 07JUL2016] + GO29293(IMVIGOR210) [CCOD 04JUL2016].
a
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