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Benefit-Risk Summary and Assessment

Atezolizumab, a programmed death-ligand 1 (PD-L1) blocking antibody, is recommended for approval as a second-line therapy for locally 
advanced or metastatic urothelial carcinoma that has progressed during or after platinum-containing chemotherapy.  

In the USA, there is no FDA approved second-line therapy for this indication. Standard of care for patients with advanced urothelial carcinoma 
is platinum-containing chemotherapy. However, almost all patients experience disease progression during or after platinum-containing 
chemotherapy. There is no effective or standard second-line therapy. Patients with progressive disease may have a limited survival time of 5-10 
months. Off-label use of a few chemotherapeutics in this disease setting is associated with low response rates and short response durations 
along with considerable toxicities.  

The effectiveness of atezolizumab is demonstrated in 310 patients with locally advanced or metastatic urothelial carcinoma who had disease 
progression after prior platinum-containing chemotherapy. Atezolizumab was administered intravenously at a dose of 1200 mg every 3 weeks.  
Confirmed ORR, as assessed by IRF per RECIST v1.1, was 14.8% (95% CI: 11.1%, 19.3%). At the data cutoff time for the ORR analysis, median 
DOR in responders was not reached (range: 2.1+ to 13.8+ months).  Of the 46 responders, 37 patients had ongoing responses of ≥6 months and 
6 had ongoing responses of ≥12 months.  ORR was also analyzed as pre-specified by PD-L1 expression status in tumor-infiltrating immune cells, 
which was prospectively assayed in tumor specimens at a central laboratory. The confirmed ORR was 9.5% (95% CI: 5.9%, 14.3%) in 210 
patients with a PD-L1 IC score of 0/1 and 26.0% (95% CI: 17.7%, 35.7%) in 100 patients with a PD-L1 IC score of 2/3. Response durations in the 
PD-L1 subgroups were similar to those in the 310 patients.

Supportive evidence was available from additional 94 patients who were enrolled in another study cohort in a similar disease setting.  The 
results of this small cohort are consistent with the findings from the 310 patients. 

The most common adverse reactions of atezolizumab in at least 20% of patients were fatigue, decreased appetite, nausea, urinary tract 
infection, pyrexia, and constipation. Grade 3-4 adverse events were seen in 50% of patients. Infection and immune-related adverse events such 
as pneumonitis, hepatitis, colitis, thyroid disease, adrenal insufficiency, and diabetes were also seen with atezolizumab.

Overall, the atezolizumab-induced objective and durable responses are clinically meaningful to patients with the study disease. This represents 
an important, new, and non-chemotherapeutic option that will address an unmet medical need in this patient population. The benefit-risk 
profile for the approved indication is favorable.  A randomized trial to verify and/or establish the benefit-risk profile of atezolizumab is ongoing. 
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Table 1: Benefit-Risk Assessments of Atezolizumab for Second-Line Use in Advanced Urothelial Carcinoma

Dimension Evidence and Uncertainties Conclusions and Reasons 

Analysis of 
Condition

 Progressive advanced urothelial carcinoma following 
platinum-based first line therapy has a poor prognosis, with 
a median survival of 6-10 months. 

 Approximately 15,000 deaths from advanced urothelial 
carcinoma each year.

This disease is serious and life-
threatening. There is a significant unmet 
medical need for patients with the 
disease. 

Current 
Treatment 

Options

 There are no approved products in the USA for second-line 
therapy for the disease. 

 Off-label use of a taxane (docetaxel, paclitaxel, nab-
paclitaxel), or combination of paclitaxel with gemcitabine; 
vinflunine is available outside the USA 

All the products are palliative and have 
significant adverse reactions and/or 
intolerance. Patients generally have low 
response rates and short response 
durations. Vinflunine is associated with a 
survival trend compared to best 
supportive care.  

Benefit

 Of the unenriched population of 310 patients, 14.8% had 
confirmed responses. The ORR was 26% in the PD-L1 IC 2/3 
group and 9.5% in the PD-L1 IC 0/1 group. 

 Median response duration was not reached (range 2.1+, 
13.8+ months). Of the responders, 80% (37/46) had ongoing 
responses of ≥6 months and 13% (6/46) had ongoing 
responses of ≥12 months.

 In a PD-L1 enriched population of 94 patients, 25.5% of 
patients had confirmed responses. Median response 
duration was not reached (range 2.9, 26.3+ months), with 
responses of ≥6 months in 92% (22/24) of responders and of 
≥12 months in 58% (14/24) of responders.

Substantial evidence of effectiveness for 
second-line use of atezolizumab 
monotherapy in advanced urothelial 
carcinoma, as supported by similar ORRs 
and durable responses, was found from 
the two single-arm studies.   The results 
are consistent between the two studies. 
Patients positive for PD-L1 expression in 
their ICs appear to have a higher 
response rate relative to patients 
negative for PD-L1 expression.  Durable 
responses are observed in both PD-L1 
positive (IC2/3) and negative (IC0/1) 
responders.  
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Dimension Evidence and Uncertainties Conclusions and Reasons 

Risk

 Tolerated in most study patients
 Important risks include hepatitis, pneumonitis, endocrine 

disorders, colitis, infection, and neurological disorders

The profile of adverse reactions 
associated with atezolizumab is similar 
to that observed in other PD-1 targeted 
products. 

Risk 
Management

 Non-endocrine immune-mediated adverse events were 
largely reversible with the use of corticosteroids.

 A medication guide for atezolizumab describing the risks of 
immune-mediated adverse events will be required to better 
allow early recognition and initiation of treatment of these 
events.

 To better estimate the incidence of hypothyroidism, the 
Applicant will fulfill a PMR for more frequent routine TSH 
evaluation during therapy in one planned trial.

The safe use of atezolizumab can be 
managed through accurate labeling and 
routine pharmacovigilance. No REMS is 
indicated. 
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In general, no standard of care exists in the second-line setting. Taxane monotherapy may be a 
preferred off-label treatment of advanced urothelial carcinoma after platinum-containing 
chemotherapy. Given the modest activity of a taxane or other optional chemotherapeutics in 
the disease setting, participation in clinical trials is recommended3.

Table 2: Activity and Safety of Second-Line Chemotherapeutics Studied in Advanced 
Urothelial Carcinoma

Vinfluninea +BSC Gemcitabine +
Paclitaxelb

Docetaxelc Nab-paclitaxeld

Trial Phase III III II II

Patient Population 
Regarding Prior 
Platinum Use 
Requirement  

After first-line 
platinum-
containing
chemotherapy; no 
time interval 
specified

During or after 
cisplatin-based 
first-line 
chemotherapy; 
no time interval 
specified 

After platinum-
containing 
chemotherapy; no 
time interval 
specified

Progression on or 
within 12 months 
of treatment with 
one prior 
platinum-
containing 
regimen
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(Table 4) were selected based on the number of patients enrolled and the number of reported 
responders and adverse reactions. The Applicant or study sponsor was also audited by OSI.  

There were no significant inspectional findings at the three sites and study sponsor. The interim 
classification of each site is listed in the last column of Table 4. Based on the available 
information, OSI concluded that data from Study GO29293 appears reliable in support of this 
application. For details, see Clinical Inspection Summary from OSI. 

A few deviations were identified in Study Site 268646, including two patients enrolled prior to 
completion of all required screening studies and several laboratory assessments (e.g., 
urinalysis) were missed during study conduct.  

In addition, Study Site 268278 had adverse reactions reported in the eCRFs which were not 
found in the submitted dataset.  The Applicant was notified of these discrepancies. The 
Applicant’s investigation found that this problem was secondary to delayed entry of adverse 
events into eCRFs by the study site. Adverse event entry occurred after the Applicant extracted 
data for the planned initial analysis.  The same problem was identified in 17 other study sites.  
The Applicant found delayed entry of 242 AEs. Of the 242 AEs in which entry was delayed, 206 
(85.1%) were Grade 1-2 events, 35 (14.5%) were Grade 3 and 1 (0.4%) was a Grade 4 event. 
Eight events were reported as serious from which the majority of patients recovered (7 out of 8 
events). One event led to dose interruption and two events led to study drug withdrawal. There 
were no Grade 5 events among the delayed-entry AEs. The effect of those delayed-entry AEs 
was assessed and found to have no major impact on the safety profile.  

Table 4: OSI Inspected Sites and Inspectional Classification 
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. This assay is intended for the qualitative immunohistochemical 
assessment of PD-L1 protein in formalin-fixed, paraffin-embedded (FFPE) urothelial cancer 
tissue stained with a BenchMark ULTRA automated staining instrument.  The scoring criteria 
rely on the percentage of PD-L1 stained immune cells (ICs) within the tumor area. 

This assay was analytically validated to only support a single cutoff   The 
evaluation from CDRH concluded that the inclusion of both cutoffs within the same scoring 
criteria is not consistent with how the assay was developed or validated.

 
  Using the 5% cutoff is 

supported by the clinical data since response rates differ between the IC 0/1 group (<5%) and 
the IC 2/3 group (≥5%).   

which is not supported by the data.   

For Study GO 29293, there was no IC3 score reported because pathologists who scored the 
slides were not instructed to differentiate between IC2 and IC3. The first pathologist would 
record ≥5% or <5% as the binary score (resulting in IC 0/1 vs IC 2, consistent with the 5% cutoff 
scoring criteria).  If the percentage of stained ICs in the tumor area was <5%, a second 
pathologist would score it as ≥1% vs <1% (IC0 1 vs IC 1).  The IC 3 was defined as >10% of 
stained ICs in the tumor area. Evidence submitted to CDRH showed that some samples in Study 
GO 29293 had >10% of stained ICs in the tumor area.

