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DISCLAIMER STATEMENT
The attached package contains background information prepared by the Applicant and the
Food and Drug Administration (FDA) for the panel members of the advisory committee. The
package contains assessments and/or conclusions and recommendations written by individual
FDA reviewers. Such conclusions and recommendations do not necessarily represent the final
position of the individual reviewers, nor do they necessarily represent the final position of the
Review Division or Office. We have brought the drug TECENTRIQ® (also known as atezolizumab)
to this Advisory Committee in order to gain the Committee’s insights and opinions, and the
background package may not include all issues relevant to the final regulatory recommendation
and instead is intended to focus on issues identified by the Agency for discussion by the
advisory committee. The FDA will not issue a final determination on the issues at hand until
input from the advisory committee process has been considered and all reviews have been
finalized. The final determination may be affected by issues not discussed at the advisory
committee meeting.
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1. Introduction
1.1 Applicant Current Indication(s)

The Applicant’s Position:
TECENTRIQ (atezolizumab) is a programmed death-ligand 1 (PD-L1) blocking antibody that in
combination with paclitaxel protein-bound, is indicated for the treatment of adult patients with
unresectable locally advanced or metastatic triple-negative breast cancer (TNBC) whose tumors
express PD-L1 (PD-L1 stained tumor-infiltrating immune cells [IC] of any intensity covering ≥1%
of the tumor area), as determined by an FDA-approved test.
The FDA’s Position:
This indication is approved under accelerated approval based on progression free survival.
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
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 accelerated
approval of atezolizumab for the treatment of adult patients with unresectable locally
advanced or metastatic TNBC whose tumors express PD-L1, as determined by an FDA-approved
test. This indication was granted under an accelerated approval pathway and may require
confirmation of benefit.
Based on results from the IMpassion130 trial, atezolizumab in combination with paclitaxel
protein-bound was granted accelerated approval in March of 2019. The basis of this
accelerated approval was from the Impassion130 trial, a multicenter, international, doubleblinded, placebo controlled, randomized trial that included 902 unresectable locally advanced
or metastatic TNBC patients that had not received prior chemotherapy for metastatic disease.
The co-primary endpoints were investigator-assessed progression free survival (PFS) in the
intention-to-treat (ITT) and PD-L1 expressing patient population and overall survival (OS) in the
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ITT population. The improvement in median PFS in ITT group, while statistically significant, was
not clinically meaningful. In patients with PD-L1 expression ≥1% tumors, the stratified hazard
ratio for PFS was 0.60 (95% CI 0.48-0.77) in favor of the atezolizumab and paclitaxel proteinbound arm. The median PFS in PD-L1-positive population was 7.4 months in the atezolizumab
and paclitaxel protein-bound arm compared to 4.8 months in the placebo and paclitaxel
protein-bound arm. Overall survival (OS) from the second interim analysis did not cross the
threshold for statistical significance (stratified HR 0.86, 95% CI 0.72-1.02). Based on the
hierarchical statistical testing, analyses of OS in the PD-L1-positive patient population could not
be formally tested. At the time of approval, more confidence was needed that the PFS results
were reproducible and likely to predict clinical benefit for the use of atezolizumab in the
intended patient population. Therefore, atezolizumab in combination with paclitaxel proteinbound was granted accelerated approval.
At the time of accelerated approval, there were two potential avenues to confirm the clinical
benefit. The first was a statistically significant and clinically meaningful final OS from
IMpassion130. The other was a statistically significant and clinically meaningful PFS analysis
from the IMpassion131 trial (described below). This study was designated as the confirmatory
trial to fulfill a post-marketing requirement to confirm benefit.
The pre-specified IMpassion130 final OS analysis did not reach statistical significance in the ITT
population (stratified HR=0.87; 95% CI: 0.75, 1.02, p =0.077, compared with the prespecified
boundary of a HR = 0.853). Therefore, the difference in OS between the atezolizumab arm and
the placebo arm in the PD-L1-positive population could not be formally tested due to the
hierarchical testing procedure. Even though a 7.5-month improvement in median OS was
estimated in the atezolizumab plus paclitaxel protein-bound arm (25.4 months) compared with
the placebo plus paclitaxel protein-bound arm (17.9 months), it cannot be determined whether
this difference is due to chance alone. Therefore, this 7.5-month difference cannot be
considered clinically meaningful.
The designated confirmatory trial, IMpassion131, was a multicenter, international, doubleblinded, placebo-controlled, randomized trial that included 651 patients with unresectable
locally advanced or metastatic triple-negative breast cancer that had not received prior
chemotherapy for metastatic disease. Of these, 45% (292) were classified as PD-L1 expression ≥
1%. The primary endpoints were PFS as assessed by the investigator per RECIST v 1.1 (evaluated
hierarchically in the subpopulation with PD-L1-positive population first and then in the ITT
population). Secondary endpoints included overall survival, objective response rate (ORR), and
duration of response (DoR).
The IMpassion131 primary analysis did not demonstrate a statistically significant improvement
in investigator-assessed PFS for atezolizumab plus paclitaxel compared with placebo plus
paclitaxel in the PD-L1-positive population. The median PFS was 5.95 months for the
atezolizumab arm vs. 5.72 months for the placebo arm (HR: 0.82 [95% CI: 0.60, 1.12). Although
no alpha remained to test the additional endpoints of PFS in the ITT population and OS, an
exploratory analysis of OS in the PD-L1-positive population showed a median OS for the
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atezolizumab in combination with paclitaxel arm of 22.1 months (95% CI:19.2, 30.5) and a
median survival for placebo in combination with paclitaxel of 28.3 months (95% CI:19.1, NR)
corresponding to a HR of 1.11 (95% CI 0.76, 1.64) favoring the placebo plus paclitaxel arm.
In conclusion, the clinical benefit of atezolizumab in combination with paclitaxel protein-bound
for the treatment of adult patients with unresectable locally advanced or metastatic TNBC has
not been confirmed, as the confirmatory IMpassion131 trial failed to meet the primary
endpoint, and OS difference was not statistically significant for the final analysis from
IMpassion130.

2. Efficacy
2.1 Description of Clinical Setting
The Applicant’s Position:

2.1.1 Disease Setting
TNBC is a specific subtype of breast cancer defined by exclusion, meaning that TNBC does not
express Estrogen Receptor (ER), Progesterone Receptor (PR), or Human Epidermal Growth
Factor Receptor 2 (HER2). It accounts for 10%-20% of new diagnoses of breast cancer and has
the worst prognosis among the different subtypes of breast cancer (Howlader et al. 2017). Of
note, the incidence of TNBC is disproportionately higher in African American women compared
to European American women, and there is evidence that African American women have worse
clinical outcomes, exhibiting a 42% higher mortality rate than European American women
(DeSantis et al. 2015). Compared with other breast cancer subtypes, TNBC tumors are generally
larger in size and more poorly differentiated, they have more extensive lymph node
involvement at diagnosis, and exhibit an invasive phenotype. Patients with TNBC have a higher
risk of both local and distant recurrence, and metastases are more likely to occur in visceral
organs and the brain rather than bone compared to patients with other breast cancers (Carey
et al. 2006; Foulkes et al. 2010; Reddy et al. 2017). Patients with metastatic disease have a very
poor prognosis, progressing quickly on chemotherapy. Based on the most recent estimates
from GLOBOCAN (Bray et al. 2018), the 5-year survival rate for metastatic TNBC (mTNBC) is
estimated at 15%.
The FDA’s Position:
The FDA agrees with the Applicant’s description of TNBC.
2.1.2 Unmet Need
Atezoliuzumab in combination with nab-paclitaxel is fulfilling an important unmet need for
patients with mTNBC, a particularly aggressive breast cancer subtype with poor clinical
outcomes. The disease is characterized by short progression-free survival (PFS) and overall
survival (OS; Miles et al. 2013). Standard therapeutic approaches for patients with mTNBC are
viewed as palliative (i.e., attempting to maintain quality of life and prolong survival) rather than
curative. Unfortunately, nearly all patients with mTNBC will ultimately die from the disease, and
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survival rates in patients with mTNBC have not changed over the past 20 years (Zeichner, 2016),
highlighting the need for advances in therapeutic options.
Until recently, the mainstay of therapy for TNBC has been cytotoxic chemotherapy only. There
are several agents considered appropriate for first-line (1L) chemotherapy, as single-agents, or
in combination including taxanes, anthracyclines, capecitabine, gemcitabine, platinum-based
compounds, vinorelbine, and ixabepilone, as recommended for the majority of patients by the
National Comprehensive Cancer Network (NCCN) and European Society for Medical Oncology
(ESMO) guidelines (Cardoso et al. 2020; NCCN v5 2020). Yet, no single chemotherapeutic agent
or chemotherapeutic combination has demonstrated clear superiority in the 1L metastatic
setting; chemotherapy choice is determined based upon the patient’s characteristics and the
toxicity profile of the treatment. Additionally, chemotherapy is generally associated with
unfavorable adverse events (AEs) leading to reduced quality of life and functionality. Combining
different chemotherapy agents simultaneously may result in improved response rates and
longer time to progression compared to single agents, but this is at the expense of increased
toxicity, with no benefits in OS and in many cases a decline in the patients’ quality of life
(O'Shaughnessy et al. 2002; Sledge et al. 2003; Albain et al. 2004; Carrick et al. 2009; Cardoso et
al. 2018; Zeichner et al. 2016).
More recent biomarker-targeted approaches to treat mTNBC have demonstrated benefits only
to small sub-populations (entrectinib and larotrectinib for NTRK fusion-positive tumors;
pembrolizumab monotherapy for TMB-high, MSI-high, MMR-d tumors [Cocco et al. 2018;
Emens et al. 2020; Winer et al. 2020; Kurata et al. 2018]), have failed to date to report
improvements in overall survival (olaparib and talazoparib for BRCAmut-associated breast
cancers [Robson, 2017; Litton, 2018]), or have demonstrated survival efficacy only in heavily
pre-treated mTNBC (sacituzumab govitecan for 2L+ mTNBC [Bardia et al. 2019]).
The PD-L1 biomarker (as defined by different immunohistochemistry assays) has emerged as a
clinically relevant target for anti-PD1/PD-L1 targeted antibodies in mTNBC treatment in a
significant proportion of patients:
• For the approximately 40% of mTNBC tumors that express PD-L1, defined as PD-L1
stained tumor infiltrating IC covering ≥1% of the tumor area, atezolizumab in
combination with nab-paclitaxel was granted FDA Accelerated Approval (AA) in
March 2019 based upon improved PFS from the IMpassion130 trial (Schmid et al. 2018).
• For the approximately 40% of 1L mTNBC tumors that express PD-L1, defined by a
Combined Positive Score (CPS) ≥10 (where CPS is defined as number of PD-L1 staining
cells divided by the total number of viable tumor cells, multiplied by 100),
pembrolizumab in combination with chemotherapy was granted FDA AA in November
2020 after demonstrating a PFS benefit based on data from the KEYNOTE-355 trial
(Cortes et al. 2020).
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The Importance of Atezolizumab+Nab-Paclitaxel as a Treatment for Patients with High Unmet
Need in mTNBC
Despite optimal use of the best currently available systemic therapies, mTNBC remains
incurable. Prior to the atezolizumab plus nab-paclitaxel mTNBC AA, chemotherapy was the
mainstay of therapy for mTNBC despite its limited treatment benefit and significant associated
toxicities. No targeted therapies had demonstrated OS improvement when administered as 1L
treatment. Atezolizumab in combination with nab paclitaxel was the first cancer
immunotherapy approved in the treatment of breast cancer (based on PFS) and the first to
report clinically meaningful survival benefit to patients with a particularly aggressive form of
breast cancer (AACR Cancer Progress Report 2019). This OS benefit has been maintained with
increasing data maturity (Schmid et al. 2018; Emens et al. 2020).
Based upon the totality of evidence from the IMpassion130 clinical trial, the Sponsor considers
the benefit-risk profile for atezolizumab plus nab-paclitaxel to continue to be both favorable
and clinically meaningful and therefore, it is important to maintain this treatment option to
help address a significant unmet medical need for the 40% of patients with mTNBC whose
tumors express PD-L1 IC ≥1%.
The FDA’s Position:
The TNBC patient population represents an area of unmet medical need. Given the uncertainty
of the PFS results from IMpassion130 and the lack of a statistically significant OS benefit in the
ITT and PD-L1-positive population, there remains uncertainty about the clinical benefit of
atezolizumab in combination with nab-paclitaxel for the treatment of advanced or metastatic
TNBC; therefore, atezolizumab in combination with nab-paclitaxel may not be fulfilling an
important unmet need for patients with mTNBC
First-line treatment of patients with mTNBC includes various cytotoxic chemotherapies and
olaparib and talazoparib for BRCAmut-associated breast cancers. Pembrolizumab has an
accelerated approval for TMB-high, MSI-high, MMR-d solid tumors including breast cancer and
entrectinib and larotrectinib both have an accelerated approval for solid tumors including
breast cancer with neurotrophic tyrosine receptor kinase (NTRK) gene fusions. Only a very small
fraction of patients with TNBC are positive for these very rare biomarkers. These are not
considered available therapy by FDA, given they are approved under accelerated approval and
the benefit remains to be confirmed.
After the accelerated approval of atezolizumab for PDL-1+ TNBC, pembrolizumab plus
chemotherapy was approved under accelerated approval for the treatment of patients with
locally recurrent unresectable or metastatic TNBC whose tumors express PD L1 [Combined
Positive Score (CPS) ≥10] as determined by an FDA approved test. Importantly although
pembrolizumab received an accelerated approval for a similar indication to the approved
atezolizumab indication in TNBC, this is not considered available therapy by FDA, given it is
approved under accelerated approval and the benefit remains to be confirmed.
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•

PFS benefit in the PD-L1-positive population was considered a small absolute benefit.

At the time of the IMpassion130 AA, IMpassion131 was an ongoing Phase III trial in mTNBC
designed to investigate the scientific question of whether the combination of atezolizumab and
paclitaxel had a significant effect on PFS (primary endpoint), with OS as a secondary endpoint.
Assuming that a combination of atezolizumab and paclitaxel would provide similar clinical
benefit to that observed with atezolizumab and nab-paclitaxel, the Sponsor and FDA agreed
upon IMpassion131 as the post-marketing requirement (PMR) for the IMpassion130 AA.
The Sponsor and the FDA also agreed that, alternatively, final OS results from IMpassion130, as
a post-marketing commitment (PMC) may provide confirmatory evidence to verify the clinical
benefit observed in IMpassion130, depending on the statistical significance and magnitude of
clinical benefit.
The final OS results for IMpassion130 (atezo+nP; described in Section 2.3), while clinically
meaningful and consistent with the initial readout, were not formally tested due to the study’s
hierarchical testing plan and therefore considered insufficient to support conversion to full
approval. The corresponding PMC sBLA was submitted to the Agency on 9 Oct 2020. In July
2020, IMpassion131 (atezo+P) did not meet its primary endpoint of PFS. The most recent
available datasets for IMpassion130 and IMpassion131 were submitted to the Agency.
On 1 Dec 2020, a Type C meeting was held with the FDA to discuss an alternative PMR study for
the IMpassion130 AA. Several options were discussed and, given the ongoing unmet need for
patients with mTNBC, FDA noted a willingness to consider one or more of the Sponsor’s
ongoing PhIII randomized studies in TNBC (see Section 5). Per milestone timelines, a new PMR
agreement can be finalized up to Sept 2021.
On 23 Dec 2020, the FDA approved two supplements and a fulfillment of the IMpassion130 final
OS PMC. The United States Prescribing Information (USPI) has been updated to include the final
OS data from IMpassion130 and a limitation of use for the combination of atezolizumab and
paclitaxel in mTNBC patients based on the results of IMpassion131. The USPI was also updated
with a new Warning and Precaution to include the increased risk of death and a warning to not
substitute paclitaxel protein-bound with paclitaxel.
The FDA’s Position:
FDA has the following additions to the regulatory history.
In July 2020, the Applicant provided FDA with the final OS results for IMpassion130. The final
OS results for the ITT population were not statistically significant and therefore, the OS results
for the PD-L1-positive population could not be formally tested and cannot be considered
clinically meaningful.
On July 31, 2020, the Applicant provided FDA with an email stating that IMpassion131 did not
meet its primary analysis for PFS. This email included the first interim analysis of OS from
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IMpassion131 which showed a HR of 1.55 (95%CI: 0.86, 2.80) favoring the placebo in
combination with paclitaxel arm. Given this the primary analysis results from IMpassion131
showing a detriment in overall survival FDA issued a safety alert on September 8, 2020 alerting
health care professionals, oncology clinical investigators, and patients that a clinical trial
studying the use of atezolizumab and paclitaxel in patients with previously untreated
inoperable locally advanced or metastatic TNBC showed the drug combination did not work to
treat the disease.
On October 9, 2020, the Applicant submitted the final OS results from IMpassion130 and the
final PFS and OS results from IMpassion131 to FDA. On December 23, 2020, the FDA updated
the label. These updates included a limitation of use stating that atezolizumab is not indicated
for use in combination with paclitaxel for the treatment of adult patients with unresectable
locally advanced or metastatic TNBC, a Warning and Precaution for an increase in the risk of
death was observed in patients treated with atezolizumab plus paclitaxel compared with
placebo and paclitaxel in the PD-L1-positive population, and Section 14.4 was added to include
data that there was a lack of efficacy for atezolizumab in combination with paclitaxel in locally
advanced or metastatic TNBC.

2.2 Summary of Clinical Trials Supporting Efficacy
The Applicant’s Position:

The following sections focus on the pivotal study IMpassion130, which was the basis for the AA
for the indication in Section 1.1. This is a Phase III, multicenter, randomized, placebo-controlled,
double-blind, two-arm study specifically designed to assess the efficacy and safety of
atezolizumab plus nab-paclitaxel (atezo+nP) compared with placebo plus nab-paclitaxel (pl+nP)
in patients with locally advanced or mTNBC who have not received prior systemic therapy for
metastatic breast cancer, with co-primary endpoints of PFS and OS.
In addition, information is provided for IMpassion131. This is a Phase III trial evaluating the
combination of atezolizumab with paclitaxel, using PFS as a primary endpoint, with OS as a
secondary endpoint, in patients with previously untreated, inoperable locally advanced or
mTNBC. After the initiation of IMpassion131 and during ongoing recruitment, it was designated
as a PMR via the AA procedure (see Section 2.1.4).
2.2.1 Study Designs
Pivotal Study: IMpassion130: Patients were randomized 1:1 to receive either pl+nP or
atezo+nP, stratified by presence of liver metastases, prior taxane treatment, and PD-L1 status
(positivity defined as tumor-infiltrating IC ≥1%), (Figure 1). Atezolizumab (840 mg) or placebo
was administered intravenously on Days 1 and 15 of every 28-day cycle. Nab-paclitaxel
(100 mg/m2) was administered intravenously on Days 1, 8, and 15 of every 28-day cycle
(3 weeks on/1 week off). In the absence of disease progression or unacceptable toxicity, study
treatment continued until the end of the study.
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Following unblinding of treatment at the primary analysis, protocol Version 8 (see Appendix 1)
allowed the crossover of patients who were randomized to the pl+nP arm, who did not
experience disease progression, and who had not started any other systemic non-protocol
specified anti-cancer agents to the atezo+nP arm, provided that they still met the safety-related
eligibility criteria for the study prior to initiating atezolizumab.
Figure 1: Study Design for IMpassion130

D=day; IV= intravenous; RECIST=Response Evaluation Criteria In Solid Tumors; TNBC=triple-negative breast cancer

The endpoints of the study were:
• Co-primary efficacy endpoints: PFS (to be tested for significance in parallel in the
intent-to-treat [ITT] and PD-L1-positive populations), as assessed by the investigator per
Response Evaluation Criteria in Solid Tumors (RECIST) Version 1.1 and OS (to be tested
hierarchically in the ITT population first, and then in the PD-L1-positive subpopulation).
• Secondary efficacy endpoints: objective response rate (ORR), duration of response
(DOR) (both assessed by the investigator per RECIST v1.1), time to deterioration (TTD) in
global health status (GHS)/health-related quality of life (HRQoL).
Major protocol amendments for IMpassion130 are summarized in Appendix 1. There were no
statistical analysis plan (SAP) amendments.
Confirmatory PMR Study IMpassion131: Patients were randomized in a 2:1 ratio to receive
atezolizumab (840 mg) or placebo intravenous (IV) infusions on Days 1 and 15 of every
28-day cycle plus paclitaxel (90 mg/m2) administered via IV infusion on Days 1, 8, and 15 of
every 28-day cycle (Figure 2). Randomization was stratified by tumor PD-L1 status, prior taxane
treatment, presence of liver metastases, and region. In the absence of disease progression or
unacceptable toxicity, study treatment continued until the end of the study.
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Figure 2: Study Design for IMpassion131

D=day; IV= intravenous; RECIST=Response Evaluation Criteria In Solid Tumors; TNBC=triple-negative breast cancer

The endpoints of the study were:
• Primary efficacy endpoint: PFS, as assessed by the investigator per RECIST v1.1
(evaluated hierarchically in the subpopulation with PD-L1-positive tumor status first,
and then in the ITT population).
• Secondary efficacy endpoints: OS, 12-month and 18-month OS rates, TTD in HRQoL
(using European Organisation for Research and Treatment of Cancer [EORTC] Quality of
Life Questionnaire Core 30 [QLQ-C30]), 12-month PFS rate, ORR, DOR per RECIST v1.1,
CBR.
Major protocol amendments and SAP amendments for IMpassion131 are summarized in
Appendix 1.
The FDA’s Position:
The FDA agrees with the Applicant description of IMpassion130 and IMpassion131.
2.2.2 Statistical Methods
Pivotal Study: IMpassion130: One final (primary) analysis of PFS as well as three analyses of OS
(two interim and one final) were performed. The interim and final analyses of OS, including
analyses in both the ITT and PD-L1-positive populations, were to follow a pre-specified
statistical testing hierarchy as shown in Appendix 2. According to the hierarchy, if OS results in
the ITT population were not statistically significant, formal testing of OS in the PD-L1-positive
population would not be performed.
The primary analysis of efficacy, which included the final analysis of PFS and the first interim
analysis of OS, was performed based on a clinical cut-off date (CCOD) of 17 Apr 2018. A total of
389 deaths were observed at the first interim analysis of OS. The second interim analysis of OS
was conducted approximately 8 months after the CCOD for the first interim OS analysis (CCOD
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of 2 Jan 2019, at which time 534 deaths were observed. This corresponds to 59% and 81%,
respectively, of the events information required for the final analysis of OS in the ITT
population. The final analysis of OS was performed when 666 deaths had been observed and
based on a CCOD of 14 Apr 2020, approximately 24 months after the CCOD of the first interim
OS analysis. Results presented in this document are based on the final OS analysis with an
available α of 0.041 for testing OS at the final stage in the ITT population.
Safety analyses were performed in the Safety Evaluable population, defined as patients who
received any amount of any study treatment.
Confirmatory PMR Study IMpassion131: One final (primary) analysis of PFS as well as two
analyses of OS (one interim and one final) were performed. Testing for the primary endpoint
and secondary endpoints of OS and ORR was conducted hierarchically (in the subpopulation
with PD-L1-positive tumor first and then in the ITT population) using a pre-specified fixed
sequence testing approach where each subsequent hypothesis was tested only if all previously
tested hypotheses were rejected. The remaining secondary endpoints were not adjusted for
multiple testing, as they were not part of the testing hierarchy.
The primary analysis of efficacy, which included the final analysis of PFS and the first interim
analysis of OS, was performed based on a CCOD of 15 Nov 2019, at which time there had been
179 PFS events, and 60 deaths (corresponding to 49% of the events information required for
the final OS analysis) in the PD-L1-positive subpopulation. The final analysis of OS was
performed based on a CCOD of 04 Sep 2020 at which time there had been 123 deaths observed
in the PD-L1-positive subpopulation.
Safety analyses were performed in the Safety Evaluable population, defined as patients who
received any amount of any study treatment.
The FDA’s Position:
The FDA agrees with the Applicants description of the statistical analysis plans for
IMpassion130 and IMpassion131.

2.3 Efficacy Summary

The Applicant’s Position:
2.3.1 Pivotal Study: IMpassion130
IMpassion130, evaluating atezolizumab in combination with nab-paclitaxel is a positive study
demonstrating clinically meaningful treatment benefit, and thus fulfilling a high unmet need for
patients with 1L mTNBC whose tumors are PD-L1−positive. More mature data which has read
out since the primary analysis is consistent with this and confirms these clinically meaningful
benefits in this patient population with high unmet need.
Patient Disposition, Demographics and Baseline Characteristics
A total of 902 patients were randomized to the study (ITT: 451 patients to the pl+nP arm and
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451 patients to the atezo+nP arm). Of these, 6 patients in each arm did not receive any study
treatment. Further, in the pl+nP arm, 6 patients received atezolizumab in error and 9 patients
crossed over from pl+nP arm to atezo+nP arm, resulting in a safety-evaluable population of
430 patients in the pl+nP arm and 460 patients in the atezo+nP arm.
As of the final OS analysis (CCOD 14 Apr 2020), a total of 35 (3.9%) patients (8 [1.8%] patients in
the pl+nP arm and 27 [6.0%] patients in the atezo+nP arm) were alive on treatment and
146 (16.2%) patients (17.3% pl+nP vs. 15.1% atezo+nP) were alive in survival follow-up.
Overall, the demography and baseline characteristics of the patients were well balanced
between the two treatment arms, and were consistent with the general mTNBC population
seen in clinical practice. The demography and baseline characteristics of the patients in the
PD-L1–positive population appeared to be generally representative of the ITT population (see
detailed breakdown in Appendix 3).
IMpassion130 Efficacy
An overview of key results from IMpassion130 is provided in Table 1 for the PD-L1–positive
population and in Table 12 in Appendix 4 for the ITT population.
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Table 1: Overview of Efficacy (PD-L1-Positive Population) in IMpassion130
Pl+nP

Atezo+nP

N=184

N=185

Primary Analysis Investigator-Assessed PFS: Co-primary Endpoint a, c
No. (%) of patients with events

151 (82.1%)

136 (73.5%)

4.8

7.4

Median, months

0.60 (0.48 -0.77)

Stratified hazard ratio (95% CI)
p-value (log-rank)

<0.0001

Final Overall Survival Analysis: Co-primary Endpoint for IMpassion130
No. (%) of patients with events

b

139 (75.5%)

120 (64.9%)

17.9

25.4

Median, months
Stratified hazard ratio (95% CI)

0.67 (0.53, 0.86)
0.0016 d

p-value (log-rank)
Key Secondary Endpoint: Objective Response Rate (ORR)

a, e

No. of evaluable patients
ORR, N (%)

183

185

78 (42.6%)

109 (58.9%)

Difference in ORR, % (95% CI)

16.3% (5.7%-26.9%)
0.0016 f

p-value (Cochran-Mantel-Haenszel)
Key Secondary Endpoint: Duration of Response

a, e

No. of evaluable patients
No. (%) of patients with events

78

109

59 (75.6%)

70 (64.2%)

5.5

8.5

Median, months
Unstratified hazard ratio (95% CI)
a Clinical
b Final
c
d

0.60 (0.43-0.86)

Cut-off date (CCOD) for IMpassion130 analyses =17 Apr 2018 , except

OS analysis CCOD = 14 Apr 2020.

PFS analysis is with Censoring (FDA Definition).
Not formally tested per heirarchical procedure since statistical significance was not reached in ITT population.

e According to

RECIST 1.1 confirmation of response was not required.

f Not statistically significant (see

Appendix 2 for details on testing procedure).