There is a discordance rate of 27% in PD-L1 positivity (IC 2/3) between primary tumors and the 
paired metastatic tumor tissue, with a slightly higher positivity in primary tumors than in 
metastatic tumors.  Because PD-L1 positivity can be determined from either the metastatic or 
primary site, the discordance between the two types of tissue may introduce some uncertainty 
as to how to reliably interpret the result of the assay. Nevertheless, there was a similar 
association between PD-L1 status and ORR regardless of primary tissue or metastatic tissue 
used in the assay. 

Due to the design of Study GO 29293 (all patients received atezolizumab without a control), it is 
not possible to assess whether the associations between PD-L1 IC status and ORR are 
prognostic and/or predictive of responses in advanced urothelial carcinoma.  In patients with 
metastatic disease, PD-L1 expression in tumor infiltrating mononuclear cells appears associated 
with a better prognosis5.  Data from the ongoing randomized trial may help clarify if the 
association between PD-L1 positive immune cells and ORR is predictive or prognostic.

Based on the clinical evidence presented in this BLA, the CDRH review team is in agreement 
with the clinical review team that the PD-L1 (SP142) assay should be used as a complementary 

5 Bellmunt J. et al: Association of PD-L1 expression on tumor-infiltrating mononuclear cells and overall survival in 
patients with urothelial carcinoma. Annals of Oncology 2015; 26: 812–817
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Table 5: Clinical Studies Supporting BLA 761034 for Second-Line Use of Atezolizumab in Advanced Urothelial Carcinoma  

Study 
Identity

Trial Design Study Population Dosing Schedule Key Study 
Objectives

No. of patients 
enrolled

GO 29293
(IMVIGOR 

210)

Single-arm, 
two-cohort 
Phase 2*

Patients with 
progressive advanced 
UC who received prior 
platinum-containing 
chemotherapy

1200 mg 
atezolizumab 
administered 
intravenously every 
3 weeks 

Objective response 
as assessed by IRF 
per RECIST v1.1

Duration of 
Response

310 patients 
enrolled for 
Cohort 2

PCD4989g
(UBC Cohort)

Single-arm 
Phase 1, 
including a 
UBC 
cohort**

Patients with incurable 
UC for which no 
standard treatments 
existed

atezolizumab 
administered 
intravenously at a 
dose 15 mg/kg  
every 3 weeks***

Objective response 
in UBC cohort, as 
assessed by IRF per 
RECIST v1.1

Duration of 
Response

94 patients 
enrolled in the 
UBC cohort

*Results from Cohort 2 were evaluated in this application. Cohort 1 was intended to assess the activity and safety of 
atezolizumab in patients unfit for cisplatin-based chemotherapy and the results were not relevant for the current proposed 
indication.

**This UBC cohort was initially enriched with patients whose tumor specimens had a PD-L1 IHC score of 2 or 3 based on 
the prototype PD-L1 assay. As a result, the study population of this cohort may differ from the population of the Phase 2 
study in terms of PD-L1 expression levels in tumor specimens. 

***Representing the dosing schedule used for 85 patients in the UBC cohort. Of the remaining 9 patients, one patient 
received atezolizumab at a dose of 20 mg/kg every 3 weeks, and 8 patients received a flat dose of 1200 mg every 3 weeks. 

Note that Study GO29293 and IMvigor 210 represent the same study. The latter name was introduced after the study 
initiation.  

Reference ID: 3924918





Clinical and Statistical Reviews
Drs. Ning, Zhang, and Suzman
BLA 761034 for Atezolizumab for Second-Line Use in Advanced Urothelial Carcinoma

CDER Clinical Review Template 2015 for New NDA or BLA 28

key efficacy parameter), we reviewed the design and listed each study cohort individually in this 
Section.  

 Cohort 2 of Phase 2 Study (GO 29293)

Trial Design for GO29293

GO29293 was a multicenter, open-label, two-cohort study of atezolizumab in patients with 
locally advanced or metastatic urothelial carcinoma. The key objectives were to evaluate the 
safety and antitumor activity of the product, as assessed by independent review per RECIST 
v1.1, and to evaluate the duration of response (DOR) according to the independent review as 
well as PFS and OS. 

Cohort 1 enrolled previously untreated patients who were ineligible for cisplatin-based 
chemotherapy. This is not relevant to the current proposed indication. 

Cohort 2 of the study was open to patients with locally advanced or metastatic urothelial 
carcinoma who had disease progression during or following a platinum-containing 
chemotherapy regimen in the metastatic setting or who had disease progression within 
12 months of treatment with a platinum-containing neoadjuvant or adjuvant chemotherapy 
regimen. Patients were required to have evidence of disease progression, measurable disease 
as per RECIST v1.1, an ECOG performance score of 0 or 1, and controlled tumor-related pain. In 
addition, patients had to have adequate tumor tissue for prospective testing and determination 
of tumor PD-L1 expression status at a central laboratory. See Section 4.6 about the 
classification of PD-L1 IC scores and grouping for this study. The results of PD-L1 expression 
status were blinded to patients, investigators and study site staff at the time of enrollment. The 
Sponsor was blinded to individual patient PD-L1 IC scores, but had access to aggregated level 
data in order to monitor the prevalence of PD-L1 expression. 

This study excluded patients who had a history of autoimmune disease, HIV, active HBV/HCV, 
and tuberculosis, active or corticosteroid-dependent brain metastases, or had received a live, 
attenuated vaccine within 28 days prior to enrollment. It also excluded patients who had 
received systemic immunostimulatory agents, other PD-1/PD-L1 targeted products, or systemic 
immunosuppressive medications.  

Patients received an intravenous infusion of 1200 mg of atezolizumab on Day 1 of a 3 week 
cycle until unacceptable toxicity, disease progression, or symptomatic progression.  For patients 
who met RECIST v1.1 criteria for disease progression in Cohort 2, continued treatment with 
atezolizumab was allowed at the discretion of the Investigator if they met all of the following: 
1) Absence of symptoms and signs (including worsening of laboratory values; e.g., new or 
worsening hypercalcemia) indicating unequivocal progression of disease; 2) No decline in ECOG 
performance status from baseline;  3) Absence of tumor growth at critical anatomical sites (e.g., 
leptomeningeal disease) that cannot be managed by protocol-allowed medical interventions; 4) 
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Evidence of clinical benefit as assessed by the investigator. 

Safety assessments were performed before each administration. See detailed safety monitoring 
plans and clinical tests specified for this study in Section 8.3.2 of this review.   

Tumor response assessments were conducted every 9 weeks for the first 54 weeks and every 
12 weeks thereafter.  

Study Endpoints of GO29293

The primary study endpoints included confirmed ORR as assessed by IRF using RECIST v1.1 and 
confirmed ORR as assessed by the Investigator per modified immune-related RECIST criteria. 

The modified RECIST criteria incorporate measurement of new lesions and confirmation by 
repeat assessments performed ≥ 4 weeks after the first criteria for response are first met. The 
modified criteria are intended to detect delayed responses that may be preceded by initial 
immunotherapy-induced radiographic progression, including the appearance of new lesions. 
Key differences between the conventional RECIST v1.1 and modified RECIST criteria are shown 
in Table 6. 

Table 6: Key Differences between RECIST v1.1 and Modified RECIST

Adopted from the study protocol 

Review Comments: From a regulatory perspective, use of RECIST v1.1 has been used to 
determine tumor responses to an investigational product and is accepted by practicing 
oncologists. Results generated with the modified RECIST criteria are considered exploratory. 
Section 6.2 discusses a few patients with advanced urothelial carcinoma who had “pseudo-
progression” followed by tumor responses.   

Key secondary efficacy endpoints of this study included DOR and PFS as assessed by the IRF, 
and OS. 
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o DOR was defined as the time from the initially documented CR or PR until evidence of 
disease progression as determined by the IRF or death due to any cause, whichever 
occurred first.  

o PFS was defined as the time from the first dose of atezolizumab to disease progression 
as assessed by IRF per RECIST v1.1 or death due to any cause on study, whichever 
occurred first. 

o OS was defined as the time from the first dose of atezolizumab to the time of death 
from any cause on study.

Review comments: PFS/OS results from a single-arm study are not interpretable because of the 
absence of a control.

Statistical Analysis Plan

This single-arm study was designed to characterize ORR in all study patients and to examine 
whether there was a statistically difference between the observed ORR and an assumed 
historical response rate of 10% in patients with advanced urothelial carcinoma. Cohort 2 
planned to enroll approximately 300 patients, assuming a 30% prevalence rate of IC2/3 patients 
(n~100) in the overall locally advanced or metastatic UBC population. Comparison of ORR 
between atezolizumab treatment and the assumed historical response rate was to be tested for 
three patient populations using a hierarchical fixed-sequence procedure. 
The planned hierarchical tests are shown in Table 7.  

Table 7: Hierarchical Tests of Cohort 2 of GO 29293
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Review Comments: In general, a clinically meaningful effect on response rate with a reasonable 
duration of response and an acceptable safety profile can be considered for regulatory 
evaluation and approval. 

The exact 95% CIs using the Clopper-Pearson method for ORR were calculated. The ORR 
estimates in key subgroups based on PD-L1 expression status were to be assessed.

DOR was calculated as the time from the initial occurrence of documented CR or PR (whichever 
occurred first) until documented disease progression or death due to any cause, whichever 
occurred first.  Patients who have not progressed or who have died at the time of analysis were 
censored at the last tumor assessment date. The Kaplan-Meier estimate of the median DOR 
was to be presented; along with the 95% CIs computed using the Brookmeyer and Crowley 
method.

For analysis of PFS, the Kaplan-Meier method was to be used. Patients who did not have 
evidence of disease progression or death at the time of analysis were to be censored to the 
time of the last tumor assessment showing no disease progression. Patients with no post-
baseline tumor assessment were censored to the time of study treatment plus one day. The 
95% CIs for median PFS were computed using the Brookmeyer and Crowley method.