Primary Analysis of PFS/ Interim Analyses of OS (Data in Support of AA)
At the primary analysis of PFS/first interim analysis of OS, the study met its co-primary PFS
endpoint, showing improvement with atezo+nP when compared with pl+nP in both the ITT
population (see Appendix 4) and the PD-L1–positive population (Table 1). The clinical benefit of
atezolizumab in the ITT population was driven by the improvement in PFS in the PD-L1–positive
population (stratified HR: 0.60; 95% CI: 0.48−0.77; p-value <0.0001) (see Figure 7 in
Appendix 4). Atezo+nP prolonged PFS versus the pl+nP arm (7.4 months vs. 4.8 months).
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The first interim OS analysis results showed consistency with the PFS results (Table 2). In the ITT
population there was no statistically significant improvement in OS (Table 12 in Appendix 4).
Although OS in the PD-L1−positive population could therefore not be formally tested for
significance, there was a clinically meaningful 38% reduction in the risk of death (stratified HR:
0.62, 95% CI: 0.45, 0.86), accompanied by an approximate 9.5-month prolongation in the
median OS in the atezo+nP arm (25.0 months vs. 15.5 months in the pl+nP arm (Table 2).
Consistent with the first interim analysis, the pre-planned second interim OS analysis indicated
no significant difference in OS in the ITT population (Table 12 in Appendix 4), but a clinically
meaningful improvement in OS continued to be observed in the PD-L1–positive population
(Table 2).
The secondary endpoints of ORR and DoR were supportive of the results for the co-primary
endpoints in the ITT population (Table 12 in Appendix 4). Secondary endpoints were also
supportive of the results for the co-primary endpoints in the PD-L1−positive population (Table
1). Patient experience data, as assessed by patient-reported outcome (PRO) endpoints, further
support the co-primary endpoints, indicating that patients in both arms maintained baseline
HRQoL over the duration of the study treatment period (see Table 13, and Appendix 5 for
details of the secondary and exploratory PRO endpoints).
Figure 3: IMpassion130: Kaplan-Meier Plot of Investigator-Assessed PFS (PD-L1−Positive
Population)

Data that Became Available Since the AA: Final Efficacy Analysis (CCOD: 14 April 2020)
As described in Section 2.1.4. the final OS analysis was a PMC for the IMpassion130 AA. The
analyses performed remained consistent with the previous PFS and OS analyses, and as
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detailed below, continue to show sustained clinically meaningful benefit for patients in terms of
mature PFS and OS data.
At the time of the final OS analysis, median duration of follow-up was 19.1 months (range:
0-55.8) in the PD-L1-positive population reflecting, on average, 6.8 months of additional followup compared to what was available at the time of the primary PFS analysis. This translated into
23 additional PFS events, with the PFS event-to-patient ratio (EPR) increasing from 77.8% to
84%; and 107 additional OS events, with the OS EPR increasing from 41.2% to 70.2%, between
the time of the primary PFS and the final OS analysis.
A descriptive updated PFS analysis was performed at the time of the final OS analysis: this
confirmed the consistency of the PFS result in the PD-L1–positive population (stratified HR:
0.61; 95% CI: 0.48, 0.77), with an improvement in median PFS of approximately 2.7 months
with atezo+nP compared to pl+nP (pl+nP: 4.8 months; atezo+nP: 7.5 months).
The final OS results, which were based on mature OS data as reflected by the EPR of 70.2% at
the time of final OS analysis, remained consistent with the first and second interim OS analyses.
OS in the ITT population was not statistically significant (Table 12), therefore OS in the
PD-L1−positive population could not be formally tested. However, there was a clinically
meaningful 33% reduction in the risk of death in the PD-L1–positive population (stratified HR:
0.67; 95% CI: 0.53, 0.86), with a 7.5-month improvement in median OS (Table 2). The
separation in the Kaplan-Meier curves was visible from as early as 3 months and maintained
throughout follow up (Figure 4; median survival follow-up in the PD-L1–positive population was
23.4 months in the atezo+nP arm and 16.3 months in the pl+nP arm).
These final OS and updated PFS results are further complemented by updated PRO data.
Patients’ HRQoL and functioning was maintained over the duration of the study treatment
period in both the ITT and PD-L1-positive populations when atezolizumab was added to
nab-paclitaxel (see Table 13 in Appendix 5). Of note, the frequency and timing of PRO
assessments were optimized in IMpassion130 in both the treatment period (collection on Day 1
of every cycle) and follow-up period (every 28 days for 1 year after treatment discontinuation)
of the study. This maximized capture of acute toxicity and tolerability early in therapy and any
long-term impacts of treatment equally across both treatment arms.
Importantly, the final OS analysis confirms the clinically meaningful benefit of adding
atezolizumab to nab-paclitaxel when treating patients with PD-L1-positive mTNBC. This survival
benefit has been consistently observed as data has matured in the IMpassion130 trial, and has
been maintained with extended follow up.
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Table 2: IMpassion130: Pre-Specified OS Analyses (PD-L1−Positive Population)
Data Supporting AA
OS Analyses

First Interim Analysis
CCOD: 17 Apr 2018
Pl+nP
N=184

No. (%) of patients with 88 (47.8%)
events
Median, months

15.5

Efficacy Data Since AA

Second Interim Analysis
CCOD: 02 Jan 2019

Atezo+nP
N=185
64 (34.6%)
25.0

Pl+nP
N=184

Atezo+nP
N=185

Final Analysis
CCOD: 14 Apr 2020
Pl+nP
N=184

Atezo+nP
N=185

110 (59.8%) 94 (50.8%) 139 (75.5%) 120 (64.9%)
18.0

25.0

17.9

25.4

Stratified hazard ratio (95%
0.62 (0.45-0.86)
0.71 ( 0.54-0.93)
0.67 (0.53-0.86)
CI)
0.0035*
0.0133*
0.0016*
p-value (log-rank)
* not formally tested per hierarchical procedure since statistical significance was not reached in ITT population.

Figure 4: IMpassion130: Kaplan-Meier Plot of Overall Survival (PD-L1−Positive Population):
Final Analysis

The FDA’s Position:
IMpassion130 demonstrated a statistically significant difference in PFS in the PD-L1-positive
population. The median PFS improvement in the PD-L1-positive population was only 2.6
months at the time of initial BLA approval and 2.7 months at the time of final OS analysis. FDA
believes that this small improvement in median PFS is of uncertain clinical meaningfulness and
may require confirmation of benefit.
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2.3.2 Confirmatory PMR Study: IMpassion131
IMpassion131, evaluating atezolizumab in combination with paclitaxel in the 1L mTNBC
population, failed to meet its primary endpoint of PFS.
Patient Disposition, Demographics and Baseline Characteristics
A total of 651 patients were randomized to the study, 220 to the pl+P arm and 431 to the
atezo+P arm; 1 patient in each arm did not receive study treatment and 1 additional patient
randomized to the pl+P arm received treatment with atezo+P in error, so that the
safety-evaluable population included 218 patients in the pl+P arm and 431 patients in the
atezo+P arm. As of the CCOD for the final OS analysis, 312 deaths had occurred in the ITT
population. 3.2% of pl+P patients and 10.7% of atezo+P patients were alive and continuing on
study treatment; 41.8% of patients in the pl+P arm and 30.4% of patients in the atezo+P arm
were in survival follow-up.
The demography and baseline characteristics of the patients were generally well balanced
between treatment arms, were consistent with expectations for the TNBC population in clinical
practice, and were consistent between the ITT and PD-L1–positive populations (see
Appendix 3).
IMpassion131 Efficacy
An overview of the results from IMpassion131 is provided in Table 4 for PD-L1–positive
patients, and in Table 14 in Appendix 6 for the ITT population.
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Table 4: Overview of Efficacy (PD-L1-Positive Population) in IMpassion131
Pl+P

Atezo+P

N=101

N=191

64 (63.4%)

115 (60.2%)

5.7

6.0

Primary Endpoint (Primary Analysis): Investigator-Assessed PFS a
No. (%) of patients with events
Median, months
Stratified hazard ratio (95% CI)

0.82 (0.60, 1.12)
0.2032

p-value (log-rank)
Key Secondary Endpoint: Final Overall Survival Analysis b
No. (%) of patients with events

39 (38.6%)

84 (44.0%)

28.3

22.1

Median, months
Stratified hazard ratio (95% CI)

1.11 (0.76, 1.64)
0.5798 c

p-value (log-rank)
Key Secondary Endpoint: Objective Response Rate (ORR)

d

No. of evaluable patients
ORR, N (%)

101

191

56 (55.4%)

121 (63.4%)

Difference in ORR, % (95% CI)

7.91% (-4.71, 20.52)
0.1834 c

p-value (Cochran-Mantel-Haenszel)
Key Secondary Endpoint: Duration of Response

d

No. of evaluable patients
No. (%) of patients with events

56

121

29 (51.8%)

54 (44.6%)

5.5

7.2

Median, months
Unstratified hazard ratio (95% CI)
a Clinical
b Final
c

0.73 (0.47, 1.16)

Cut-off date (CCOD) for IMpassion 131 analyses = 15 Nov 2019, except

OS analysis CCOD = 04 Sep 2020

Not formally tested

d According

to RECIST 1.1 confirmation of response was not required

Primary Endpoint: PFS
IMpassion131 did not meet its primary endpoint of PFS, in the PD-L1−positive population. At
the primary CCOD, treatment with atezo+P did not show a statistically significant improvement
in investigator-assessed PFS when compared to pl+P in the PD-L1−positive population (stratified
HR: 0.82; 95% CI: 0.60, 1.12; stratified log-rank p=0.2032) (Figure 5; Table 4).
In the ITT population the analysis of investigator-assessed PFS (HR: 0.86; 95% CI: 0.70, 1.05) was
consistent with that in the PD-L1−positive subpopulation (Table 14 in Appendix 6).
A descriptive updated PFS analysis performed at the time of the final OS analysis is consistent
with the primary PFS result in the PD-L1–positive population (stratified HR: 0.73 [95% CI: 0.56,
0.96]).
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Secondary Endpoints
Due to the hierarchical nature of the efficacy analysis, secondary efficacy endpoints were not
formally tested for statistical significance following the failure to reject the null hypothesis for
the primary endpoint. OS data at the primary CCOD were immature: the first interim analysis
OS results in the PD-L1−positive population favored the pl+P arm to the atezo+P arm (stratified
HR: 1.55; 95% CI: 0.86, 2.80), however, median OS had not been reached in either treatment
arm. Results of the final OS analysis for IMpassion131 showed no evidence of a survival benefit
with the addition of atezolizumab to paclitaxel in the PD-L1−positive (HR: 1.11; 95% CI: 0.76,
1.64; Table 4) and ITT populations (HR: 1.12; 95% CI: 0.88, 1.43; Table 14 in Appendix 6).
The secondary endpoints of ORR and DoR were consistent with the results for the primary
endpoints of PFS (Table 4 and Table 14).
Figure 5: IMpassion131: Kaplan-Meier Plot of Investigator-Assessed PFS (PD-L1-Positive
Population)

The FDA’s Position:
IMpassion130 and IMpassion131 enrolled similar patient populations and added atezolizumab
to a taxane for the treatment of metastatic TNBC, therefore, IMpassion131 could have served
as an appropriate trial to confirm the PFS benefit of atezolizumab, if it had showed a positive
risk benefit for atezolizumab plus paclitaxel in patients with TNBC.
As seen in Table 4, Figure 5 and Figure 6, IMpassion131 did not demonstrate a statistically
significant difference for PFS in the PD-L1-positive population. No alpha remained to test the
additional endpoints of PFS in the ITT population and OS and results of these evaluations should
be considered exploratory. Although the OS results should be considered exploratory, the final
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OS analysis was conducted in November 2020 at 123 total events (100% of targeted deaths),
the HR was 1.11; (95% CI: 0.76, 1.64). The results of IMpassion131 indicate the potential of a
detriment in survival.
Figure 6: IMpassion131: Kaplan-Meier Plot of OS (PD-L1-Positive Population)

Source: FDA Reviewer Analysis, IMpassion131 analysis datasets adsl.xpt, adtte.xpt

2.4 Efficacy Conclusions
The Applicant’s Position:

IMpassion130 was designed as a standalone, large, randomized Phase III study, intended to
assess the clinical impact of combining atezolizumab with nab-paclitaxel in 1L mTNBC, using the
co-primary endpoints of PFS and OS. IMpassion130 is a positive study demonstrating clinically
meaningful treatment benefit for patients with 1L mTNBC whose tumors are PD-L1−positive.
Results are consistent between the co-primary endpoints of PFS and OS as well as across
secondary endpoints.
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IMpassion130 was the basis for the AA for the use of atezolizumab plus nab-paclitaxel in 1L
TNBC. Subsequent to the AA, updated analyses providing mature OS data with long-term
follow-up confirm that the survival benefit is sustained over time. The 7.5 month improvement
in median OS observed at final analysis (25.4 months atezo+nP vs. 17.9 months placebo+nP) in
the PD-L1–positive population, although not formally tested due to the hierarchical testing
procedure, is nonetheless clinically meaningful. These data are reflected in the USPI as of Dec
2020 accordingly.
Additionally, supportive PRO data provide evidence of additional patient-relevant benefit by
demonstrating that the improvements in PFS and OS were realized without compromising
patients’ quality of life or day-to-day functioning over the duration of treatment.
IMpassion131, evaluating atezolizumab in combination with paclitaxel in the 1L mTNBC
population, failed to meet its primary endpoint of PFS. In light of the results of IMpassion131 a
limitation of use of atezolizumab in combination with paclitaxel in mTNBC is appropriately
reflected in the USPI (see Section 2.1.4).
The Sponsor has extensively evaluated differences between IMpassion130 and IMpassion131,
including chemotherapy backbone, study design, conduct, and populations (see Table 15 in
Appendix 7). No single element accounted for the overall difference in outcome. In aggregate,
these important differences may have contributed to the overall result. While the Sponsor
acknowledges the results of the IMpassion131 study, the clinically meaningful benefit
associated with atezolizumab plus nab-paclitaxel in IMpassion130 remains robust and supports
continuation of the AA in mTNBC.
The FDA’s Position:
Atezolizumab in combination with paclitaxel protein-bound was granted accelerated approval
for the treatment of adult patients with unresectable locally advanced or metastatic TNBC
whose tumors express PD-L1 on the basis of a 2.6 month improvement in PFS with the addition
of atezolizumab to paclitaxel protein-bound in IMpassion130. Although this magnitude of
benefit was small, the HR was statistically significant at 0.62 (95% CI 0.49-0.78) with a p value
<0.0001. However due to the uncertainty of this benefit confirmatory evidence was necessary.
To confirm the clinical benefit of atezolizumab in combination with paclitaxel protein-bound, a
statistically significant and clinically meaningful final OS result in the PD-L1-positive patient
population from IMpassion130 or a statistically significant and clinically meaningful PFS result
from IMpassion131 could be submitted.
Overall survival results in the ITT population were not statistically signfignant; therefore, no
alpha remained to evaluate the OS in the PD-L1-positive population, and these results must be
considered exploratory. Although there was a 7.5-month improvement in OS in the PD-L1positive patient population, it cannot be determined whether there is a difference between the
treatment and control arms or whether these results are due to chance alone. Therefore, these
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results cannot be used to confirm the benefit of atezolizumab plus paclitaxel protein-bound in
patients with advanced or metastatic TNBC.
The PRO data does not provide evidence of additional benefit. The Applicant states that since
there was no difference in the secondary endpoint of time to deterioration (TTD) in the
GHS/HRQol, it shows that the PFS benefit observed in IMpassion130 was achieved without
compromising patients’ quality of life or day-to-day functioning. However, the PRO endpoints
had no alpha allocation in the statistical hierarchy and are considered exploratory only.
Additionally, the absence of a statistically significant difference between treatment arms (e.g., p
> 0.05) does not mean equivalence. Equivalence or non-inferiority can only be determined if
upper and lower equivalence bounds are set prior to the collection of data to see if the results
falls within these bounds. Therefore, the absence of any difference between the treatment
arms cannot be confirmed in this analysis, as this study was not powered for these tests.
The primary analysis from IMpassion131 did not demonstrate a statistically significant
improvement in investigator-assessed PFS for atezolizumab plus paclitaxel compared with
placebo plus paclitaxel in the PD-L1−positive population. The final OS analysis showed a
potential detriment in survival in in the atezolizumab plus paclitaxel arm compared to the
placebo plus paclitaxel arm, the HR was 1.11 (95% CI: 0.76, 1.64). Given this lack of PFS benefit
and potential detriment in survival, the results from IMpassion131 cannot serve to confirm the
benefit of atezolizumab for the treatment of patients with advanced or metastatic TNBC.
The FDA reviewed the Applicant’s analysis of the differences between IMpassion130 and
IMpassion131, including chemotherapy backbone, study design, conduct, and populations and
agrees that no single element accounts for the difference in outcome. Specifically, the FDA
evaluated the requirement for premedication with systemic corticosteroids prior to the
administration of paclitaxel. Since 98% of patients on IMpassion131 received systemic
corticosteroids throughout the study (Appendix 7), no definitive conclusions could be drawn.
However, since steroids were not required in IMpassion130, the Applicant was able to perform
an exploratory subgroup analysis on the effect of the use of systemic corticosteroids on PFS and
OS and no effect was observed. These should be interpreted with caution, as this is a post-hoc
analysis, there could be imbalances in baseline demographics and prognostic factors between
the subgroups, no definitive conclusions could be drawn. The safety analysis did not reveal an
obvious safety signal or cause for this detriment in OS.
Since the approval of atezolizumab in combination with paclitaxel protein-bound, no new
therapies have received regular approval and the treatment landscape has not evolved;
however, neither the final OS from IMpassion130 or the PFS from IMpassion131 have
confirmed the benefit of atezolizumab for the treatment of patients with advanced or
metastatic TNBC. Given these trials’ results and the uncertainty regarding the benefit/risk
profile of atezolizumab in combination with paclitaxel protein-bound for the treatment of adult
patients with unresectable locally advanced or metastatic TNBC whose tumors express PD-L1
and the benefit of atezolizumab in combination with paclitaxel protein-bound remains
contingent upon verification and description of clinical benefit in confirmatory trial(s).
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3. Safety

The Applicant’s Position:
The safety profile of atezolizumab is well-characterized based on the extensive clinical
development program with approximately 18,296 patients exposed to atezolizumab in clinical
trials. and more than 106,316 patients in the postmarketing setting across all indications. As
noted in the periodic benefit-risk evaluation report (PBRER), as of 30 Apr 2020, 5339 patients
with TNBC were exposed to atezolizumab in the post-marketing setting.
The Warnings and Precautions and Adverse Reactions (Clinical Trials Experience) sections of the
USPI reflects clinical experience with atezolizumab as a single-agent from 2,616 patients from
metastatic UC, NSCLC, and other tumor types (including 116 patients with mTNBC).
The immune-mediated adverse reactions (USPI 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 immune-mediated 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.
The safety evaluation presented supports the locally advanced or mTNBC indication is based on
the data from the 460 safety-evaluable patients in IMpassion130 (atezo+nP arm). The data is
contextualized with 432 patients in IMpassion131 (atezo+P arm) and 2,616 patients from the
atezolizumab monotherapy reference safety pool in the USPI.
The FDA’s Position:
The FDA agrees with the Applicant’s presentation of the safety population, the USPI Warnings
and Precautions and Adverse Reactions.

3.1 Exposure

Among the 2,616 patients who received atezolizumab monotherapy in clinical settings, 36%
were exposed for longer than 6 months and 20% were exposed for longer than 12 months
(USPI). The median duration of treatment was 3.5 months with a median of 6 atezolizumab
treatment cycles (range: 1-64) where atezolizumab was administered on Day 1 of every cycle
q3w. Exposure in IMpassion130 and IMpassion131 is shown in Table 5.
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Table 5: Overview of Exposure: IMpassion130 and IMpassion131
IMpassion130

IMpassion131

a

b

pl+nP

Atezo+nP

pl+P

Atezo+P

(N=430)

(N=460)

(N=217)

(N=432)

nabPaclitaxel

Placebo

nabPaclitaxel

Atezo

Paclitaxel

Placebo

Paclitaxel

Atezo

Median Treatment
Duration (months)

4.9

5.1

5.1

5.5

5.1

5.2

4.9

5.1

Number of Cycles

6 (1-39)

6 (1-30

6 (1-60)

7 (1-60)

6 (1-24)

6 (1-29)

6 (1-38)

6 (1-38)

(median [min-max])
a Final

OS Update CSR Study WO29522 (IMpassion130; CCOD: 14 Apr 2020; RDR 1100481); b Final OS Update CSR Study
MO39196 (IMpassion131; CCOD: 04 Sep 2020; RDR 1100721).

Comparison of the incidence of adverse events from IMpassion130 and IMpassion131 versus
the atezolizumab monotherapy safety reference data pool should be done in context of median
duration of atezolizumab exposure, which was longer in both these studies (5.5 months and
5.1 months, respectively) compared with the reference pool (USPI: 3.5 months).

3.2 Summary of Adverse Events

An overview of the safety data in mTNBC demonstrated consistency across the IMpassion130
and IMpassion131 studies with the well-defined safety profile of atezolizumab monotherapy as
presented in the USPI reference data pool (Table 6, Table 7). Cumulative safety results since the
primary analysis are displayed for IMpassion130. With an additional 24 months of data
collection since the CCOD of the primary analysis (median duration of follow up 18.8 months),
atezolizumab in combination with nab-paclitaxel was well-tolerated in patients with mTNBC
with no new safety concerns observed with longer follow-up, at the time of the final OS
analysis.
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Table 6: Overview of Safety: IMpassion130, IMpassion131, and the Atezolizumab
Monotherapy Pooled Population
IMpassion130 a
pl+nP
(N=430)

Atezo+nP
(N=460)

IMpassion131 b
pl+P
(N=217)

Atezo+P
(N=432)

Pooled
Population c
Atezo
(N=2,616)

Patients with at least one AE

421 (97.9%)

457 (99.3%) 212 (97.7%) 428 (99.1%) 2510 (95.9%)

Total no. of deaths

337 (78.4%)

322 (70.0%) 98 (45.2%) 213 (49.3%)

-

Total no. of patients with at least one:
Grade 5 AE

3 (0.7%)

6 (1.3%)

5 (2.3%)

9 (2.1%)

87 (3.3%)

Grade 3-4 AE

183 (42.6%)

233 (50.7%) 99 (45.6%) 227 (52.5%) 1200 (45.9%)

SAE

80 (18.6%)

110 (23.9%) 39 (18.0%) 110 (25.5%) 1065 (40.7%)

AE leading to discontinuation of
- Any study treatment

36 (8.4%)

88 (19.1%)

33 (15.2%)

92 (21.3%)

182 (7.0%)

- Atezolizumab/placebo

4 (0.9%)

37 (8.0%)

10 (4.6%)

33 (7.6%)

-

- Nab-paclitaxel/ paclitaxel

36 (8.4%)

85 (18.5%)

32 (14.7%)

83 (19.2%)

-

a Final OS Update CSR Study WO29522 (IMpassion130; CCOD: 14 Apr 2020; RDR 1100481); b Final OS Update CSR Study
MO39196 (IMpassion131; CCOD: 04 Sep 2020; RDR 1100721); 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].

IMpassion130 (Atezo+nP):
The most common AEs (≥20%) with atezolizumab in combination with nab-paclitaxel in patients
with mTNBC were alopecia, fatigue, nausea, diarrhoea, anaemia, cough, constipation,
headache, neutropenia, peripheral neuropathy, decreased appetite, pyrexia, and vomiting (see
Table 17 in Appendix 8).
No additional Grade 5 AEs nor Grade 5 AESIs were reported since the primary analysis. Grade 5
AEs were reported for 6 (1.3%) patients in the atezo+nP arm versus 3 (0.7%) patients in the
pl+nP arm. No event (by preferred term [PT]) resulting in death was reported in more than one
patient, except the PT of ‘death’ (reported as unexplained death), which was reported in a
single patient in each treatment arm. Overall, 2 patients (0.4%) in the atezo+nP arm
experienced Grade 5 AEs considered by the investigator as related to any study treatment. The
treatment-related Grade 5 AEs were autoimmune hepatitis deemed caused by atezolizumab
(this patient also had concurrent disease progression including in the liver) and septic shock
deemed caused by nab-paclitaxel.
A numerically higher rate of Grade 3-4 AEs were reported in the atezo+nP arm (50.7%)
compared with the pl+nP arm (42.6%). The most frequent Grade 3-4 AEs in the atezo+nP arm
(incidence ≥2.0% patients), were neutropenia (8.5%), peripheral neuropathy (5.7%), neutrophil
count decreased (4.8%), fatigue (3.9%), anaemia (3.5%), pneumonia (2.6%), hypokalemia
(2.4%), alanine aminotransferase increased (2.2%), and aspartate aminotransferase increased
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(2.0%). No new Grade 3−4 AEs by PT identified with ≥2% difference between treatment arms
were observed following the primary analysis.
A numerically higher rate of serious AEs (SAEs) were reported in the atezo+nP arm (23.9%)
compared with the pl+nP arm (18.6%). The most common SAE (incidence ≥2.0% patients) in the
atezo+nP arm was pneumonia (2.6%). No SAE was reported with a ≥2% difference between
treatment arms at the primary analysis as well as the updated analysis performed at the time of
final OS analysis.
AEs leading to the discontinuation of atezolizumab were reported for 37 (8.0%) patients in the
atezo+nP arm. The majority of these events were single events by preferred term (PT) and
peripheral neuropathy (n=4), fatigue (n=3), general physical health deterioration (n=2),
increased AST (n=2), and pneumonia (n=3) were the only events that led to atezolizumab
withdrawal in more than one patient in the atezo+nP arm.
Overall, atezolizumab treatment in the mTNBC clinical trials was well tolerated and in line with
the underlying disease and known safety profile of single-agent atezolizumab and
nab-paclitaxel. There were no clinically significant differences observed in the safety profile of
atezolizumab and nab-paclitaxel with longer follow-up in the updated analysis compared to the
primary analysis (see Table 18 in Appendix 8).
The FDA’s Position:
FDA agrees with the Applicant’s presentation of the safety from IMpassion130. No new safety
signals have been noted.
3.2.1 Adverse Events of Special Interest
Adverse Events of Special Interest (AESIs) for the purposes of expedited reporting were
predefined in the protocol based on the known mechanism of action for atezolizumab and
concerns reported with other immune modulating agents. For the purpose of analysis, a set of
comprehensive definitions comprising Sponsor defined, Standardized Medical Dictionary for
Regulatory Activities (MedDRA) Queries (SMQ), High Level Terms (HLTs), and Sponsor defined
AE Grouped Terms (AEGTs) were used to identify and summarize AESIs from the AE clinical
database by medical concept. The medical concepts include atezolizumab-associated identified
risks, potential risks and class effects reported with other immune checkpoint inhibitors. The
characteristics of the AESIs, including incidence, time to event onset, time to resolution, and
proportion of patients with AESI requiring treatment with corticosteroids are summarized.
Instructions regarding monitoring and management of immune-mediated events include
treatment interruption or withdrawal, use of systemic corticosteroids or hormone replacement
treatment, as outlined in the USPI.
The most common AESI by medical concept (≥10%) in IMpassion130 for patients treated with
atezo+nP versus pl+nP respectively were rash (35.9% vs. 26.0%), hypothyroidism (18.3% vs.
36

4.4%), and hepatitis (diagnosis [2.4% vs. 1.6%] and lab abnormalities [15.2% vs. 13.3%]), which
is consistent with the reference safety monotherapy pool in the USPI.
The majority of AESIs were of Grade 1 or 2 maximum severity (Table 7) and were generally
manageable by either withholding atezolizumab and/or appropriate treatment (including
administration of corticosteroids, if needed).
No new indication-specific AESIs associated with atezolizumab were identified from either of
the studies in mTNBC (Appendix 8). The overall changes to the rates of all-grade AESIs,
Grade 3-4 AESIs, or individual medical concepts were minimal from the primary analysis (see
Table 18 in Appendix 8).
Table 7: Overall Summary of AESIs (Safety-Evaluable Population)
IMpassion130 a

IMpassion131 b

Pooled
Population c

pl+nP
(N=430)
179 (41.6%)

Atezo+nP
(N=460)
270 (58.7%)

pl+P
(N=217)
116 (53.5%)

Atezo+P
(N=432)
268 (62.0%)

Atezo
(N=2,616)
895 (34.2%)

Grade 1-2

158 (36.7%)

230 (50.0%)

105 (48.4%)

219 (50.7%)

695 (26.6%)

Grade 3-4

20 (4.7%)

39 (8.5%)

11 (5.1%)

48 (11.1%)

197 (7.5%)

Grade 5

1 (0.2%)

1 (0.2%)

0

1 (0.2%)

3 (0.1%)

Serious AESIs

7 (1.6%)

19 (4.1%)

6 (2.8%)

24 (5.6%)

115 (4.4%)

AESIs leading to placebo/atezo
withdrawal
AESIs leading to placebo/atezo
interruption
AESIs requiring systemic
corticosteroid a

2 (0.5%)

11 (2.4%)

2 (0.9%)

21 (4.9%)

48 (1.8%)

11 (2.6%)

51 (11.1%)

14 (6.5%)

55 (12.7%)

168 (6.4%)

30 (7.0%)

73 (15.9%)

11 (5.1%)

45 (10.4%)

197 (7.5%)

AESIs (any grade)

a Final

OS Update CSR Study WO29522 (IMpassion130; CCOD: 14 Apr 2020; RDR 1100481); b Final OS Update CSR Study
MO39196 (IMpassion131; CCOD: 04 Sep 2020; RDR 1100721); 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].

The FDA’s Position:
FDA agrees with the Applicant’s presentation of the Adverse Events of Special Interest from
IMpassion130 and IMpassion131.

3.2.2 Summary of IMpassion131 Safety Profile
• Safety of atezolizumab and paclitaxel (IMpassion131) was consistent with the known
profiles of the individual drugs and the underlying disease.
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•
•

The toxicity-related mortality rate (Grade 5 AEs) was balanced between the two arms
(atezo+P: 2.1% vs. pl+P: 2.3%).
The safety profile of atezolizumab plus paclitaxel (IMpassion131) was comparable to the
safety profile of atezolizumab plus nab-paclitaxel (IMpassion130).

The FDA’s Position:
Due to the excess mortality on the atezolizumab plus paclitaxel arm, FDA performed an analysis
of the cause of all deaths on IMpassion131. As seen in Table 8, the majority of deaths were due
to progressive disease, either radiographic or clinical progression. On the atezolizumab plus
paclitaxel arm 46% of patient died due to progressive disease compared to 42% on the placebo
plus paclitaxel arm.
Table 8: Summary of Deaths in IMpassion131

All deaths
Progressive Disease
Adverse Events
Unknown

pI + P
N=217
98 (45%)
90 (41%)
5 (2.3%)
4 (1.8%)

Source: FDA generated table from ADSL, data-cutoff date September 4, 2020

Atezo + P
N=432
214 (50%)
200 (46%)
9 (2.1%)
5 (1.2%)

A review of adverse events leading to death did not reveal a specific adverse event or groups of
adverse event that lead to the detriment in the OS seen in the atezolizumab plus paclitaxel arm
in IMpassion131.

3.3 Safety Summary and Conclusions

The Applicant’s Position:
• Based on mature data from IMpassion130, the safety profile of atezolizumab and
nab-paclitaxel in mTNBC patients is consistent with well-defined safety profile of
atezolizumab and continues to support the favorable benefit-risk profile for this
regimen.
• The type, frequency, and severity of AEs and atezolizumab-specific AESIs (internally
defined) observed during the two mTNBC studies were consistent and no new safety
concerns were identified.
• No additional safety concerns have been identified in the post-marketing setting.
• AEs were well-managed by standard medical practice in patients treated with
atezolizumab and nab-paclitaxel, as outlined in study protocol and the Tecentriq USPI.
The FDA’s Position:
Atezolizumab’ s safety profile is well characterized, and review of IMpassion130 did not identify
any new safety signals either during the initial review or at the time of review of the final OS
analysis.
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The safety data submitted from IMpassion131 did not identify a specific safety signal that
accounted for the increased mortality observed in in the IMpassion131 OS hazard ratios.
Additionally, the safety data from IMpassion131 also did not reveal any new adverse reactions
or safety signals for atezolizumab in combination with nab-paclitaxel.