The Kaplan-Meier method was also used to estimate OS.  Patients who were alive at the time of 
analysis were censored to the time of their last study assessment for patients on active 
treatment or to the last date known to be alive for patients in the follow-up phase. 

The study SAP outlined the following key analysis populations:
 The Intent-To-Treat (ITT) population including all enrolled patients who received any 

amount of study drug.
 The objective response-evaluable population as the primary efficacy dataset for ORR 

analyses, defined as ITT patients who had measureable disease per RECIST v1.1 at 
baseline.

 The safety population defined as enrolled patients who received any amount of study 
drug.

A futility interim analysis on the IC0/1 patients was planned after the first 100 patients had at 
least 18 weeks of follow-up. The futility interim analysis was based on the unconfirmed ORR as 
assessed by the investigator per RECIST 1.1. The stopping boundary was set as 5%. If the 
stopping boundary for futility was crossed (i.e., ORR ≤5%) at the interim analysis, the IDMC 
could recommend stopping recruitment of IC0/1 patients. 

Review Comments: The review team considered the ITT population as the primary efficacy 
analysis population for ORR analyses. The presumed historical ORR control of 10% for the 
statistical test is debatable in patients with advanced urothelial carcinoma. As shown in Section 
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2, response rates can vary in the reported studies of second-line treatments. This may be related 
to treatment types and/or the heterogeneity of study patients among the studies. For a single-
arm, open-label study, a detected statistical significance, as compared to the debatable 
historical control, may not represent a true clinical improvement. Therefore, no statistical tests 
and P-values will be reported in this review. See Section 6.2 about the percentage of patients on 
study treatment with the data cutoff for the analysis of ORR.      

Protocol Amendments

The study protocol was proposed in January 2014. Before its initiation and during the study, the 
protocol was amended with feedback from the Agency. There were 4 major amendments 
relevant to Cohort 2, which are summarized in Table 8. Overall, the amendments did not affect 
the integrity of the study but rather helped improve interpretation of the results. 

Table 8: Protocol Milestones and Amendments of Study GO 29293

Milestone Date Major Changes or Comments
Original Protocol 01/03/2014
Amendments 1 03/11/2014  Clarified that study patients needed to have tumor 

specimens evaluable for PD-L1 expression assay. 
Study entry was no longer limited to patients 
positive for PD-L1 expression (IHC score 2 or 3)

 Clarified the dose modification guidelines for the 
management of immune-related adverse events 
(e.g., dermatologic toxicity, endocrine toxicity)

 Listed alternative treatment options in the Informed 
Consent for patients participating in the study

Protocol Initiation 05/24/2014  First patient enrolled following the Breakthrough 
Therapy designation  

Amendments 2 05/29/2014  Specified that there was no need to stop treatment 
after one year if patients continued to respond or 
had no disease progression. 

 Added that patients could continue study treatment, 
at the discretion of the Investigator, until 
symptomatic disease progression or decline in 
performance status.
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Milestone Date Major Changes or Comments
Amendment 3 09/27/2014  Replaced the internal monitoring committee with an 

Independent Data Monitoring Committee (IDMC)
 Added an interim futility analysis for negative PD-

L1 expression (IHC 0 or 1) following the first 100 
patients. The results were to be evaluated by the 
IDMC. The boundary for stopping enrollment of 
patients with an IHC score of 0 or 1 was set at an 
ORR of ≤ 5%. 

 Specified the conduct an interim futility analysis in 
patients with a PD-L1 IC score 0/1 after the 100 
patients have been followed for approximately 18 
weeks. 

Amendment 4 02/06/2015  Added  an analysis of patients with an IHC score of 
1/2/3 to the planned hierarchical analysis*

Enrollment 
Completion

03/30/2015  Last patient enrolled

Study Report 01/12/2016  Generated with a data cutoff date of 05/05/2015
 Updated analyses provided with a data cutoff date 

of 09/14/2015

Updated Datasets 2/24/2016  Provided updated datasets at the Agency’s request 
(in the pre-BLA meeting) for a better assessment of 
DOR. The data cutoff date was 11/27/2015 for 
Cohort 2 of this study.

*This analysis was secondary to the analytical validation of the PD-L1 expression assay cutoff 
point of 1%. See Section 4.6 for information about the role of the PD-L1 assay in the use of 
atezolizumab in the intended patient population. 

Data Quality and Integrity: Sponsor’s Assurance

The Applicant used an electronic data capture (EDC) system to gather all study patient details 
on eCRFs. The Applicant managed and examined the data quality using the standard 
procedures. All eCRFs were completed by designated, trained site staff, and were reviewed and 
electronically signed and dated by the investigator or sub-investigator. For discrepant data, the 
Applicant clarified the issue(s) with the study sites and resolved them through the EDC system. 

Study source documents required for verifying the validity and completeness of data entered 
into eCRFs were to be retained for at least 15 years after completion or discontinuation of the 
study or for the length of time required by relevant national or local health authorities.   
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 UBC Cohort of Phase 1 Study 

Trial Design for the Phase 1 UBC Cohort

The UBC Cohort was one of numerous expansion cohorts included in Study PCD4989g. This 
Phase 1 study, conducted under IND 111271 since 2012, was initially designed to evaluate the 
safety and MTD of MPDL3280A (atezolizumab) in patients with locally advanced or metastatic 
solid tumors (Figure 1). After the dose-escalation stage in which no dose-limiting toxicities were 
observed at the 8 dose levels tested (up to 20 mg/kg), a number of expansion cohorts were 
initiated to better characterize the safety, tolerability, and activity in different malignancies, 
including advanced urothelial bladder cancer (UBC) following .  Patients eligible for this study 
were required to have pathologically documented, incurable or metastatic tumor that had 
progressed since the last the anti-tumor therapy and for which no recognized standard curative 
therapy existed. For patients in expansion cohorts, the availability of archival tumor specimens 
needed to be confirmed prior to study entry.

Figure 1: Design of Study PCD4989g

Reference ID: 3924918



Clinical and Statistical Reviews
Drs. Ning, Zhang, and Suzman
BLA 761034 for Atezolizumab for Second-Line Use in Advanced Urothelial Carcinoma

CDER Clinical Review Template 2015 for New NDA or BLA 35

(Adopted from the study protocol dated November 28, 2012, the version used for the initiation 
the UBC Cohort)

Atezolizumab was administered intravenously every 3 weeks according to assigned dose levels 
in the study. At the time of enrollment of the UBC cohort, the dose levels were 15 mg/kg, 20 
mg/kg, or a flat dose of 1200 mg (equivalent to 15 mg/kg based on an average body weight). 
Infusion of atezolizumab was performed in a setting with emergency medical facilities. The 
initial infusion was delivered over 60 (± 15) minutes, with subsequent infusions over 30 (± 10) 
minutes if the first infusion was tolerated. No premedication was allowed for the first infusion.

Tumor response assessments were performed every 6 weeks for 24 weeks and every 12 weeks 
thereafter until disease progression, death, or initiation of further systemic cancer therapy. 
Study treatment continued. at the discretion of the investigator. until withdrawal, unacceptable 
toxicity, disease progression or symptomatic deterioration attributed to disease progression. 

Design considerations were made to obtain preliminary safety, PK, and pharmacodynamic 
information in this patient population, and were not made with regard to explicit power and 
type I error considerations. The planned enrollment for this ongoing study was approximately 

patients, inclusive of approximately patients in the dose-escalation stage and up 
to approximately patients in the dose-expansion stage of this Phase 1 study. 

Study Endpoints of the Phase 1 UBC Cohort

The primary objective remained the evaluation of the safety and tolerability of atezolizumab. 
The secondary objectives were to characterize PK-related parameters and to assess the 
antitumor activity of atezolizumab monotherapy.   

Key antitumor or efficacy measures included confirmed ORR and DOR, as assessed by IRF per 
RECIST v1.1. In addition, ORR, by PD-L1 status as assessed with the IUO assay, PFS and OS were 
included as exploratory endpoints. 

Statistical Analysis Plan for the Phase 1 UBC Cohort

A statistical analysis plan specific to the Phase 1 UBC cohort was finalized in May of 2015. 
Patients who received a dose of atezolizumab (≥ 1 mg/kg) were considered evaluable for 
activity assessments. 

ORR was analyzed in patients with measurable disease per RECIST v1.1 at baseline and with a 
minimum of 12 weeks of follow up from the first treatment with atezolizumab. In patients who 
achieved a CR or PR, DOR and time to onset of response (TTOR) analyses were also evaluated.  

Exploratory analyses included ORR by PD-L1 expression status, PFS and OS. 
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IRF RECIST 1.1 Discordance Rate
INV modified RECIST Responder Non-Responder

Overall (n=310)
Responder 40 20 26/310=8.4%
Non-Responder 6 244

IC0 (n=103)
Responder 8 5 5/103=4.9%
Non-Responder 0 90

IC1 (n=107)
Responder 10 8 10/107=9.3%
Non-Responder 2 87

IC2 (n=100)
Responder 22 7 11/100=11%
Non-Responder 4 67
Note: Selection of different indexed lesions and use of Modified RECIST criteria likely contribute to the 
discordance. 
 
To understand whether atezolizumab treatment was associated with pseudo-progression in 
advanced urothelial carcinoma, we examined the number of patients who had disease 
progression per RECIST v1.1 but who were considered responsive by Investigator per modified 
RECIST criteria. Seven patients were identified (Table 17). After examining the reported 
response data for each patient, we found that after treatment initiation, two patients had early 
increases of ≥20% (relative to baseline) in the sum of the indexed lesions, followed by 
decreases of >30% in the sum  of the indexed lesion. This suggests that pseudo-progression 
occurred in few patients. The remaining 5 patients who were considered responsive per 
modified RECIST had no increases of ≥20% in the sum of the indexed lesions after treatment 
initiation. These patients might have had non-evaluable disease or new lesions considered 
disease progression by IRF per RECIST v1.1.     

Table 17: Difference in Tumor Responses between IRF-Assessed per RECIST v1.1 and 
Investigator-Assessed per Modified RECIST

IRF Assessed per RECIST v1.1
Investigator-
assessed per 
Modified RECIST

CR PR SD PD NE Missing

CR 9 5 0 3 1 0
PR 7 19 11 4 1 0
SD 1 5 44 40 0 0
PD 0 0 5 104 1
NE 0 0 0 5 2 1
Missing 0 0 0 1 2 39
NE: non-evaluable as reported. 
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Data Quality and Integrity – Reviewers’ Assessment 

The overall data quality and integrity are acceptable to the reviewers. The submitted datasets 
are generally consistent and variables are clearly labeled and or explained. The tumor response 
datasets included all assessment values and time points. In addition, the Applicant responded 
to numerous information inquiries in a timely manner and resolved identified issues and/or 
review questions satisfactorily. Based on the submitted data and reports, the reviewers believe 
that analyses and results are reliable for regulatory decision making. 

Efficacy Results – Secondary and other relevant endpoints

The key secondary endpoint was DOR. With the data used for the ORR analysis shown in Table 
13, median DOR in responders was not reached and the observed response durations ranged 
from 2.1+ to 13.8+ months (Table 18). Of the responders, 37 had ongoing responses of ≥6 
months and 6 had ongoing responses of ≥12 months.  Response durations were also tabulated 
by the PD-L1 subgroups and the results are similar to those in all patients.

Table 18: Response Duration in Responders of Cohort 2 of GO 29293 

All Patients
(N=310) PD-L1 Expression Subgroups

PD-L1 Expression
of <5% in ICs (IC 0/1) 

(N=210)

PD-L1 Expression
of ≥5% in ICs (IC2/3) 

(N=100)

Number of Responders (IRF) 46 20 26

DOR

Median (mos)

(Range)

NR

(2.1+, 13.8+)

12.7

(2.1+, 12.7)

NR

(4.2, 13.8+)

Number of Patients Responding 
for ≥6 months (%) 37/46 (80.4%) 14/20 (70%) 23/26 (88.5%)

Number of Patients Responding 
for ≥12 months (%) 6/46 (13.0%) 2/20 (10%) 4/26 (15.4%)

+:denotes a censored value 
NR= Not reached

Other important secondary endpoints included ORR and DOR as assessed by Investigator per 
RECIST v1.1.  The analysis findings are shown in Table 19. These are similar to the results based 
on the IRF assessments using the same criteria (Table 13).  
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v1.1, followed by decreases of >30%. For this patient, the best response, according to the IRF 
assessments, was stable disease. This discrepancy might be due to selection of different target 
lesions.  Overall, these observations suggest that pseudo-progression occurred occasionally in 
patients with advanced urothelial carcinoma who received atezolizumab monotherapy.  

Table 20: Discordance between IRF- and Investigator-Assessed Responses per RECIST v1.1 

Per INV assessment Discordance rate
Per IRF assessment Responder Non-Responder

Overall (N=310)
Responder 39 7 18/310=5.8%
Non-Responder 11 253

IC0 (N=103)
Responder 8 0 4/103=3.9%
Non-Responder 4 91

IC1 (N=107)
Responder 10 2 5/107=4.7%
Non-Responder 3 92

IC2 (N=100)
Responder 21 5 9/100=9.0%
Non-Responder 4 70

Table 21: Difference in Distribution of Investigator-Assessed Tumor Responses between 
RECIST v 1.1 and Modified RECIST

INV RECIST 1.1
Modified 
RECIST

CR PR SD PD NE Missing

CR 17 0 0 1 0 0
PR 0 33 4 5 0 0
SD 0 0 65 25 0 0
PD 0 0 0 110 0 0
NE 0 0 0 4 4 0
Missing 0 0 0 2 0 40

Relevant to the proposed indication for use of atezolizumab in patients who have disease 
progression within 12 months of neoadjuvant or adjuvant therapy, we also analyzed ORR and 
DOR in this subpopulation. The results are shown in Table 22, indicating that atezolizumab is 
active in this subpopulation. 

Table 22 also contains results from other subgroup analyses based on key baseline disease 
characteristics. None of these analyses were pre-specified.  Overall, atezolizumab is active in all 
the subgroups. Prior BCG treatment does not appear to increase responses to atezolizumab. 
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Median DOR per IRF-RECIST v1.1 in all responders was not reached, with ongoing responses of 
≥6 months observed in 22 responders and of ≥12 months in 14 responders. 

Based on the reported retrospective PD-L1 expression IC scores per IUO assay in this cohort, the 
confirmed ORR was 20.8% (95% CI:10.5%, 35.0%) in 48 patients with PD-L1 expression negative 
in ICs,  33.3% (95% CI: 14.6%, 57.0%) in 21 patients with  PD-L1 expression positive in ICs, and 
28.0% (95% CI: 12.1%, 49.4%) in 25 patients with PD-L1 expression “Unknown”.  The 
percentages of patients who maintained their responses for ≥6 months or ≥12 months in the 
subgroups seems similar to those in the all enrolled patients in this UBC cohort.  Given the 
initial enrichment of this cohort for PD-L1 expression and the small sample size, the ORRs along 
with the listed duration response information in the overall enrolled population should be 
interpreted with caution.

Table 30: Confirmed ORR and DOR as Assessed by IRF in the UBC Cohort

Enrolled Patients
(N=94) Retrospectively-Determined IC Subgroups

PD-L1 Expression
of <5% in ICs 

(IC 0/1)
(N=48)

PD-L1 Expression 
of ≥5% in ICs 

(IC 2/3)
(N=21)

PD-L1 Expression
Unknown

(N=25)
Number of IRF-
assessed Confirmed 
Responders*

24  10  7 7

ORR % (95% CI) 25.5 % (17.1, 35.6) 20.8% (10.5, 35.0) 33.3% (14.6, 57.0) 28.0% (12.1, 49.4)

Complete Response 
(CR) (%)

9.6% 6.3% 14.3% 12.0%

Partial Response (PR) 
(%)

16.0% 14.6% 19.0% 16.0%

Number of Patients 
Responding for ≥6 
months (%)

22/24 (91.7%) 8/10 (80%) 7/7 (100%) 7/7 (100%)

Number of Patients 
Responding for ≥12 
months (%)

14/24 (58.3%) 5/10 (50%) 5/7 (71%) 4/7 (57.1%)

*The minimum follow up time was 24 weeks for all the enrolled patients. 

The impact of major protocol violations was also evaluated for this cohort. Exclusion of 8 
patients whose protocol violations (eligibility criteria unmet and study procedure deviations), 
which might affect the treatment effect assessment may affect ORR, resulted in an ORR 23.3% 
(95% CI: 14.8%, 33.6%). This is similar to that shown in Table 30, supporting the observed ORR 
in all enrolled patients. 
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The safety database included 310 patients who received at least one infusion of atezolizumab.  
As discussed in Section 8.1, the patients included in this database differed from the initial May 
5, 2015 dataset.  Analysis of Cohort 2 was performed using the May 2015 cutoff with the correct 
reassigned patients (N=310).

The Applicant mapped and coded verbatim adverse events (AE) terms for Trial IMvigor 210 
using MedDRA version 18.0.  

Reviewer comments:

1. There were no significant discrepancies identified between the dataset and the 
information provided in the Clinical Study Report.  

2. The Applicant’s categorization of data and coding methods were deemed appropriate.

3. Pooled safety data regarding immune-mediated adverse events for mUC and all patients 
treated with atezolizumab were examined in an integrated manner (see section 8.4)

4. The clinical review of safety assessed the adequacy of the Applicant’s mapping of AE 
verbatim terms to MedDRA preferred terms (PT) for 100% of the IMvigor 210 raw AE 
data set.  The review used manual matching of all verbatim and MedDRA PTs to assess 
the acceptability of the Applicant mapping from the verbatim term to MedDRA PT.  The 
PTs listed in the dataset adequately represented the investigator-recorded term and did 
not raise any significant issues.

5. A random audit of 5% of the AE case report forms to assess the completeness and verify 
the accuracy of the raw AE datasets did not raise any significant issues.

6. To review the AE datasets, the following terms were pooled:

 Table 40: Pooled terms

Pooled term Preferred Terms
Diarrhea Colitis

Colitis microscopic
Diarrhea
Frequent bowel movements

Abdominal pain Abdominal pain
Abdominal pain upper
Abdominal pain lower
Flank pain

Fatigue Asthenia
Fatigue
Decreased activity

Reference ID: 3924918



Clinical and Statistical Reviews
Drs. Ning, Zhang, and Suzman
BLA 761034 for Atezolizumab for Second-Line Use in Advanced Urothelial Carcinoma

CDER Clinical Review Template 2015 for New NDA or BLA 68

Lethargy
Malaise

Peripheral edema Generalized oedema
Oedema
Oedema genital
Oedema peripheral
Penile oedema
Peripheral swelling
Scrotal oedema
Swelling

Urinary tract 
infection

Cystitis
Kidney infection
Pyelonephritis
Urinary tract infection
Urinary tract infection bacterial
Urinary tract infection pseudomonal
Urosepsis

Decreased appetite Appetite disorder
Decreased appetite
Early satiety
Hypophagia

Back pain Back pain
Neck pain

Rash Rash
Rash maculopapular
Rash pruritic
Rash papular
Rash pustular
Skin toxicity
Eczema
Erythema
Erythema multiforme
Rash erythematous
Acne
Lichen planus

Cough Cough
Productive cough

Sepsis Sepsis
Bacteremia

Pneumonia Pneumonia
Lobar pneumonia
Lung infection
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N 310
Mean 65.6 (SD 

10.1)
Minimum 32
Maximum 91
Median 66
Interquartile Range 12

  Count %
Age 
Group

Age under 65 years 127 41

65 <= Age <75 126 41
Age 75 and over 57 18

Sex Female 69 22
Male 241 77

Race Asian 7 2
Black Or African 
American

6 2

White 282 91
Other/unknown 15 5

Ethnicity Not Hispanic Or 
Latino
Hispanic Or Latino

284
10

92
3

Unknown/Not 
Reported

16 5

Study subjects were majority US patients (67%) (Figure 3):

Figure 3: Safety Population Geography

Reference ID: 3924918











Clinical and Statistical Reviews
Drs. Ning, Zhang, and Suzman
BLA 761034 for Atezolizumab for Second-Line Use in Advanced Urothelial Carcinoma

CDER Clinical Review Template 2015 for New NDA or BLA 76

and occurring up to 100 days of the last dose of study drug as of the database lock date (May 5, 
2015).  