4. Clinical Outcome Assessment Analyses

The Applicant’s Position:
Relevant PRO data are provided in Section 2.3.1 and in Appendix 5.
The FDA’s Position:
FDA provided analysis of PRO data in Section 2.3.1

5. Other Significant Issues Pertinent to Clinical Conclusions on Efficacy
and Safety
5.1 Issue for Discussion
The Applicant’s Position:

The Sponsor has three ongoing randomized Phase III studies with atezolizumab in TNBC (see
Table 9 for a summary of these ongoing studies).

39

•

•

The patient population enrolled in this trial is similar to those enrolled in IMpassion130.
The biggest difference in the populations are that patients enrolled in IMpassion130
relapsed any time after first-line treatment for advanced or metastatic disease while
those enrolling in IMpassion132 must have relapsed within 12 month of treatment for
advanced or metastatic disease.
The chemotherapy given in combination with atezolizumab given in IMpassion132
differs from that given in IMpassion130. In IMpassion132 atezolizumab is combined
either with gemcitabine plus carboplatin or capecitabine compared to paclitaxel
protein-bound in IMpassion130. For confirmation of benefit the chemotherapy partner
does not have to be identical to what was used in the original trial supporting approval.

IMpassion031
•

•

The trial is only powered to show a difference in pCR in co-primary endpoints of pCR in
the ITT population and pCR in the PD-L1-positive population. The trial is not powered to
show a difference in EFS or OS in either population. Pathologic complete response has
not been established as an endpoint indicative of clinical benefit due to uncertainty
regarding its relationship to EFS and OS (established endpoints of clinical benefit).
Therefore, a trial powered only to show a pCR difference cannot serve to confirm
benefit.
Results from IMpassion031 show a statistically significant pCR improvement in the ITT
population; however, the pCR improvement in the PD-L1-positive population is not
statistically significant. Atezolizumab’ s approval is only in the PD-L1-positive population.
Since the pCR improvement was only statistically significant in the ITT population; this
improvement is not suitable to confirm the benefit of atezolizumab in the metastatic
TNBC PD-L1-positive population.

IMpassion030
•

The use of paclitaxel backbone is problematic given the negative results of
IMpassion131 and it does not support the benefit of atezolizumab in combination with
paclitaxel protein-bound (nab-paclitaxel).

6. Points for the Advisory Committee to Consider
The Applicant’s Position:
Treatment with atezolizumab in combination with nab-paclitaxel continues to fulfill an
important unmet need for patients with mTNBC and, therefore, the Sponsor is of the opinion
that the continuation of AA for this indication is justified pending the submission and review of
additional data to support conversion to full approval. With the worst prognosis of breast
cancer subtypes, patients with mTNBC have considerable need for treatments that improve
long-term outcomes. Standard palliative cytotoxic chemotherapy is characterized by limited
durability of response, limited survival benefit, and challenging toxicity profiles. More recent
biomarker-targeted approaches to treat mTNBC demonstrate benefits to small sub-populations
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(entrectinib and larotrectinib for NTRK fusion-positive tumors; pembrolizumab monotherapy
for TMB-high, MSI-high, MMR-d), have failed to-date to report improvements in overall survival
(olaparib and talazoparib fpr BRCAmut-associated breast cancers), or have demonstrated
survival efficacy only in heavily pre-treated mTNBC (sacituzumab govitecan for 2L+ mTNBC).
As the first cancer immunotherapy granted AA for the treatment of breast cancer, the
combination of atezolizumab plus nab-paclitaxel has provided and continues to provide
important clinical benefits to help address the significant unmet medical need for the
approximately 40% of patients with mTNBC whose tumors express PD-L1 IC ≥1%.
The benefits include not only reduction in the risk of disease worsening or death (improved
progression-free survival) but also increasing the chance for patients to live longer (improved
overall survival) while maintaining their baseline HRQoL and functioning.
Data from the IMpassion130 study are robust and have held up over time with increasing
maturity. These mature data confirm the clinically meaningful benefit for patients with PD-L1positive mTNBC treated with atezolizumab plus nab-paclitaxel:
• IMpassion130 is a large, randomized Phase III study with sufficient power to show a
significant benefit for PFS and OS in the full trial population and in the pre-planned
subgroup of patients with PD-L1–positive tumors.
• The evidence presented in the original dossier is now further strengthened with the
data from the IMpassion130 final OS analysis that confirms the long-term, clinically
meaningful +7.5 month median OS improvement, consistent PFS and safety data.
• The absolute magnitude of improvement in OS (median +7.5 months) that is greater
than the absolute benefit for PFS (median +2.6 months) observed in IMpassion130 is
consistent with the pattern of benefit seen with immunotherapy studies in other
indications (Gyawali et al. 2017; Socinski et al. 2018).
• The PD-L1 biomarker (IC ≥1%) has emerged as a clinically relevant target and identifies
with high sensitivity the population that benefits from the addition of atezolizumab to
nab-paclitaxel.
• With an additional 24 months of data collection since the CCOD of the primary analysis,
the safety profile for atezolizumab in combination with nab-paclitaxel remained
consistent at the time of final OS analysis. The safety profile of atezolizumab in
combination with nab-paclitaxel is considered acceptable in the context of the observed
clinical efficacy given the benefit in the approved indication and the high unmet need.
• Patient-reported outcomes data from IMpassion130 suggest that PFS and OS
improvements are realized without compromising patients’ quality of life or functioning.
The mature and consistent data from IMpassion130 continue to support the use of
atezolizumab plus nab-paclitaxel as treatment for patients with PD-L1–positive mTNBC.
Acknowledging cross-trial differences between IMpassion130 and IMpassion131 (see Table 15
in Appendix 7), the Sponsor is of the opinion that the results of IMpassion131 do not refute the
clinically meaningful and durable benefit observed in IMpassion130.
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Overall, the favorable benefit-risk assessment for atezolizumab combined with nab-paclitaxel in
patients with PD-L1–positive mTNBC remains unchanged. This conclusion is further supported
by the more mature data from IMpassion130 that has become available since the accelerated
approval was granted, the current therapeutic landscape, and the continued high unmet need
in mTNBC. Therefore, the Sponsor proposes maintaining the accelerated approval for the
combination of atezolizumab and nab-paclitaxel to ensure this treatment remains available to
patients with PD-L1–positive mTNBC and commits to working with the Agency to convert the
accelerated approval to regular approval.
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 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 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.
Atezolizumab received accelerated approval in combination with paclitaxel protein-bound for
the treatment of adult patients with unresectable locally advanced or metastatic PD-L1-positive
TNBC based on a 2.6 month improvement in median PFS compared to placebo in combination
with paclitaxel protein-bound. The magnitude of improvement in median PFS with the addition
of atezolizumab to paclitaxel protein-bound was small, however, the HR was statistically
significant at 0.62 (95% CI 0.49-0.78) with a p value <0.0001. At the time of initial approval, the
OS results from the 1st and 2nd interim analyses for the ITT patient population did not meet
statistical significance, and based on hierarchical statistical testing, the OS of the PD-L1-positive
patient population could only be considered exploratory. Therefore, at the time of initial
approval, more confidence was needed that the PFS results were reproducible in the intended
patient population. IMpassion131 was designated as the confirmatory trial to fulfill a postmarketing requirement to confirm benefit. Additionally, the final OS results from IMpassion130,
if statistically signfignant and clinically meaningful, could also provide confirmatory evidence to
verify the clinical benefit and grant regular approval.
Since the initial approval of atezolizumab for TNBC there remains an unmet medical need.
Although pembrolizumab received an accelerated approval for similar indication to the
approved atezolizumab indication in TNBC, this is not considered available therapy by FDA,
given it is approved under accelerated approval and the benefit remains to be confirmed.
Therefore, since the initial approval of atezolizumab in combination with nab-paclitaxel the
available therapies have not changed, and the treatment landscape has not evolved.
The pre-specified IMpassion130 final OS analysis did not reach statistical significance in the ITT
population (stratified HR=0.87; 95% CI: 0.75, 1.02, p =0.077, compared with the prespecified
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boundary of a HR = 0.853). The difference in OS between the atezolizumab arm and the placebo
arm in the PD-L1−positive population could not be formally tested due to the hierarchical
testing procedure. Even though there was a 7.5-month improvement in median OS in the
atezolizumab plus paclitaxel protein-bound arm compared with the placebo plus paclitaxel
protein-bound arm in the PD-L1-positive population, it cannot be determined whether this
difference is due to chance. Therefore, it cannot serve to confirm the benefit of atezolizumab
in the indicated population.
The IMpassion131 primary analysis did not demonstrate a statistically significant improvement
in investigator-assessed PFS for atezolizumab plus paclitaxel compared with placebo plus
paclitaxel in the PD-L1−positive population HR of 0.82 (95% CI: 0.60, 1.12). Although no alpha
remained to test the additional endpoints, OS in the PD-L1−positive population showed a HR of
1.11 (95% CI: 0.76, 1.64). This OS analysis showed a potential detriment in survival in the
atezolizumab plus paclitaxel arm compared to the placebo plus paclitaxel arm. IMpassion131
did not meet its endpoints and the clinical benefit of atezolizumab in combination paclitaxel
protein bound has not been confirmed.
The Applicant has proposed additional trials to confirm atezolizumab’s benefit in patients with
advanced or metastatic TNBC; however, it is not yet clear which of these trials are sufficiently
designed to adequately confirm benefit.

7. Draft Topics for Discussion by the Advisory Committee
1. Are any of the Applicant’s proposed alternative trials appropriate to confirm clinical
benefit?
2. Should atezolizumab in combination with paclitaxel protein-bound for the treatment of
adult patients with unresectable locally advanced or metastatic TNBC whose tumors
express PD-L1 be retained on the market, while additional trial(s) are conducted or
completed?

8. References

AACR Cancer Progress Report 2019. American Association for Cancer Research; 2019. Available
from http://www.cancerprogressreport.org/. Accessed on 19 January 2021
Albain KS, Nag S, Calderillo-Ruiz G, et al. Global phase III study of gemcitabine plus paclitaxel
(GT) vs. paclitaxel (T) as frontline therapy for metastatic breast cancer (MBC): First report of
overall survival [Abstract]. J Clin Oncol 22, no.14_suppl (July 15 2004):510-510.
Bardia A, Mayer IA, Vahdat LT, et al. Sacituzumab govitecan-hziy in refractory metastatic triplenegative breast cancer. N Eng J Med 2019;380:741-51.
44

Bray F, Ferlay J, Soerjomataram I, et al. Global Cancer Statistics 2018: GLOBOCAN estimates of
incidence and mortality worldwide for 36 cancers in 185 countries. Ca Cancer J Clin
2018;68:394-424.
Carrick S, Parker S, Thornton SE, et al. Single agent versus combination chemotherapy for
metastatic breast cancer. Cochrane Database Syst Rev 2009, Issue 2. Art. No: CD003372.
Cardoso F, Costa A, Senkus E, et al. 4th ESO-ESMO International Consensus Guidelines for
Advanced Breast Cancer (ABC4). Ann Oncol 2018.
Cardoso F, Paluch-Shimon S, Senkus E, et al. 5th ESO-ESMO International Consensus Guidelines
for Advanced Breast Cancer (ABC 5). Ann Oncol 2020;S0923-7534(20)42460-3.
doi:10.1016/j.annonc.2020.09.010.
Carey LA, Perou CM, Livasy CA, et al. Race, breast cancer subtypes, and survival in the Carolina
Breast Cancer Study. JAMA 2006;295:2492–502.
Carson WE 3rd, Shapiro CL, Crespin TR, et al. Cellular immunity in breast cancer patients
completing taxane treatment. Clin Cancer Res 2004;10:3401− 9.
Chen DS, Mellman I. Oncology meets immunology: the cancer-immunity cycle. Immunity
2013;39(1):1-10.
Cocco et al., Nat Rev Clin Oncol. 2018 Dec; 15(12): 731–747;
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6419506
Cortes J, Cescon DW, Rugo HS, et al. KEYNOTE-355: Randomized, double-blind, phase III study
of pembrolizumab+chemotherapy versus placebo+chemotherapy for previously untreated
locally recurrent inoperable or metastatic triple-negative breast cancer. Journal of Clinical
Oncology 2020 38:15_suppl, 1000-1000.
DeSantis C., Siegel R., Jemal A. Breast Cancer Facts & Figures 2015–2016. Atlanta: American
Cancer Society, Inc. 2015; Available online: https://www.cancer.org/content/dam/cancerorg/research/cancer-facts-and-statistics/breast-cancer-facts-and-figures/breast-cancer-factsand-figures-2015-2016.pdf. Accessed on 8 February 2021
Emens LA, Adams S, Barrios CH, et al. IMpassion130: Final OS analysis from the pivotal phase III
study of atezolizumab + nab-paclitaxel vs placebo + nab-paclitaxel in previously untreated
locally advanced or metastatic triple-negative breast cancer [abstract]. ESMO Virtual Congress
2020:abstract LBA16.
Foulkes WD, Smith IE, Reis-Filho JS. Triple-negative breast cancer. N Engl J Med
2010;363:1938-48.