Table 44: Cohort 2 Deaths on Study

Cohort 2 (N = 310)
Total deaths 141 (45%)

Deaths within 30 days of last dose 34 (11%)

Death attributed to disease 
progression

137 (44%)

Death attributed to 
other/unknown/toxicity
(including those occurring up to 100 
days after last dose of study drug)

5 (1.6%)

Death associated with atezolizumab occurred in 3 patients (0.9%) due to sepsis, pneumonitis, 
and intestinal obstruction.  Due to the potential for late-onset immune-related toxicity, deaths 
occurring up to 100 days after the last dose of atezolizumab were studied. Two patients (1167 
and 4017) with deaths occurring between 30-100 days and attributed to “other/unknown” 
were deemed as unlikely to have died due to study drug toxicity.  The reviewer did not agree 
with the Applicant on the attribution of death in patient 1087; the attribution of death was 
changed to pneumonitis (see narrative for patient 1087.)  Brief summary narratives for these 
patients are provided in Table 45.  

Table 45: Brief Summaries of Related Deaths

Adverse event Brief case description Days from 
death to 
last dose

Pulmonary sepsis
Patient 8009

Reviewer note:  Increased 
incidence of infection was 
noted with atezolizumab, 
thus it is plausible that 
pulmonary sepsis related 
to atezolizumab was the 

An 80 year-old man with metastatic 
disease to the groin lymph nodes and right 
groin and with five prior lines of therapy 
was hospitalized with fever and altered 
mental status 14 days after his first dose of 
study drug.  CT of the chest demonstrated 
no metastatic disease in the lung, while 
chest x-ray showed “cotton-pattern” 
infiltrates in the right lung base.  Physical 

16
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cause of death in this 
patient.

exam demonstrated right inguinal 
adenopathy with unspecified signs of 
infection.  He was treated with broad-
spectrum intravenous antibiotics, however 
died on Study Day 16.  The narrative notes 
a potential infectious focus of right 
inguinal adenopathy with ulcerative and 
necrotic zones.  No autopsy was 
performed.  Blood culture results were not 
reported.  The putative cause of death was 
“pulmonary sepsis.”  The investigator 
considered pulmonary sepsis to be 
unrelated to atezolizumab.

Pneumonitis
Patient 1087

Reviewer note:  
Pneumonitis is a known 
toxicity from anti-PD-1 
and anti-PD-L1 drugs.  The 
patient’s death due to 
septic shock and 
respiratory failure, 
occurred in close temporal 
proximity to pneumonitis.   
Thus, it is plausible that 
this patient’s death was 
attributable to toxicity 
from the study drug.

A 68 year-old man with metastatic disease 
to the lung (with multiple bilateral 
pulmonary nodules), left lower abdominal 
wall, and right renal fossa with one prior 
line of therapy developed disease 
progression on Study Day 62, but 
continued to receive study drug per 
protocol guidance.  On Study Day 100, the 
patient developed reticulo-nodular 
opacities throughout the left lung as well 
as demonstration of multiple patchy 
opacities  in the right lung, felt to be 
consistent with pulmonary metastases.  
However, on Study Day 101, he presented 
with worsening shortness of breath and 
cough, felt to represent Grade 4 
pneumonitis.  He was intubated and 
placed on continuous renal replacement 
therapy due to acute kidney injury and 
hypotension.  He developed septic shock 
and worsening hypoxic respiratory failure 
and subsequently died on Study Day 108.  
No autopsy was performed.

25

Subileus
Patient 8013
Reviewer note:  Anti-PD-
1/PD-L1 drugs can induce 

An 83 year-old man with metastatic 
disease to the left infraclavicular and 
external iliac lymph nodes, pelvis, and 
peritoneum who had received two prior 

27
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colitis, which may 
plausibly predispose to 
volvulus.  Although this 
patient had other risk 
factors for volvulus, 
including prior abdominal 
surgery and peritoneal 
metastases, vovlvlus and 
interstinal that led to 
death may have been 
related to atezolizumab.

lines of therapy and had undergone prior 
bilateral inguinal herniorraphy presented 
with abdominal pain and distension on 
Study Day 8.  Abdominal x-ray 
demonstrated volvulus of the colon.  The 
patient subsequently underwent 
sigmoidectomy and colostomy.  On Study 
Day 18, the patient developed fever and 
discharge from the wound with 
generalized edema.  His condition 
deteriorated and he died on Study Day 27.  
No autopsy was performed.  The putative 
cause of death was “sub-ileus.”  

“Unknown”
Patient 1167

Reviewer note:  This 
patient likely died from 
disease progression 
although the Applicant 
reports cause as 
“unknown.”

60 year old man with prior vertebral 
resection who developed lower limb 
paralysis on Day 46 with likely T12 cord 
compression.  He was discharged to 
hospice without followup and died of 
unknown cause.

43

Intracranial bleed
Patient 4017

Reviewer note: Severe 
thrombocytopenia likely 
led to intracranial bleed, 
however the most likely 
etiology of 
thrombocytopenia was 
radiation therapy.

73 year old woman who withdrew consent 
following on-study external beam radiation 
to the tumor bed and lumbar paraspinal 
lymph nodes and subsequent 
thrombocytopenia.  Severe 
thrombocytopenia (platelets of 16 g/L) 
persisted through Day 153 (last day of 
laboratory collection). The patient died 37 
days later due to intracranial bleed.   

85

Thirty-four patients were reported to have died within 30 days after their last dose of study 
drug due to disease progression.  Review of these narratives found one patient, 269145-1122, 
who may have died of pneumonia rather than disease progression.  
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Atezolizumab
N = 310

Adverse Reaction Grades 1-4
(%)

Grades 3 – 4 
(%)

All Adverse Reactions 95 50

Gastrointestinal Disorders

Diarrhea 18 1

Constipation 21 0

Nausea 25 0.3

Vomiting 17 1

Abdominal pain 18 4

General Disorders and Administration

Fatigue 52 6

Pyrexia 21 1

Peripheral edema 18 1

Infections and Infestations

Urinary tract infection 22 9

Metabolism and Nutrition Disorders

Decreased appetite 26 1

Musculoskeletal and Connective Tissue Disorders

Back/Neck pain 15 2

Arthralgia 14 1

Renal and urinary disorders

Hematuria 14 3

Respiratory, Thoracic, and Mediastinal Disorders

Dyspnea 16 4

Cough 14 0.3

Skin and Subcutaneous Tissue Disorders

Rash 15 0.3

Pruritis 13 0.3
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N = 310
IMvigor Cohort 1
N = 119

3/110 5/110 2/110

PCD4989g
N = 481

18/461 18/462 17/462

FIR
N = 137

4/129 5/129 2/129

POPLAR
N = 142

3/134 3/134 0/134

BIRCH
N = 659

5/632 6/633 3/633

IMVigor 210 Cohort 2

Table 53 below provides information on the incidence of hepatic adverse events, including 
laboratory abnormalities that were reported as adverse events.  Forty-nine (49) events 
occurred in 27 patients.  51 patients had an isolated elevation in alkaline phosphatase and are 
not included in the table.  The median day of onset for the first event for the 27 patients was 
day 26 (range: 8-204).  Many events were ongoing and a date of resolution (and therefore 
duration) was not available for 11 patients.  The median duration of the first event was 14 days 
(range: 1-75) in the remaining 16 patients.  10 of these patients had liver metastases at 
baseline.  

Three patients developed liver enzyme elevations that appeared to be immune-mediated.  
Patient 1141 developed flu-like symptoms on day 2 and Grade 1 AST/ALT increases on day 13 
followed by delirium on day 15.  AST/ALT worsened to Grade 2 and he developed Grade 1 
hyperbilirubinemia.  No liver biopsy was performed, however ultrasound demonstrated non-
specific fatty liver.  Atezolizumab was not withheld.  He received prednisone for possible 
autoimmune hepatitis and his liver enzymes and encephalopathy resolved by days 42 and 47 
respectively.   Patient 1115 developed AST/ALT on day 8 which worsened to Grade 3 by day 16.  
Atezolizumab was temporarily interrupted.  He received prednisone with resolution of liver 
enzyme elevation by day 51.  Atezolizumab was restarted on day 37 without recrudescence.  A 
third patient (1069) developed non-necrotizing granulomatous hepatitis on day 32.  Liver biopsy 
did not demonstrate plasma cells, however no new concomitant medications had been started 
within four months of the event.  He received steroids and hepatitis was considered resolved 
on day 71.  Atezolizumab was restarted on day 86 without recrudescence. 

Table 53: Incidence of Hepatic Adverse Events in Cohort 2 (Data cut-off May 5, 2015)

IMVigor 210 Cohort 2
N = 310

Grade 1-4 Grade 3-4
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All 49 (15.8%) 13 (4.2%)
   AST Increased 13 (4.2) 2 (0.6)
   ALT Increased 12 (3.9) 3 (1)
   AKP Increased 10 (3.2) 4 (1.3)
   Elevated Bilirubin/Hyperbilirubinemia 7 (2.3) 1 (0.3)
   GGT Increased 1 (0.3) 0
   Transaminases Increased 3 (1.0) 0
   Hepatitis          1 (0.3) 1 (0.3)
   Autoimmune hepatitis 1 (0.3) 1 (0.3)
   Cholestasis 1 (0.3) 1 (0.3)

There were three cases in which patients had concurrent elevation in transaminases and 
bilirubin meeting the laboratory criteria for Hy’s Law (bilirubin > 2xULN (grade 2) and ALT/AST > 
3xULN (Grade 2) without concomitant elevated alkaline phosphatase) in Cohort 2.  However, 
these cases were not considered as Hy’s Law cases due to the presence of an alternative 
etiology rather than atezolizumab-related toxicity.  Figure 5 below highlights these three cases.  
Figure 6 below depicts the time-course of liver function test elevation relative to 
discontinuation of treatment.  Patient 1236 experienced Grade 3 increases in ALT, AST, and 
blood bilirubin on Day 164.  He was treated with prednisone.  Abdominal CT scan demonstrated 
a distended gallbladder with pericholecystic fluid concerning for acute cholecystitis as well as 
possible new liver metastases.  MRCP demonstrated evidence of choledocholithiasis and he 
subsequently underwent ERCP with sphincterotomy and extraction of gallstones within the 
common bile duct.  LFTs resolved by Study Day 165.  Patient 1073 had liver metastases on 
screening and developed Grade 3 AST increase and Grade 2 bilirubin increase on day 22.  MRCP 
showed worsening of his liver metastases.  He received dexamethasone on day 32, however 
liver enzymes continued to worsen and were associated with encephalopathy.  He was 
transitioned to hospice care.  Patient 1197 had liver metastases on screening.  She developed 
disease progression following her first dose of atezolizumab and died on day 17.
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IMVigor 210 Cohort 1

There was one case that met criteria for Hy’s Law.  Patient 4026 developed Grade 3 AST and 
ALT elevation and Grade 3 hyperbilirubinemia in the context of leukocytosis, fever, and 
confusion on day 13.  The preferred term was Grade 3 liver disorder.  He was treated with high-
dose corticosteroids and antibiotics.  An ultrasound demonstrated left portal vein thrombosis, 
but no evidence of obstruction.  Liver function continued to worsen and the patient died on day 
19.

Reviewer note:  In this case, portal vein thrombosis was non-obstructive on ultrasound and 
there was no clinical evidence of acute portal vein thrombosis (e.g. right upper quadrant pain 
and splenomegaly).  Further, liver function test abnormalities are typically only mildly elevated 
in the setting of portal vein obstruction.  Thus, it is likely that portal vein thrombosis was not the 
direct cause of this patient’s liver failure.  The most likely etiology is atezolizumab-induced 
immune-mediated hepatitis leading to liver failure and death. 

PCD4989g

Table 54 below provides information on the incidence of hepatic adverse events, including 
laboratory abnormalities that were reported as adverse events.  Four patients had an isolated 
elevation in alkaline phosphatase and are not included in the table.  The median day of onset 
for the first event for the 15 patients was day 106 (range: 6-469).  Many events were ongoing 
and a date of resolution (and therefore duration) was not available for 8 patients.  The median 
duration of the first event was 26 days (range: 6-64) in the remaining 7 patients.  The Applicant 
provided narratives in 14 patients.

Among the 14 patients with narratives, 7 had liver metastases at baseline and 7 did not.  
Patient 131016 did not have liver metastases and appeared to have an immune-mediated 
event.  Here, atezolizumab was interrupted and the patient had a liver biopsy which showed a 
dense inflammatory infiltrate in the portal space, predominantly lymphocytic with some plasma 
cells and eosinophils.  The patient’s liver enzymes began to improve prior to initiation of low-
dose steroids.  The patient was able to resume atezolizumab on Day 421. However, on day 722, 
he again experienced an increase in liver enzymes and permanently discontinued on Day 743.  
The Applicant notes that the patient was also on atorvastatin, but the concomitant medication 
dataset reports the last dose on Day 260.  

One additional case, patients 101715, is of concern. Patient 101715 developed an increase in 
liver enzymes after the last dose of atezolizumab.  Atezolizumab was given on Day 85 and on 
Day 92, the patient had a CVA.  A rash developed on Day 113, 28 days after the last dose of 
atezolizumab, and was treated with low dose steroids. The patient then developed, 42 days 
after the last dose of atezolizumab, an increase in ALT and bilirubin.  Prednisone 20 mg daily 
was started on Day 127. There are no laboratories after Day 127. The patient died 7 days later. 
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Four patients received steroids for elevations in liver enzymes. This includes patients 101715 
and 131016 (discussed above) as well as patients 101718 and 102015. Patient 101718 had a 
decrease in AST from grade 3 to grade 1 after administration of a Medrol dose pack. Patient 
102015 received dexamethasone for back pain (per narrative) rather than for a Grade 1 
increase in ALT and bilirubin.

Table 54: Incidence of Hepatic Adverse Events in PCD4989g (Data cut-off August 7, 2015)

PCD4989g
N = 94

Grade 1-4 Grade 3-4
All 15 (16%) 6 (6%)
    AST Increased 10 3
    ALT Increased 8 2
    AKP Increased 5 2
    Elevated Bilirubin/Hyperbilirubinemia 5 4
    GGT Increased 3 1
    Hepatic Function Abnormal 1 0
    Hepatic Enzymes Increased 1 0
    Transaminases Increased 1 0

Table 55 below provides information of laboratory abnormalities in the 92 patients included in 
the original study report.  All of the patients with grade 3-4 AST or ALT and with grade 2-4 
bilirubin have a liver abnormality reported as an adverse event.  

Laboratories and adverse events were examined for concurrent reports of bilirubin > 2xULN 
(grade 2) and ALT/AST > 3xULN (grade 2). Thirteen patients had concurrent elevations, 11 with 
baseline liver metastases and 2 patients, 101306 and 101715, without liver metastases. Patient 
101306 had biliary obstruction due to periportal nodes and developed a blocked stent during 
the treatment period. Patient 101715 is discussed above. 

Table 55: Hepatic Laboratory Abnormalities in PCD4989g

PCD4989g
N = 92

PCD4989g
N = 91

Baseline On-Study 
Grade 1-4 Grade 3-4 Grade 1-4 Grade 3-4

ALT 5 0 32 2
AST 9 0 46 3
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diffuse congested, friable, erythematous mucosa from the rectum to sigmoid colon.  He was 
treated with steroids.  Atezolizumab was not restarted due to disease progression and he died 
from disease progression on day 212 with unresolved colitis.

Patient 1090 experienced Grade 2 microscopic colitis.  Biopsies of the left and right colon 
showed questionable wall thickening.  Atezolizumab was withheld and no other treatment was 
reported.  Atezolizumab was resumed on day 163 and the colitis resolved by day 203.

IMVigor 210 Cohort 1

Table 57 below provides information on the incidence of diarrhea.  

Table 57: Diarrhea/Colitis events in Cohort 1

IMVigor 210 Cohort 1
N = 119

Grade 1-4 Grade 3-4
All 23 (19.3%) 4 (3.4%)
Diarrhea 20 (17) 2 (1.7)
Colitis 2 (1.7) 2 (1.7)
Frequent bowel movements 1 (0.8) 0
                                                                                                     Data Cutoff:5-5-15

23 events of diarrhea or colitis occurred in 22 patients.  The median day of onset was day 36 
(range: 2-190).  Among the 13 patients in whom the event had resolved and in whom data was 
available, the median duration was 6 days (range: 1-47).   Drug was interrupted due to diarrhea 
in two patients and was discontinued in two patients.     One patient (8026) died one day after 
his diarrhea worsened from Grade 1 to Grade 3.  He developed concomitant hypovolemic renal 
failure despite treatment with hydration and red blood cell transfusion.  Atezolizumab was 
interrupted and he was treated with antibiotics.   On day 25, he died due to renal failure and 
respiratory failure.

Patient 1316 experienced Grade 3 colitis on Day 38 of the study.  A fecal culture was positive 
for Clostridium difficile and he received treatment with vancomycin.  Atezolizumab was 
withdrawn, however the event was ongoing at the time of data cutoff.

Patient 1265 experienced Grade 3 colitis on day 36.  She concurrently developed new large 
volume ascites and carcinomatosis.  She was treated with prednisone without drug 
interruption. She experienced respiratory failure and died on day 44, at which time the colitis 
was ongoing.
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Patient 1244 experienced Grade 3 diarrhea on day 177 in the context of possible citrobacter 
urinary tract infection.   She received rehydration and diarrhea resolved after 6 days.

PCD4989g

Table 58 below provides information on the incidence of diarrhea. Colitis was not reported.  All 
events were grade 1-2. The day of onset was not reported in 4 patients. The median day of the 
first event onset in the remaining 14 patients was day 114 (range; 1-513). Two events were 
unresolved.  Among the 12 patients in which the event had resolved and in whom data was 
available, the median duration was 2.5 days (range; 1-51). Seven patients experienced more 
than 1 event. Atezolizumab was interrupted in 1 patient (101224). In patient 101224, Grade 2 
hypotension and gr 2 dehydration may have been associated with diarrhea. Narratives were not 
provided for patients with diarrhea. 

There was 1 report of GI hypermotility and 1 report of gastroenteritis. Both were Grade 1 
events.