45

Gyawali B, Shimokata T, Ando Y. Correlation and differences in Effect sizes between Progression
Free Survival (PFS) and Overall Survival (OS) among PD-1 inhibitors. Ann Oncol 2017;28(Suppl
5):1157P. (Abstr.)
Howlader N, Noone AM, Krapcho M, et al. SEER Cancer Statistics Review, 1975-2017, National
Cancer Institute. Bethesda, MD, https://seer.cancer.gov/csr/1975_2017/, based on November
2019 SEER data submission, posted to the SEER web site, April 2020.
Kurata et al., SABCS 2018 (DOI: 10.1158/1538-7445.SABCS18-P1-06-11).
Lehmann B, Bauer J, Chen X, et al. Identification of human triple-negative breast cancer
subtypes and preclinical models for selection of targeted therapies. J Clin Invest
2011;121:2750-67.
Litton JK, Rugo HS, Ettl J, et al. Talazoparib in patients with advanced breast cancer and a
germline BRCA mutation. N Eng J Med 2018;379:753-63.
Miles DW, Diéras V, Duenne A-A, O’Shaughnessy J. First-linebevacizumab in combination with
chemotherapy for HER2-negative metastaticbreast cancer: pooled and subgroup analyses of
data from 2447 patients. AnnOncol. 2013;24:2773-80.
National Comprehensive Cancer Network (NCCN) Clinical Practice Guidelines in Oncology.
Breast Cancer. Version 5.2020.
O'Shaughnessy J, Miles D, Vukelja S, et al. Superior survival with capecitabine plus docetaxel
combination therapy in anthracycline pretreated patients with advanced breast cancer: Phase
III trial results. J Clin Oncol 2002;20:2812-23.
Reddy GM, Suresh PK, and Pai RR. Clinicopathological Features of Triple Negative Breast
Carcinoma. J Clin Diagn Res 2017;11:EC05 EC08.
Robson M, Im S-A, Senkus E, et al. Olaparib for metastatic breast cancer in patients with a
germline BRCA mutation. N Eng J Med 2017;377:523-33.
Schmid P, Adams S, Rugo HS, et al. Atezolizumab and Nab-Paclitaxel in Advanced TripleNegative Breast Cancer. N Engl J Med 2018;379:2108-2121.
Sledge GW, Neuberg D, Bernardo P, et al. Phase III trial of doxorubicin, paclitaxel, and the
combination of doxorubicin and paclitaxel as front line chemotherapy for metastatic breast
cancer: an intergroup trial (E1193). J Clin Oncol 2003;21:588-92.
Socinski MA, Jotte RM, Cappuzzo F, et al. Atezolizumab for First-Line Treatment of Metastatic
Nonsquamous NSCLC. N Engl J Med 2018;378:2288-2301.
TECENTRIQ (atezolizumab) United States Prescribing Information. 18 December 2020.

46

Winer et al., ASCO 2020, DOI: 10.1200/JCO.2020.38.15_suppl.1013 Journal of Clinical Oncology
38, no. 15_suppl (May 20, 2020) 1013-1013.
Zeichner SB, Terawaki H, Gogineni K. A Review of Systemic Treatment in Metastatic TripleNegative Breast Cancer. Breast Cancer (Auckl). 2016 Mar 22;10:25-36.
Zitvogel L, Apetoh L, Ghiringhelli F et al. Immunological aspects of cancer chemotherapy. Nat
Rev Immunol 2008;8:59-73.
Zitvogel L, Galluzzi L, Smyth MJ, et al. Mechanism of action of conventional and targeted
anticancer therapies: reinstating imunosurveillance. Immunity 2013;39:74-88.

9. Appendix
Appendix 1: Protocol and SAP Amendments
IMpassion130: Protocol Amendments

Summary of Major and Relevant Protocol Amendments for IMpassion130
Version + Date

Major Changes to Study Conduct, Population or Analyses

Version 2
(5 May 2015)
Version 2
(22 May 2015)

(UK only)

Version 3 - Global
(3 Aug 2015)
In addition to changes from
V2 UK and Germany
Version 4 - Global
(20 Nov 2015)

Target population was expanded to include male patients
Exclusion of patients with CNS metastasis was clarified.
Patients with known PD-L1 expression status from other clinical trials were excluded.

Version 4
(7 Jun 2016)
Version 5 - Global
(7 Sep 2016)

Version 5
(7 Sep 2016)
Version 6
(27 Oct 2017)
Version 7 - Global
(2 Mar 2018)
Version 8 - Global
(28 Sep 2018)
Version 9 - Global
(31 Jan 2020)

(Germany only)-cumulative with V2 (UK only)

OS was moved from a secondary to co-primary outcome measure: study size was thus
increased to up to 900 patients and statistical methods modified.
The cap on percentage of patients with liver metastases was removed.
France only
Methods of evaluation of PFS were revised, so that the iDMC had to recommend
whether to release the study results and unblind the Sponsor based on these analyses.
Option to treat patients beyond initial radiographic progression was removed. Thus,
criteria of tumor response per immune modified RECIST were removed: patients
directly entered survival follow-up after disease progression.
Patients with known PD-L1 expression status from other clinical trials were permitted
again.
France only
France only
No major change to Study Conduct, Population or Analyses
The opportunity to cross over from placebo to atezolizumab was introduced, for
patients who had not experienced disease progression, had not started any other
systemic non-protocol specified anti-cancer agents and who met the safety-related
eligibility criteria.
No major change to Study Conduct, Population or Analyses
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NB: Changes relating to general safety information (such as new risks, or AE management guidelines, or non-substantial
changes to eligibility criteria, clarifications etc are not called out in this table.

IMpassion130: SAP Amendments
Version 1 of the statistical analysis plan (SAP) was finalized approximately six months prior to
the database lock of the primary and submitted the FDA on 30 Oct 2017. There were no
updates to the SAP.
IMpassion131: Protocol Amendments
Summary of Major and Relevant Protocol Amendments for IMpassion131
Protocol Version
(Date)
Version 2 - Global
(12 May 2017)
Version 3 – Global
(05 Dec 2017)
Version 4 – China
(29 May 2018)
Version 4 – Global
(17 Dec 2018)

Version 5 – China
(07 Mar 2019)
Version 5 – Global
(23 May 2019)

Version 6 – China
(13 Sep 2019)
Version 6 – Global
(11 Feb 2020)

Major Changes to Study Conduct, Population or Analyses

No major changes to study conduct, population or analyses. Protocol was updated per various
VHP requests, relating to safety evaluation.
No major changes to study conduct, population or analyses.
Patients with tumor samples collected marginally >3 months prior to randomization could be
eligible if agreed with Medical Monitor.
China only
In light of the results of primary analysis of IMpassion130:
- Primary endpoint was modified to add PFS by RECIST v1.1 in the PD-L1-positive
subpopulation (analyzed first), retaining PFS by RECIST v1.1 in the ITT population (analyzed
second). PD-L1-positive subpopulation was defined as patients whose tumors show PD-L1
expression of ³1%, i.e., IC1/2/3.
- One planned interim analysis of PFS at 80% information fraction in the PD-L1-positive
subpopulation was included.
- OS remained as a secondary endpoint, but order of testing in the hierarchy changed to PDL1-positive subpopulation first, followed by ITT population. OS to be analysed at the interim
and final analyses of PFS in the PD-L1-positive subpopulation. Final OS planned after 122
mortality events in the PD-L1-positive subpopulation.
- PFS and OS assumptions related to control group medians, and treatment effects updated to
reflect those in the PD-L1-positive subpopulation of IMpassion130.
- Sequence of hierarchical testing changed to analyze ORR first in the PD-L1-positive
subpopulation, and then in the ITT population.
- Estimated sample size increased from 495 to 600 randomized patients to reflect estimate
that approx 40% have PD-L1-positive tumor status (based on IMpassion130). Based on this,
requirement for the final (and primary) analysis of PFS in the PD-L1-positive subpopulation
was change to 158 PFS events
China only
Per feedback from the FDA:
- Removal of a planned interim analysis of PFS at 80% information fraction in the PD-L1positive population as a result, and adjustment of target number of primary endpoint events
from 158 to 155.
- Addition of two new secondary endpoints: confirmed objective response rate (C-ORR), and
duration of confirmed response (C-DoR).
China only
No major changes to study conduct, population or analyses. Risks and management guidelines

were updated.
NB: Changes relating to general safety information (such as new risks, or AE management guidelines, or non-substantial
changes to eligibility criteria, clarifications etc are not called out in this table.
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IMpassion131: SAP Amendments
At the time of the database locks for the clinical study reports (CSRs) (Primary Analysis: 14 Jul
2020, Final OS Analysis: 30 Oct 2020), SAP v4.0 was in effect. The first version (v1.0) of the SAP
was issued on 15 Feb 2019, and was amended three times. There were no changes made to the
analysis of the primary efficacy endpoints or key secondary endpoints after database lock.
IMpassion131: Changes to the Statistical Analysis Plan
Version
(Date)
Version 2
(05 Jun 2019)

Key Changes

Version 3
(13 Nov 2019)

Because of the rejection of protocol versions 4.0 and 5.0 by a national ethics committee some
patients were excluded from the hierarchical confirmatory testing for efficacy in the PD-L1-positive
subpopulation in the SAP v3.0. At the time of CCOD for the primary analysis SAP v3.0 was in effect.

Version 4
(25 Mar 2020)

Per feedback from the FDA, all patients enrolled were re-included in the PD-L1-positive population
within the hierarchical confirmatory testing.

Per FDA feedback, interim analysis of PFS was removed and two additional secondary endpoints were
added: i) confirmed ORR and ii) confirmed DoR. Because of challenges with obtaining a national
ethics committee approval of version 4 of the protocol, it was clarifed that in the event either
protocol version 4 or 5 was not approved in some countries, patients enrolled in these countries will
be excluded from the hierarchical testing for efficacy.
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Appendix 2: IMpassion130 Study Design and Hierarchical Statistical Testing Details

The Type I error (a) for this study was 0.05 (two-sided). Type I error was controlled for the
following efficacy endpoints:
•

Co-primary efficacy endpoint of INV-PFS by RECIST v1.1 in ITT and PD-L1-positive
subgroups.

•

Co-primary efficacy endpoint of OS (ITT and PD-L1-positive subgroups)

•

Secondary efficacy endpoint: Investigator-assessed ORR by RECIST v1.1 (measurable
disease population)

Type I error was controlled by comparing these endpoints between treatment arms according
to the following testing procedure (see Figure 6).
Figure 7: Overview of Type I Error Control

ITT = intent to treat; ORR = overall response rate; OS = overall survival; PFS = progression-free survival; PDL1 = programmed death-ligand 1.

At the time of the analysis of PFS, the co-primary endpoints of PFS and OS and the secondary
endpoint of ORR were tested in the ITT population and in the PD-L1-positive subpopulation, as
follows:
1.

a (0.05) was allocated between PFS (0.01) and OS (0.04). The allocated type I error for PFS
was further allocated to PFS in the ITT (0.005) and PFS in the PD-L1-positive subgroup
(0.005).

Testing of PFS and ORR
2.

The null hypothesis of no difference in PFS between the two arms was tested using the
stratified log-rank test in the ITT population and the PD-L1-positive subgroup with the
allocated type I error.
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3.

If one or both of the null hypotheses from the step above was rejected, ORR was compared
between the two arms in the corresponding populations (one or both) using the stratified
Cochran-Mantel-Haenszel test using a Type I error of 0.001 for each correspondingly.

Testing of OS
4.

At the time of the analysis of PFS, an interim analysis of OS in the ITT (OS [ITT]) was
performed. The interim analysis of OS (ITT) was performed regardless of the results of the
analyses of PFS and ORR. The interim analysis boundary for statistical significance was
determined based on the Lan-DeMets implementation of the O’Brien-Fleming use function
according to the Type I error allocated to the comparison of OS (ITT). Allocation of the type
I error to the comparison of OS (ITT) depended on the outcome of the testing of PFS and
ORR outlined in the Steps 1-3 above.

5.

If hypothesis of no difference in OS in the ITT population was rejected, OS in the PD-L1positive subgroup was compared by recycling the Type I error used for OS (ITT) testing.
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Appendix 3: Demographics and Baseline Characteristics Tables

IMpassion130
Table 10: Key Demographics and Baseline Characteristics in IMpassion130

Age (yr)
n
Mean (SD)
Median
25% and 75%-ile
Min - Max
Age Group (yr)
n
18 - 40
41 - 64
≥65
Sex
n
Male
Female
Ethnicity
n
Hispanic or Latino
Not Hispanic or Latino
Not Reported
Unknown
Race
n
White
Asian
Black or African American
American Indian or Alaska Native
Unknown
Multiple
Native Hawaiian or other Pacific Islander
Baseline ECOG Performance Status
n
0
1
2

pl+nP
(N=451)

ITT

Atezo+nP
(N=451)

PD-L1-Positive
pl+nP
Atezo+nP
(N=184)
(N=185)

451
55.4 (12.1)
56.0
47.0 - 65.0
26 - 86

451
54.3 (12.3)
55.0
46.0 - 64.0
20 - 82

184
53.6 (12.0)
53.0
44.0 - 63.0
28 - 85

185
53.7 (12.9)
53.0
44.0 - 63.0
26 - 82

451
51 (11.3%)
285 (63.2%)
115 (25.5%)

451
63 (14.0%)
284 (63.0%)
104 (23.1%)

184
24 (13.0%)
117 (63.6%)
43 (23.4%)

185
31 (16.8%)
111 (60.0%)
43 (23.2%)

451
1 ( 0.2%)
450 (99.8%)

451
3 ( 0.7%)
448 (99.3%)

184
0
184 ( 100%)

185
1 ( 0.5%)
184 (99.5%)

451
83 (18.4%)
341 (75.6%)
16 ( 3.5%)
11 ( 2.4%)

451
60 (13.3%)
368 (81.6%)
10 ( 2.2%)
13 ( 2.9%)

184
31 (16.8%)
142 (77.2%)
7 ( 3.8%)
4 ( 2.2%)

185
29 (15.7%)
145 (78.4%)
5 ( 2.7%)
6 ( 3.2%)

451
301 (66.7%)
76 (16.9%)
33 ( 7.3%)
23 ( 5.1%)
15 ( 3.3%)
3 ( 0.7%)
0

451
308 (68.3%)
85 (18.8%)
26 ( 5.8%)
17 ( 3.8%)
12 ( 2.7%)
2 ( 0.4%)
1 ( 0.2%)

184
129 (70.1%)
28 (15.2%)
14 ( 7.6%)
9 ( 4.9%)
4 ( 2.2%)
-

185
125 (67.6%)
38 (20.5%)
9 ( 4.9%)
8 ( 4.3%)
5 ( 2.7%)
-

450
270 (60.0%)
179 (39.8%)
1 ( 0.2%)

450
256 (56.9%)
193 (42.9%)
1 ( 0.2%)

184
112 (60.9%)
72 (39.1%)
0

185
107 (57.8%)
77 (41.6%)
1 ( 0.5%)

52

Table 8: Key Demographics and Baseline Characteristics in IMpassion130 contd

Prior Taxane Treatment (IxRS)
n
Yes
No
PD-L1 Status (lab)
n
IC 0
IC 1/2/3
Presence of Liver Metastases (IxRS)
n
Yes
No
Brain Metastases
n
Yes
Unknown
Lung Metastases
n
Yes
No
Baseline Disease Status
n
Locally Advanced Unresectable
Metastatic
Number of Sites
n
0-3
>3
Prior Anthracycline Treatment
n
Yes
No
Prior (neo)Adjuvant Chemotherapy
n
Yes
No

pl+nP
(N=451)

ITT

Atezo+nP
(N=451)

PD-L1-Positive
pl+nP
Atezo+nP
(N=184)
(N=185)

451
233 (51.7%)
218 (48.3%)

451
231 (51.2%)
220 (48.8%)

184
97 (52.7%)
87 (47.3%)

185
96 (51.9%)
89 (48.1%)

451
267 (59.2%)
184 (40.8%)

451
266 (59.0%)
185 (41.0%)

184
184 ( 100%)

185
185 ( 100%)

451
118 (26.2%)
333 (73.8%)

451
120 (26.6%)
331 (73.4%)

184
41 (22.3%)
143 (77.7%)

185
42 (22.7%)
143 (77.3%)

451
31 ( 6.9%)
420 (93.1%)