Table 58: Diarrhea/colitis Events in PCD4989g

PCD4989g
N = 94

Grade 1-4
All 20 (21%)
Diarrhea 18
GI Hypermotility 1
Gastroenteritis 1

Data Cutoff: 8-7-15

Surprisingly, stomatitis was reported in 3 pts and mucositis in 2 pts. All were Grade 1 events. 
None of these patients reported diarrhea.

Reviewer note:  In conclusion, the incidence of diarrhea was 19% in Cohort 2 of IMVigor 210. 
The median date of onset was Day 41. Patients with bladder cancer from Cohort 1 of IMVigor 
210 and the Phase 1 study are discussed in this section. In all patients with bladder cancer, the 
incidence was 103/523 (20%). The majority of these events were grade 1-2 and most were of 
short duration.  One patient had a sigmoidoscopy suggestive of immune-mediated colitis 
(friable, erythematous mucosa). One patient developed renal failure following the onset of 
diarrhea and died due to renal and respiratory failure. Atezolizumab was permanently 
discontinued in 2/523 pts and interrupted in 8/523 patients. Steroids were used in only 2 
patients. 

Reference ID: 3924918







Clinical and Statistical Reviews
Drs. Ning, Zhang, and Suzman
BLA 761034 for Atezolizumab for Second-Line Use in Advanced Urothelial Carcinoma

CDER Clinical Review Template 2015 for New NDA or BLA 99

one in a patient with renal cell carcinoma, one in a patient with breast cancer, three with an 
unspecified advanced solid tumor.  In two cases, GAD65 auto-antibodies were positive.  Two 
patients had low C-peptide.  Three patients presented with ketoacidosis.  Insulin was started in 
all cases and six of the seven patients resumed atezolizumab.

IMVigor 210 Cohort 2

Eleven patients reported the adverse events “hyperglycemia” or “worsening hyperglycemia” 
during the treatment period.   The median time of onset was 42 days (range: 20-179).  Six cases 
were reported as resolved with a median duration of 23 days (range: 6-168).Two patients 
experienced Grade 3-4 events.  Patient 1097 experienced Grade 4 hyperglycemia in the setting 
of high-dose steroids administered for cytokine release syndrome and sepsis.  Patient 1169 had 
a history of insulin-dependent diabetes mellitus and developed Grade 3 hyperglycemia on day 
88 following discontinuation of atezolizumab for disease progression on day 66. 

Table 62: Glycemic Events in Cohort 2

IMVigor Cohort 2
N = 310

Baseline On-Study
Grade 1-4 Grade 3-4 Grade 1-4 Grade 3-4

Hyperglycemia 166 0 293 24
Hypoglycemia 0 0 28 2

Data Cutoff: 5-5-15

IMVigor 210 Cohort 1

Eight patients reported the adverse events “diabetes mellitus,” “hyperglycemia,” or “worsening 
hyperglycemia.”  In seven patients, these were Grade 1-2 events.  One patient (1284) without a 
prior history of diabetes experienced a Grade 3 event on day 77 without an alternative etiology.   
He was treated with insulin, which was ongoing at the time of data cut-off.

PCD4989g

Three patients reported the adverse events hyperglycemia or worsening hyperglycemia during 
the treatment period.  All were grade 1 events. The adverse event Grade 2 hypoglycemia was 
reported in 1 patient. Table 65 below provides information on the changes in laboratory 
measurement of serum glucose.  All 3 patients with a Grade 3-4 elevation in glucose had a 
history of diabetes. 

Table 63: Glycemic Events in PCD4989g

PCD4989g
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hospital on day 34, however PRES remained unresolved at the time of the patient’s death due 
to disease progression on day 138.  

IMVigor Cohort 1

One patient (1283) developed Grade 3 herpetic meningoencephalitis on day 22.  He 
discontinued therapy on day 36 due to disease progression and died on day 48.  
Meningoencephalitis was ongoing at the time of death.  

PCD4989g

A Grade 3 altered state of consciousness was reported in patient 102026 and Grade 3 
encephalopathy was reported in patient 102209. Both patients experienced urinary infections 
at the time of these events and the events resolved concurrent with resolution of the infection. 

Two patients had a CVA, 1 additional patient had a Grade 1 intracranial hemorrhage (102165), 
and one had Grade 1 aphasia (101032). The grading of these events is unusual, however the 
Applicant reported that no additional information on these non-serious adverse events was 
available. 

Peripheral neuropathy, including hypoesthesia, neuralgia, diabetic neuropathy, and 
paresthesia, was reported in 13 patients. One patient with ongoing Grade 1 hypoesthesia did 
not have confounding factors for neuropathy.  

Table 64: Neurologic Events in PCD4989g and IMVigor Cohorts 1 and 2

PCD4989g
N = 94

IMVigor Cohort 1
N = 119

IMVigor Cohort 2
N = 310

Grade 1-4 Grade 3-4 Grade 1-4 Grade 3-4 Grade 1-4 Grade 3-4
Confusional state1 2 2 10 2 22 4
Herpetic 
meningoencephalitis

1 1

Transient ischemic 
attack

1

Brain mass2 1
Neuropathy3 13 2 6 17
Phantom pain 1
Aphasia 1
Cognitive disorder 1
Deafness 1
Paraplegia4 4 3
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patients received systemic steroids.  Five patients received steroid creams and one patient 
received an antifungal.

PCD4989g

All skin events were Grade 1-2. Examining the 14 patients with rash, the median day of onset of 
the first event was Day 122.5 (range: 8-463). Duration was available in 11 patients and the 
median duration of the first event was 64 days (range: 11-262). None of the events resulted in a 
change in dose. One patient received oral steroids (methylprednisolone 4 mg/d) and 5 received 
a steroid cream.  One patient was treated with an anti-fungal and another with an anti-viral 
(valcyclovir). 

Patient 101907 was on steroid and retinal creams for psoriasis on study entry. He developed a 
Grade 1 worsening of psoriasis (slight increase in the amount of skin involvement) after 3 cycles 
of atezolizumab and discontinued atezolizumab due to disease progression.

Table 65: Dermatitis Events in PCD4989g and IMVigor Cohorts 1 and 2

PCD4989g
N = 94

IMVigor Cohort 1 IMVigor Cohort 2

Grade 1-4 Grade 1-4 Grade 
1-4

Grade 
3-4

Rash1 14 7 44 1
Dermatitis Acneiform2 2 1
Eczema 2 0 1
Lichen Planus 1 0 1
Seborrheic Dermatitis 1 0
Photosensitivity reaction 0 0 1
Psoriasis 1 0 1
Pruritus/Generalized Pruritus 13 18 35
Erythema 1 0 1
Other3 0 1 4
1Including erythematous, maculo-papular, pustular, popular, and pruritic rash

2Including dermatitis psoriasiform

3Including skin toxicity, skin lesion, skin disorder

Data Cutoff: 8-7-15 (PCD4989g) and 5-5-15 (IMVigor 210)

Reviewer note:  In conclusion, the incidence of skin disorders (including pruritis) was 88/310 
(28.4%) in Cohort 2 of IMVigor 210. The median date of onset was Day 71. Patients with bladder 
cancer from Cohort 1 of IMVigor 210 and the Phase 1 study are discussed in this section. In all 
patients with bladder cancer, the incidence was 150/523 (28.7%). The majority of these events 
were grade 1-2 and most were of short duration.  One patient developed Grade 3 rash that led 
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Patient 1140 experienced Grade 3 elevated creatinine of day 51.  Ultrasound showed no 
evidence of obstruction, however, it did demonstrate increased renal arterial velocities without 
evidence of diastolic flow.  She died on day 215 due to disease progression; the event remained 
unresolved at that time.

Among the other 8 patients with a Grade 3 renal event, five had concurrent documented or 
suspected urinary tract infection.  One (1097) was additionally receiving concomitant 
vancomycin and ketorolac.  One patient (1060) experienced worsening of pre-existing 
hydronephrosis and creatinine elevation resolved with placement of an indwelling foley 
catheter.   Patient 1244 experienced Grade 3 elevated creatinine following loss of appetite and 
diarrhea; creatinine elevation resolved with receipt of intravenous fluids.  

IMVigor Cohort 1

Renal Failure/impairment and acute kidney injury was reported as 20 events in 16 patients.  
The median day of onset was day 51 (range: 4-182).  Twelve of the events were considered 
resolved with a median duration of 8 days (range: 3-112).  No patient was treated with steroids.  
Among the patients with Grade 3 or higher acute kidney injury, one patient (1269) had a 
concurrent UTI, two (1275, 1024) had urinary obstruction, and two (1244, 8026) developed 
renal injury secondary to Grade 3 diarrhea.  One patient (1264) developed Grade 3 renal failure 
on day 125 without clear etiology.  He had previously discontinued atezolizumab on day 113 
due to disease progression.  Renal failure remained ongoing at the time of death.

PCD4989g

Renal Failure/impairment and acute kidney injury were reported as 12 events in 7 patients. 
None were considered AESIs or imAEs and no patients received steroids. The median day of the 
first event was Day 41 (range: 15-158). Only 4 first events were considered resolved and the 
median duration was not calculated, but ranged from 3-135 days. 

Five patients of the 7 patients had an AE that resulted in a procedure. Among these 5 patients, 
patient 102026 had several additional reports of renal failure (not just the one that resulted in a 
procedure).  The Applicant was asked to provide more information concerning this patient’s 
renal failure and reported that the patient developed a confusional state and acute kidney 
injury in the setting of an indwelling Foley catheter and urinary tract infection.  Of the 
remaining 2 patients, patient 101715 had Grade 2 acute kidney injury associated with a urinary 
infection and dehydration.  However, this event was not considered resolved. The final patient, 
111108, had Grade 3 renal failure and a Grade 3 decrease in GFR. This patient had liver 
metastases at baseline and at the time of the Grade 3 renal failure was experiencing Grade 3 
elevations in bilirubin (conjugated) and a grade 1 elevation in ALT. The day prior to the report of 
Grade 3 renal failure, she had a normal creatinine associated with hyperkalemia and 
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hyponatremia in the face of Grade 2 diarrhea. She received high dose methylprednisolone.  She 
is said to have died due to disease progression and hepatorenal syndrome. 