451
30 ( 6.7%)
421 (93.3%)

184
11 ( 6.0%)
173 (94.0%)

185
15 ( 8.1%)
170 (91.9%)

451
242 (53.7%)
209 (46.3%)

451
226 (50.1%)
225 (49.9%)

184
98 (53.3%)
86 (46.7%)

185
86 (46.5%)
99 (53.5%)

450
42 ( 9.3%)
408 (90.7%)

450
46 (10.2%)
404 (89.8%)

183
24 (13.1%)
159 (86.9%)

185
23 (12.4%)
162 (87.6%)

449
341 (75.9%)
108 (24.1%)

450
332 (73.8%)
118 (26.2%)

183
140 (76.5%)
43 (23.5%)

185
149 (80.5%)
36 (19.5%)

451
242 (53.7%)
209 (46.3%)

451
243 (53.9%)
208 (46.1%)

184
101 (54.9%)
83 (45.1%)

185
109 (58.9%)
76 (41.1%)

451
286 (63.4%)
165 (36.6%)

451
284 (63.0%)
167 (37.0%)

184
117 (63.6%)
67 (36.4%)

185
125 (67.6%)
60 (32.4%)
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IMpassion131
Table 11: Key Demographics and Baseline Characteristics in IMpassion131

Age (yr)
n
Mean (SD)
Median
25% and 75%-ile
Min - Max
Age Group (yr)
n
18 - 40
41 - 64
≥65
Sex
n
Male
Female
Ethnicity
n
Hispanic or Latino
Not Hispanic or Latino
Not Reported
Unknown
Race
n
White
Asian
Unknown
Black or African American
Multiple
Native Hawaiian or other Pacific Islander
Baseline ECOG Performance Status
n
0
1
Prior Taxane Treatment (IxRS)
n
Yes
No

pl+P
(N=220)

ITT

Atezo+P
(N=431)

PD-L1-Positive
pl+P
Atezo+P
(N=101)
(N=191)

220
52.7 (12.2)
53.0
43.0 - 62.0
25 - 81

431
54.8 (12.6)
54.0
45.0 - 65.0
22 - 85

101
53.2 (12.3)
53.0
44.0 - 63.0
25 - 78

191
54.7 (12.8)
55.0
45.0 - 65.0
23 - 83

220
42 (19.1%)
134 (60.9%)
44 (20.0%)

431
55 (12.8%)
267 (61.9%)
109 (25.3%)

101
16 (15.8%)
62 (61.4%)
23 (22.8%)

191
22 (11.5%)
120 (62.8%)
49 (25.7%)

220
0
220 ( 100%)

431
1 ( 0.2%)
430 (99.8%)

101
101 ( 100%)

191
191 ( 100%)

220
23 (10.5%)
174 (79.1%)
16 ( 7.3%)
7 ( 3.2%)

431
44 (10.2%)
332 (77.0%)
40 ( 9.3%)
15 ( 3.5%)

101
11 (10.9%)
80 (79.2%)
9 ( 8.9%)
1 ( 1.0%)

191
19 ( 9.9%)
149 (78.0%)
16 ( 8.4%)
7 ( 3.7%)

220
128 (58.2%)
66 (30.0%)
14 ( 6.4%)
10 ( 4.5%)
2 ( 0.9%)
0

431
246 (57.1%)
123 (28.5%)
37 ( 8.6%)
21 ( 4.9%)
3 ( 0.7%)
1 ( 0.2%)

101
59 (58.4%)
30 (29.7%)
7 ( 6.9%)
4 ( 4.0%)
1 ( 1.0%)
-

191
111 (58.1%)
57 (29.8%)
14 ( 7.3%)
8 ( 4.2%)
1 ( 0.5%)
-

220
130 (59.1%)
90 (40.9%)

431
262 (60.8%)
169 (39.2%)

101
59 (58.4%)
42 (41.6%)

191
118 (61.8%)
73 (38.2%)

220
105 (47.7%)
115 (52.3%)

431
205 (47.6%)
226 (52.4%)

101
50 (49.5%)
51 (50.5%)

191
93 (48.7%)
98 (51.3%)
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Table 9: Key Demographics and Baseline Characteristics in IMpassion131 Contd.
pl+P
(N=220)

ITT

Atezo+P
(N=431)

PD-L1-Positive
pl+P
Atezo+P
(N=101)
(N=191)

PD-L1 Status (lab)
n
220
431
101
191
IC 0
120 (54.5%)
240 (55.7%)
1 ( 1.0%)
0
IC 1/2/3
100 (45.5%)
191 (44.3%)
100 (99.0%)
191 ( 100%)
Presence of Liver Metastases (IxRS)
n
220
431
101
191
Yes
60 (27.3%)
115 (26.7%)
21 (20.8%)
40 (20.9%)
No
160 (72.7%)
316 (73.3%)
80 (79.2%)
151 (79.1%)
Brain Metastases
n
220
431
101
191
Yes
14 ( 6.4%)
30 ( 7.0%)
8 ( 7.9%)
10 ( 5.2%)
Unknown
206 (93.6%)
401 (93.0%)
93 (92.1%)
181 (94.8%)
Bone Metastases
n
220
431
101
191
Yes
58 (26.4%)
134 (31.1%)
17 (16.8%)
42 (22.0%)
No
162 (73.6%)
297 (68.9%)
84 (83.2%)
149 (78.0%)
Number of Sites
n
220
431
101
191
0-3
172 (78.2%)
326 (75.6%)
88 (87.1%)
156 (81.7%)
>3
48 (21.8%)
105 (24.4%)
13 (12.9%)
35 (18.3%)
Prior Anthracycline Treatment
n
220
431
101
191
Yes
110 (50.0%)
212 (49.2%)
50 (49.5%)
98 (51.3%)
No
110 (50.0%)
219 (50.8%)
51 (50.5%)
93 (48.7%)
Prior Cancer Therapy
n
220
431
101
191
Yes
127 (57.7%)
247 (57.3%)
59 (58.4%)
111 (58.1%)
No
93 (42.3%)
184 (42.7%)
42 (41.6%)
80 (41.9%)
Brain metastases derivation is considering data from the breast cancer history, tumor assessment at baseline and
site for prior radiations. Liver and bone metastases derivation are only considering data from tumor assessment at
baseline.
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Appendix 4: Additional Supportive Data for IMpassion130

Table 12: IMpassion130 Overview of Efficacy (ITT Population)
Pl+nP
N=451

Atezo+nP
N=451

Co-Primary Endpoint: Investigator-Assessed Progression-Free Survival a, c
No. (%) of patients with events

366 (81.2%)

350 (77.6%)

5.5

7.0

Median, months
Stratified hazard ratio (95% CI)
p-value (log-rank)

0.79 (0.68-0.92)
0.0018

Co-Primary Endpoint: Overall Survival (Final Analysis) b
No. (%) of patients with events

344 (76.3%)

322 (71.4%)

18.73

21.03

Median, months
Stratified hazard ratio (95% CI)
p-value (log-rank)

0.87 (0.75, 1.02)
0.0770

Key Secondary Endpoints: Objective Response Rate e
No. of evaluable patients
ORR, N (%)

449

450

206 (45.9%)

252 (56.0%)

Difference in ORR, % (95% CI)
p-value (Cochran-Mantel-Haenszel)

10.1% (3.4%-16.8%)
p = 0.0021 d

Key Secondary Endpoints: Duration of Response e
No. of evaluable patients
No. (%) of patients with events

206

252

154 (74.8%)

174 (69.0%)

5.6

7.4

Median, months
Unstratified hazard ratio (95% CI)
p-value (log-rank)
a Clinical
b Final
c
d

0.78 (0.63-0.98)
0.0285 d

Cut-off date (CCOD) for IMpassion130 analyses =17 Apr 2018 , except

OS analysis CCOD = 14 Apr 2020

PFS analysis is with Censoring (FDA Definition)
Not formally tested

e According to

RECIST 1.1 confirmation of response was not required
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Figure 8: IMpassion130: Kaplan-Meier Plot of Investigator-Assessed PFS By PD-L1 Status

In the PD-L1–positive population, 138 of 185 patients (74.6%) in the atezo+nP group and 157 of
184 patients (85.3%) in the pl+nP group had disease progression or died. A significantly lower
risk of progression or death was observed with atezo+nP than with pl+nP (median PFS, 7.5
months vs. 5.0 months; stratified HR for progression or death, 0.62; 95% CI, 0.49 to 0.78;
P<0.001) Conversely, in PD-L1-negative patients, no sign of efficacy was observed (median PFS,
5.6 months vs. 5.6 months; stratified HR for progression or death, 0.94; 95% CI, 0.78 to 1.13).
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Appendix 5: IMpassion130 Patient–reported Outcome (PRO) Data

The addition of atezolizumab to nab-paclitaxel delayed disease progression and improved OS
while maintaining patients’ HRQoL and functioning over the duration of the study treatment
period in both the ITT and PD-L1−positive populations. As mBC is not curable with currently
approved and available therapies, the main goals of treatment are to prolong survival and
maintain quality of life (Cardoso et al. 2020). To assess the patient experience, pre-specified
secondary and exploratory PRO endpoints of GHS/HRQoL, function, and
disease/treatment-related symptoms were measured using the EORTC QLQ-C30 to provide
supportive evidence of clinical benefit from the patients’ perspective. At the primary analysis, in
both the ITT and PD-L1−positive populations, the completion rates of the EORTC QLQ-C30
questionnaire at baseline (Cycle 1, Day 1) was similar for both treatment arms (>90%). Over the
subsequent 6 assessments through Cycle 7 when ≥50% of the ITT and PD-L1−positive patient
populations were still on treatment, completion rates for both arms were above 80%.
Secondary PRO Endpoint: TTD in GHS/HRQoL
At the primary analysis, in the PRO-evaluable ITT population, no difference between arms was
observed in the time to deterioration in patient-reported GHS/HRQoL (Table 13), indicating that
patients in both the atezo+nP and pl+nP arms maintained baseline HRQoL for a similar duration
of time. TTD in patient-reported GHS/HRQoL results in the PRO-evaluable PD-L1−positive
population were consistent with the results observed for the ITT population, with no difference
in the TTD in GHS/HRQoL observed between arms.
The PRO endpoint results at the final analysis remained consistent with those of the primary
analysis, with no difference between the atezo+nP and pl+nP arms observed in the TTD in
patient-reported GHS/HRQoL in both the ITT and PD-L1-positive populations (Table 13). This
indicates that patients in both the atezo+nP and pl+nP arms maintained baseline HRQoL for a
similar duration.
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Table 13: IMpassion130: Time to Deterioration in Global Health Status/ HRQoL
ITT

PD-L1-Positive

Pl+nP
N=451

Atezo+nP
N=451

Pl+nP
N=184

Atezo+nP
N=185

397

403

158

164

197 (49.6%)

210 (52.1%)

79 (50.0%)

91 (55.5%)

8.0

8.3

6.4

8.2

Primary Analysis CCOD 17 April 2018
No of evaluable patients
No. (%) of patients with events
Median, months
Stratified hazard ratio (95% CI)
p-value (log-rank)

0.97 (0.80-1.18)
0.7660

0.94 (0.69-1.28)
0.7077

Final Analysis CCOD 14 April 2020
No of evaluable patients
No. (%) of patients with events
Median, months
Stratified hazard ratio (95% CI)
p-value (log-rank)

400

406

160

167

210 (52.5%)

228 (56.2%)

86 (53.8%)

103 (61.7%)

7.98

8.18

6.41

7.56

0.98 (0.81, 1.18)
0.8078

0.98 (0.73, 1.31)
0.8879

Exploratory PRO Endpoints: Function (Physical, Role, Cognitive) and Symptoms
Exploratory PRO data further support the positive benefit/risk for the addition of atezolizumab
to nab-paclitaxel. In both the ITT and PD-L1−positive populations, patients’ physical, role, and
cognitive functioning was maintained for a similar duration of time in both the atezo+nP arm
and the pl+nP arm as observed by no differences in the median TTD in function between arms
(ITT: PF, HR: 1.04; 95% CI: 0.86, 1.26; RF, HR: 1.01; 95% CI: 0.83, 1.22; CF, HR: 0.93; 95% CI:
0.76, 1.14) (PD-L1: PF, HR: 1.02; 95% CI: 0.76, 1.37; RF, HR: 0.77; 95% CI: 0.57, 1.04; CF, HR:
0.95; 95% CI: 0.69, 1.29).
Mean scores at baseline for patient-reported function (physical, role, cognitive), HRQoL, and
treatment-related symptoms (fatigue, diarrhea, nausea, vomiting) were comparable between
arms, as well as throughout the course of treatment. Additionally, no clinically meaningful
changes (a ≥10-point difference from the baseline mean score) in patients’ HRQoL, functioning
and treatment-related symptoms were observed in patients receiving atezo+nP while on
treatment, indicating that patients maintained baseline HRQoL and functioning over the
duration of the study treatment period and did not experience worsening toxicity.
Together these data support a positive benefit-risk profile for atezolizumab in combination with
nab-paclitaxel and provide evidence of additional patient-relevant benefit. Importantly, PRO
data suggest that the demonstrated improvements in PFS and OS were realized without
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compromising patients’ quality of life or day-to-day functioning or imposing additional
treatment burden.
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Appendix 6: Additional Supportive Data for IMpassion131

Figure 9: IMpassion131: Kaplan-Meier Plot of Overall Survival (PD-L1-Positive Population)
[Final Analysis]
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Table 14: IMpassion131 Overview of Efficacy (ITT Population)
pl+P
N=220
Primary Endpoint: Investigator-Assessed Progression-Free Survival a
No. (%) of patients with events

atezo+P
N=431

155 (70.5%)

283 (65.7%)

5.55

5.68

Median, months
Stratified hazard ratio (95% CI)

0.86 (0.70, 1.05)

Key Secondary Endpoint: Overall Survival

b

No. (%) of patients with events
Median, months

98 (44.5%)

213 (49.4%)

22.80

19.19

Stratified hazard ratio (95% CI)
Key Secondary Endpoint: Objective Response Rate a, c

1.12 (0.88, 1.43)

No. of evaluable patients
ORR, N (%)

219

431

104 (47.5%)

231 (53.6%)

Difference in ORR, % (95% CI)
Key Secondary Endpoint: Duration of Response

6.11% (-2.36, 14.57)
a, c

No. of evaluable patients
No. (%) of patients with events

104

231

60 (57.7%)

119 (51.5%)

5.45

6.41

Median, months
Unstratified hazard ratio (95% CI)
a Clinical
b Final
c

0.74 (0.54, 1.02)

Cut-off date (CCOD) for IMpassion131 analyses = 15 Nov 2019, except

OS analysis CCOD = 04 Sep 2020

According to RECIST 1.1 confirmation of response was not required
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Appendix 7: Trial Design Differences between IMpassion130 and IMpassion131
Table 15: Trial Design Differences between IMpassion130 and IMpassion131
IMpassion130