The other Grade 3 event was a Grade 3 increase in creatinine. This patient, 102143, had a 
concomitant urinary tract obstruction. 

Table 66: Renal Events in PCD4989g and IMVigor 210 Cohorts 1 and 2

PCD4989g
N = 94

IMVigor Cohort 1
N = 119

IMVigor Cohort 2
N = 310

Grade 1-4 Grade 3-4 Grade 
1-4

Grade 
3-4

Grade 
1-4

Grade 
3-4

All 28 5 20 6 45 9
Creatinine Increased 22 1 15 3 22 1
GFR Decreased 1 1 0 0 0 0
All Renal 
Failure/Impairment

7 3 5 3 8

    Acute Kidney Injury 4 0 3 1 13 7
    Renal Failure 4 3 2 2 1 1
    Renal Impairment 1 0 0 0 1 0
Data Cutoff: 8-7-15 (PCD4989g) and 5-5-15 (IMVigor 210)

Table 67 below provides information on laboratory abnormalities at baseline and during the 
treatment period/30 day follow up. The one patient with a Grade 3 increase in laboratory 
creatinine, patient 121013, is described above.  However, the Grade 3 increase in the 
laboratory creatinine and the adverse event report of Grade 3 increased creatinine occurred at 
markedly different time points. This patient had intermittent Grade 2 laboratory creatinine 
elevations throughout the treatment period.  

Table 67: Creatinine Changes in PCD4989g

PCD4989g
N = 92

PCD4989g
N = 91

Baseline On Study
Grade 1-4 Grade 3-4 Grade 1-4 Grade 3-4

Creatinine 361 0 80 1
12 Grade 2 creatinine                                    Data Cutoff: 12-2-14

Reviewer note:  In conclusion, the incidence of renal abnormalities was 45/310 (14.5%) in 
Cohort 2 of IMVigor 210. The median date of onset was Day 64. Patients with bladder cancer 
from Cohort 1 of IMVigor 210 and the Phase 1 study are discussed in this section. In all patients 
with bladder cancer, the incidence was 93/523 (17.8%). The majority of these events were grade 
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relatively few female patients; however no adverse events appeared to be significantly 
disproportionate across male and female patients.

Table 69: Grade 1-4 Adverse Events in >15% of Patients by Age (Cohort 2)

< 65 years
N = 127

> 65 years
N = 183

Grade 1-4 Grade 3-4 Grade 1-4 Grade 3-4
All 122 (96%) 64 (50%) 174 (95%) 91 (50%)
Fatigue 64 (50%) 9 (7%) 96 (52%) 10 (5%)
Decreased Appetite 34 (27%) 2 (2%) 51 (28%) 2 (1%)
Nausea 30 (24%) 4 (3%) 45 (25%) 2 (1%)
Urinary Tract Infection 28 (22%) 13 (10%) 41 (22%) 15 (8%)
Pyrexia 26 (20%) 1 (0.8%) 39 (21%) 3 (2%)
Constipation 20 (16%) 0 44 (24%) 1 (0.5%)
Diarrhea 22 (17%) 0 36 (20%) 4 (2%)
Peripheral Edema 21 (17%) 1 (0.8%) 34 (19%) 2 (1%)
Abdominal Pain 25 (20%) 7 (6%) 30 (16%) 5 (3%)
Back Pain 21 (17%) 5 (4%) 27 (15%) 2 (1%)
Vomiting 21 (17%) 1 (0.8%) 31 (17%) 1 (0.5%)
Dyspnea 17 (13%) 5 (4%) 33 (18%) 6 (3%)
Data Cutoff: 5-5-2015

Table 70: Grade 1-4 Adverse Events in > 15% of Patients by Sex (Cohort 2)

Grade 1-4 Adverse Events in > 15% of Patients by Sex
Male

N = 241
> 65 years

N = 69
Grade 1-4 Grade 3-4 Grade 1-4 Grade 3-4

All
Fatigue 178 (74%) 18 (7%) 45 (65%) 4 (6%)
Decreased Appetite 73 (30%) 2 (0.8%) 24 (35%) 0
Nausea 68 (28%) 5 (2%) 25 (36%) 2 (3%)
Urinary Tract Infection 61 (25%) 23 (10%) 18 (26%) 6 (9%)
Pyrexia 69 (29%) 3 (1%) 10 (14%) 1 (1%)
Constipation 61 (25%) 0 10 (14%) 0
Diarrhea 58 (24%) 3 (1%) 14 (20%) 2 (3%)
Peripheral Edema 50 (21%) 4 (2%) 15 (22%) 0
Abdominal Pain 54 (22%) 9 (4%) 17 (25%) 4 (6%)
Back Pain 46 (19%) 3 (1%) 13 (19%) 5 (7%)
Vomiting 52 (22%) 3 (1%) 16 (23%) 0
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 Included data from the safety database regarding incidence
 Diabetes Mellitus

 Included data from the safety database regarding incidence.
 Removed  

 Other Immune-Related Adverse Reactions
 Included data from the safety database regarding incidence of 

symptomatic acute pancreatitis without an alternate etiology
 Infection

 Included a new Warning since  a high incidence of infection has not been 
well-documented in prior trials of bladder cancer, may be immune-
mediated, and is an unusual and potentially serious event of which treating 
physicians should be aware.  Although the incidence of infection is partially 
described in Section 6, a more detailed description in Section 5 is 
warranted. 

 Included a reference to cases of herpes  
mycobacterium  leading to retroperitoneal hemorrhage

 Infusion-Related Reactions
 Included a new section for consistency with other monoclonal antibody 

USPIs

d) Section 6:
• Additional data regarding the conduct of the trial and the extent of exposure 

based on the May 2015 database cut-off date are provided.
• Adverse reactions with incidence of 20% or greater are listed in decreasing order 

of frequency.
• Deaths associated with atezolizumab were updated to include a case of fatal 

pneumonitis.
• Adverse events, including serious adverse events, were updated to reflect 

pooled terms.
• A table was added to include Grade 3-4 laboratory abnormalities.

e) Section 8:
Revised the number of patients in “Geriatric Use” based on the number of patients 
enrolled in the key study supporting this BLA 

f) Section 12:
Added information about the effects of hepatic and renal impairment on the 
pharmacokinetics of atezolizumab, and specified that key baseline characteristics such 
as body weight, race, and performance status had no clinically significant effect on the 
systemic exposure of atezolizumab. (See Clinical Pharmacology Review for details)
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Not Applicable

11Risk Evaluation and Mitigation Strategies (REMS)

No REMS is indicated for the proposed indication. 

12Postmarketing Requirements and Commitments

The FDA review team for this BLA identified the following postmarketing clinical trials or studies 
for the recommended approval.  These requirements and commitments have been agreed by 
the Applicant.  

PMRs: 
 Conduct “GO29294: A Phase III, Open-label, Multicenter, Randomized Study to 

Investigate the Efficacy and Safety of Atezolizumab Compared with Chemotherapy in 
Patients with Locally Advanced or Metastatic Urothelial Bladder Cancer After Failure 
with Platinum-containing Chemotherapy” and provide a study report, datasets, and, if 
appropriate, revised labeling.
Final Protocol Submission Date: September 12, 2014
Study/Clinical Trial Completion Date: Q3 2017
Final Study Report Submission Date: Q4 2017

 Conduct a clinical trial to evaluate the effect of atezolizumab on thyroid function tests 
and clinical thyroid disease. Submit the completed report, datasets, and revised 
labeling.
Final protocol Submission Date: May 2016
Study/Clinical Trial Completion Date: August 2020
Final Report Submission Date: February 2021

 Develop and validate an assay with improved sensitivity for the detection of neutralizing 
antibodies against atezolizumab in the presence of atezolizumab levels that are 
expected to be present in samples at the time of patient sampling.
Final protocol Submission Date: N/A
Study/Clinical Trial Completion Date: N/A
Final Report Submission Date: Q2 2018

PMCs: 
 Submit the median duration of response for all patients, IC 2/3, and IC 0/1 patients, who 

responded to atezolizumab on IMvigor 210. Submit datasets and revised labeling 
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concerning the median duration of response.
Final protocol Submission Date: N/A
Study/Clinical Trial Completion Date: Q3 2016
Final Report Submission Date: Q4 2016

 Perform supplemental characterization of the MCB to provide additional assurance that 
the cell bank was  These data should include the evaluation  

 and analysis with respect to growth 
characteristics and product quality.
Final protocol Submission Date: N/A
Study/Clinical Trial Completion Date: N/A
Final Report Submission Date: Q2 2017

 Conduct an animal study that will measure the effect of PD-L1 inhibition on the 
magnitude of the primary (1st vaccination) and recall (2nd vaccination) antibody 
responses to antigen challenge (e.g. KLH). This study will evaluate the effect of PDL1 
inhibition on the primary immune response once steady state plasma levels have been 
achieved and will reassess the magnitude of the recall response after a suitable period 
in the presence or absence of continued dosing. The study should include, if possible, an 
evaluation of cytokine production by T cells at appropriate time-points.
Final protocol Submission Date: November 2016
Study/Clinical Trial Completion Date: July 2017
Final Report Submission Date: January 2018
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Is an attachment provided with the 
reason: 

Yes  No  (Request explanation 
from Applicant)
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