IMpassion131

Stratification factors

Tumor PD-L1 status (IC0 vs. IC1/2/3)
Prior taxane treatment (yes vs. no)
Presence of liver metastases (yes vs. no)

Primary endpoint

Investigator-assessed PFS and OS
(co-primary endpoints first tested in ITT
population followed by PD-L1-positive
population)
902/369

Tumor PD-L1 status (IC0 vs. IC1/2/3)
Prior taxane treatment (yes vs. no)
Presence of liver metastases (yes vs. no)
Region (North America vs. Western
Europe/Australia; vs. Eastern Europe/Asia
Pacific vs. South America)
Investigator-assessed PFS only, first tested in
PD-L1-positive population followed by ITT
population

Sample Size
(ITT/PD-L1+ve)
PD-L1 Status
Assessment
Randomization Ratio
Power PFS (Primary
PFS Analysis)
Target HR (PFS)

Central Assessment

Central Assessment

1:1
95% for ITT

2:1
80% for PD-L1-positive

0.60 in ITT

0.62 in PD-L1-positive

Power OS (Final OS
88% for ITT
Analysis)
Target HR (OS)
0.78 in ITT
Secondary Endpoints Overall Response Rate
Duration of Response
Time To Deterioration in Global Health
Status/
Health-Related Quality of Life
Inclusion/Exclusion
no major differences
criteria
Mandatory
No
Concomitant Steroids
Chemotherapy
Partner

651/292

Nab-paclitaxel 100 mg/m2 on days 1, 8
and 15 of every 28-day cycle
(mandated for at least 6 cycles)
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70% for PD-L1-positive
0.62 in PD-L1-positive
Overall Survival (PD-L1-positive; ITT)
Overall Response Rate (PD-L1-positive; ITT)

no major differences
Pre-medication (8-10 mg dexamethasone or
equivalent administered for at least first
2 infusions), and permitted for subsequent
infusions
Paclitaxel 90 mg/m2 on days 1, 8 and 15 of
every 28-day cycle

Appendix 8: Additional Safety Tables

Table 16: Summary of AESIs by Medical Concept (Safety-Evaluable Population)
IMpassion130 a

IMpassion131 b

Pooled
Population c

pl+nP
(N=430)

Atezo+nP
(N=460)

pl+P
(N=217)

Atezo+P
(N=432)

Atezo
(N=2,616)

112 (26.0%)

165 (35.9%)

66 (30.4%)

141 (32.6%)

500 (19.1%)

Hypothyroidism

19 (4.4%)

84 (18.3%)

12 (5.5%)

60 (13.9%)

128 (4.9%)

Hepatitis (Diagnosis and Lab
Abnormalities)

61 (14.2%)

76 (16.5%)

51 (23.5%)

117 (27.1%)

282 (10.8%)

Hepatitis (Diagnosis)

7 (1.6%)

11 (2.4%)

2 (0.9%)

7 (1.6%)

48 (1.8%)

57 (13.3%)

70 (15.2%)

50 (23.0%)

111 (25.7%)

263 (10.1%)

Hyperthyroidism

5 (1.2%)

22 (4.8%)

0

25 (5.8%)

21 (0.8%)

Pneumonitis
Infusion-Related Reaction d

1 (0.2%)
5 (1.2%)

18 (3.9%)
6 (1.3%)

3 (1.4%)
7 (3.2%)

16 (3.7%)
15 (3.5%)

79 (3.0%)
25 (1.0%)

Colitis

3 (0.7%)

7 (1.5%)

2 (0.9%)

3 (0.7%)

26 (1.0%)

Meningoencephalitis

2 (0.5%)

5 (1.1%)

0

1 (0.2%)

13 (0.5%)

Meningitis

2 (0.5%)

5 (1.1%)

0

1 (0.2%)

11 (0.4%)

Encephalitis

0

0

0

0

2 (<0.1%)

Adrenal Insufficiency

0

5 (1.1%)

0

3 (0.7%)

11 (0.4%)

Pancreatitis

0

2 (0.4%)

1 (0.5%)

9 (2.1%)

11 (0.4%)

3 (0.7%)

1 (0.2%)

2 (0.9%)

5 (1.2%)

7 (0.3%)

Nephritis

0

1 (0.2%)

1 (0.5%)

2 (0.5%)

1 (<0.1%)

Guillain-Barre Syndrome

0

0

0

1 (0.2%)

5 (0.2%)

Hypophysitis

0

1 (0.2%)

1 (0.5%)

1 (0.2%)

2 (<0.1%)

1 (0.2%)

3 (0.7%)

0

2 (0.5%)

10 (0.4%)

1 (0.2%)

1 (0.2%)

0

2 (0.5%)

6 (0.2%)

0

2 (0.4%)

0

0

4 (0.2%)

Myocarditis

0

0

0

0

0

Myasthenia Gravis

0

0

0

1 (0.2%)

1 (<0.1%)

Identified Immune-Mediated Risks
Rash

Hepatitis (Lab Abnormalities)

Diabetes Mellitus

Myositis (Myositis+Rhabdomyolysis)
Myositis
Rhabdomyolysis
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Table 14: Summary of AESIs by Medical Concept (Safety-Evaluable Population) Contd.
IMpassion130 a
pl+nP
(N=430)

Atezo+nP
(N=460)

pl+P
(N=217)

Atezo+P
(N=432)

Pooled
Population c
Atezo
(N=2,616)

2 (0.5%)

3 (0.7%)

1 (0.5%)

4 (0.9%)

14 (0.5%)

3 (0.7%)

4 (0.9%)

2 (0.9%)

1 (0.2%)

15 (0.6%)

0

0

0

0

2 (<0.1%)

Vasculitis

1 (0.2%)

0

0

0

6 (0.2%)

Autoimmune Hemolytic Anemia

1 (0.2%)

0

0

0

4 (0.2%)

Potential Immune-Mediated Risks
Ocular Inflammatory Toxicity
Immune-Mediated Severe
Cutaneous Reactions
Haemophagocytic
Lymphohistiocytosis e

IMpassion131 b

Note: AESIs by medical concept are only shown for the updated analysis since MedDRA version has changed, and the AESI
medical concepts have evolved since the primary analysis.
a Final OS Update CSR Study WO29522 (IMpassion130; CCOD: 14 Apr 2020; RDR 1100481); b Final OS Update CSR Study
MO39196 (IMpassion131; CCOD: 04 Sep 2020; RDR 1100721); 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].
d Adverse

events that occur during or within 1 day after study treatment administration.

e Medical

concept of systemic immune activation was replaced by haemophagocytic lymphohistiocytosis. At primary analysis,
one patient had experienced a Grade 3 serious event of systemic immune activation, which subsequently resolved with
atezolizumab interruption and treatment with systemic corticosteroids. There were no additional reports of systemic immune
activation or haemophagocytic lymphohistiocytosis in the study.

Table 17: AEs Reported in ≥10% of Patients in IMpassion130, IMpassion131, and the
Atezolizumab Monotherapy Pooled Population
IMpassion130 a

IMpassion131 b

Pooled
Population c

pl+nP
(N=430)

Atezo+nP
(N=460)

Pl+P
(N=217)

Atezo+P
(N=432)

Atezo
(N=2,616)

Alopecia

247 (57.4%)

263 (57.2%)

118 (54.4%)

253 (58.6%)

32 (1.2%)

Fatigue

194 (45.1%)

216 (47.0%)

57 (26.3%)

119 (27.5%)

959 (36.7%)

Nausea

165 (38.4%)

215 (46.7%)

54 (24.9%)

116 (26.9%)

623 (23.8%)

Diarrhoea

149 (34.7%)

151 (32.8%)

51 (23.5%)

130 (30.1%)

504 (19.3%)

Anaemia

116 (27.0%)

130 (28.3%)

68 (31.3%)

128 (29.6%)

381 (14.6%)

Constipation

108 (25.1%)

117 (25.4%)

33 (15.2%)

81 (18.8%)

508 (19.4%)

Headache

93 (21.6%)

116 (25.2%)

38 (17.5%)

56 (13.0%)

302 (11.5%)

Cough

80 (18.6%)

126 (27.4%)

35 (16.1%)

83 (19.2%)

581 (22.2%)

Neuropathy peripheral

97 (22.6%)

100 (21.7%)

60 (27.6%)

125 (28.9%)

88 (3.4%)

Decreased appetite

80 (18.6%)

92 (20.0%)

21 ( 9.7%)

66 (15.3%)

665 (25.4)

AEs
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Table 15: AEs Reported in ≥10% of Patients in IMpassion130, IMpassion131, and the
Atezolizumab Monotherapy Pooled Population Contd.
IMpassion130 a

102 (22.2%)

Pl+P
(N=217)
48 (22.1%)

99 (22.9%)

Pooled
Population c
Atezo
(N=2,616)
30 (1.1%)

75 (17.4%)

92 (20.0%)

21 ( 9.7%)

69 (16.0%)

410 (15.7%)

Arthralgia

70 (16.3%)

89 (19.3%)

15 ( 6.9%)

51 (11.8%)

378 (14.4%)

Rash

71 (16.5%)

84 (18.3%)

35 (16.1%)

78 (18.1%)

285 (10.9%)

Oedema peripheral

68 (15.8%)

73 (15.9%)

22 (10.1%)

47 (10.9%)

265 (10.1%)

Pyrexia

46 (10.7%)

93 (20.2%)

25 (11.5%)

69 (16.0%)

501 (19.2%)

Myalgia

67 (15.6%)

71 (15.4%)

25 (11.5%)

47 (10.9%)

155 (5.9%)

Dyspnoea

62 (14.4%)

75 (16.3%)

24 (11.1%)

50 (11.6%)

564 (21.6%)

Back pain

58 (13.5%)

74 (16.1%)

20 (9.2%)

40 (9.3%)

384 (14.7%)

Peripheral sensory neuropathy

52 (12.1%)

75 (16.3%)

23 (10.6%)

43 (10.0%)

33 (1.3%)

Pruritus

45 (10.5%)

73 (15.9%)

19 ( 8.8%)

45 (10.4%)

320 (12.2%)

Dizziness

43 (10.0%)

69 (15.0%)

19 (8.8%)

37 (8.6%)

218 (8.3%)

Asthenia

51 (11.9%)

60 (13.0%)

47 (21.7%)

101 (23.4%)

359 (13.7%)

Abdominal pain

53 (12.3%)

53 (11.5%)

19 8.8%)

36 (8.3%)

206 (7.9%)

Insomnia

52 (12.1%)

54 (11.7%)

22 (10.1%)

31 ( 7.2%)

231 (8.8%)

Neutrophil count decreased

49 (11.4%)

57 (12.4%)

35 (16.1%)

67 (15.5%)

4 (0.2%)

Urinary tract infection

43 (10.0%)

60 (13.0%)

11 (5.1%)

38 (8.8%)

232 (8.9%)

Pain in extremity

42 ( 9.8%)

55 (12.0%)

23 (10.6%)

47 (10.9%)

218 (8.3%)

Dysgeusia

44 (10.2%)

52 (11.3%)

16 (7.4%)

35 (8.1%)

65 (2.5%)

Upper respiratory tract infection

38 ( 8.8%)

55 (12.0%)

19 (8.8%)

29 (6.7%)

204 (7.8%)

ALT increased

38 ( 8.8%)

54 (11.7%)

37 (17.1%)

84 (19.4%)

141 (5.4%)

AST increased

42 ( 9.8%)

50 (10.9%)

38 (17.5%)

84 (19.4%)

153 (5.8%)

Nasopharyngitis

36 ( 8.4%)

52 (11.3%)

16 (7.4%)

34 (7.9%)

107 (4.1%)

Hypothyroidism

15 ( 3.5%)

66 (14.3%)

7 ( 3.2%)

50 (11.6%)

107 (4.1%)

Stomatitis

21 ( 4.9%)

49 (10.7%)

10 (4.6%)

23 (5.3%)

68 (2.6%)

White Blood Cell Count
Decreased
Leukopenia

20 (4.7%)

39 (8.5%)

30 (13.8%)

64 (14.8%)

23 (0.9%)

23 (5.3%)

30 (6.5%)

20 ( 9.2%)

56 (13.0%)

8 (0.3%)

Paraesthesia

29 (6.7%)

33 (7.2%)

22 (10.1%)

39 ( 9.0%)

65 (2.5%)

pl+nP
(N=430)

Atezo+nP
(N=460)

Neutropenia

65 (15.1%)

Vomiting

a Final

IMpassion131 b
Atezo+P
(N=432)

OS Update CSR Study WO29522 (IMpassion130; CCOD: 14 Apr 2020; RDR 1100481); b Final OS Update CSR Study
MO39196 (IMpassion131; CCOD: 04 Sep 2020; RDR 1100721); 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].
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Table 18: Overview of Safety in IMpassion130 at the Primary Analysis (CCOD 17 Apr 2018) and
the Updated Analysis (CCOD 14 Apr 2020)
Primary Analysis
CCOD: 17 April 2018

Updated Analysis
CCOD: 14 April 2020

pl+nP
(N=438)

Atezo+nP
(N=452)

pl+nP
(N=430)

Atezo+nP
(N=460)

Patients with at least one AE

429 (97.9%)

449 (99.3%)

421 (97.9%)

457 (99.3%)

Total no. of deaths

203 (46.3%)

181 (40.0%)

337 (78.4%)

322 (70.0%)

3 (0.7%)

6 (1.3%)

3 (0.7%)

6 (1.3%)

Grade 3-4 AE

185 (42.2%)

220 (48.7%)

183 (42.6%)

233 (50.7%)

SAE

80 (18.3%)

103 (22.8%)

80 (18.6%)

110 (23.9%)

36 (8.2%)

72 (15.9%)

36 (8.4%)

88 (19.1%)

Atezolizumab/placebo

6 (1.4%)

29 (6.4%)

4 (0.9%)

37 (8.0%)

Nab-paclitaxel/ paclitaxel

36 (8.2%)

72 (15.9%)

36 (8.4%)

85 (18.5%)

183 (41.8%)

259 (57.3%)

179 (41.6%)

270 (58.7%)

Grade 1-2

163 (37.2%)

224 (49.6%)

158 (36.7%)

230 (50.0%)

Grade 3-4

19 (4.3%)

34 (7.5%)

20 (4.7%)

39 (8.5%)

Grade 5

1 (0.2%)

1 (0.2%)

1 (0.2%)

1 (0.2%)

Serious AESIs

6 (1.4%)

19 (4.2%)

7 (1.6%)

19 (4.1%)

AESIs leading to
placebo/atezolizumab withdrawal

2 (0.5%)

8 (1.8%)

2 (0.5%)

11 (2.4%)

AESIs requiring systemic
corticosteroid a

28 (6.4%)

59 (13.1%)

30 (7.0%)

73 (15.9%)

Total no. of patients with at least one:
Grade 5 AE

AE leading to discontinuation of
Any study treatment

AESIs (any grade)

a Starting within 30

days of AESI onset.

Source: Final OS Update CSR Study WO29522 (IMpassion130; CCOD: 14 Apr 2020; RDR 1100481).
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