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1 Executive Summary 

 Product Introduction 1.1.

Avelumab is a fully human monoclonal antibody directed against programmed death-ligand 1 (PD-L1). PD-L1 is expressed on resting 
T cells, B cells, dendritic cells, and macrophages. Binding of PD-L1 to its receptor, PD-1, acts as part of a feedback loop, inhibiting the 
immune response. Tumor cells are able to express PD-L1, bind to PD-1, and to use this to inhibit the immune response. Avelumab is 
thought to bind to PD-L1 on tumor cells, preventing suppression of the immune response and allowing the immune system to attack 
the tumor cells.   
 
Compared to other monoclonal antibodies directed against PD-1/L-1, avelumab is unique in that the Fc portion of the molecule is 
intact. That is, avelumab is able to lyse target cells by antibody-dependent cell-mediated cytotoxicity and to fix complement. This 
may improve the activity of avelumab against tumor cells, but it is possible that the bindings of avelumab will result in lysis of 
immune effector cells that express PD-L1. Another unique aspect of avelumab is that its half-life is only 6.1 days. Studies of target 
occupancy in patients receiving 10 mg/kg of avelumab every 2 weeks found a mean target occupancy > 90% by flow cytometry on 
peripheral blood mononuclear cells throughout the dosing interval. However, exposure-response analyses suggest that increased 
avelumab exposure was associated with an increase in response when corrected for prognostic variables.

 
   

 
Avelumab received accelerated approval on March 23, 2017 for the treatment of metastatic Merkel cell carcinoma. The current 
application was submitted on December 27, 2016 with the proposed indication: treatment of patients with locally advanced or 
metastatic urothelial cancer with disease progression on or after platinum-based therapy. Atezolizumab, nivolumab, and 
durvalumab (all PD-1/L1 inhibitors) have received accelerated approval for a similar indication. 

 Conclusions on the Substantial Evidence of Effectiveness  1.2.

The Applicant conducted a Phase 1 dose escalation study followed by examination of the activity of avelumab in a variety of cancer 
types. This included a secondary expansion cohort (N = 44) and an efficacy expansion cohort (N = 205) in patients with urothelial 
cancer. The primary endpoint for these cohorts was the confirmed response rate as determined by Independent Endpoint Review 
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Committee. Patients received avelumab 10 mg/kg every 2 weeks. Among these 249 pts, 242 pts who had received prior platinum-
based therapy are included in the safety population. The study is ongoing and efficacy analyses of the confirmed response rate have 
been conducted on 2 groups of patients; those followed for at least 13 weeks (N = 226) and for at least 6 months (N = 161). Patients 
should have completed two tumor assessments by 13 weeks and it is the earliest time point (and the largest number of patients) at 
which a confirmed response can be determined. The 6 month time point was chosen because some responses occurred late in the 
treatment period. This allowed late response to be included in the confirmed response rate. The median time to response was 2.0 
months in both groups, but ranged from 1.3 to 11.0 months. The table below provides information on the response rates in these 2 
groups of patients. These response rates are consistent with those seen with other PD-1/PD-L1 inhibitors that have received 
accelerated approval for this indication. For example, the response rate of atezolizumab is 14.8%.  
 

Table 1: Primary Analysis by IRR 

 > 13 Weeks of Follow Up > 6 Months of Follow Up 
 N = 226 N = 161 
Confirmed Response Rate  
(95% CI) 

30 (13.3%) 
(9.1, 18.4) 

26 (16.1%) 
(10.8, 22.8) 

  Complete Response 9 9 
  Partial Response 21 17 
Median Duration of Response (weeks) 
(range) 

NR 
(6.1+, 75.4+) 

NR 
(6.1+, 75.4+) 

           Data Cutoff: 6-9-16 
 
The same indication statement is recommended for avelumab as for the other PD-1/PD-L1 inhibitors approved in this setting. 
However, few patients (N = 9) in the avelumab trial received only neoadjuvant or adjuvant platinum-based therapy prior to study 
entry. This may have had an effect on the response rate.  
 
Avelumab will not be approved with a complementary diagnostic. A complementary diagnostic was been approved with both 
atezolizumab and durvalumab while nivolumab was approved with a postmarketing commitment to develop a complementary 
diagnostic. Among the 226 pts with > 13 weeks of follow up, tumor samples were tested for PD-L1 staining with an initial research 
use only assay in 44 pts and with a good manufacturing use assay in 182 pts. Both assays used the same anti-PD-L1 antibody. In the 
initial 44 patients in the secondary expansion cohort, 5/13 (38%) pts with PD-L1 high and 1/24 (4%) pts with PD-L1 low/negative 
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tumor staining responded to avelumab. In the 182 pts in the efficacy expansion cohort, 10/68 (15%) pts with PD-L1 high, 12/87 
(14%) pts with PD-L1 low/negative, and 2/27 (7%) pts with unevaluable tumor staining responded to avelumab. Note that these 
response rates are based on FDA review of response. In both groups of patients, N = 44 and N = 182, PD-L1 high was defined as > 5% 
tumor cell staining. Although a statistical plan specifying a single cutoff for PD-L1 staining was not finalized, it seems, based on the 
pathologist’s case report forms, that the 5% cutoff was specified prior to the analysis of the efficacy cohort. The response rates in 
patients with high and low/negative PD-L1 tumor staining in the efficacy cohort were similar. Based on the lack of difference in the 
response rate by PD-L1 status in this cohort, the Applicant chose not to submit an application for a complementary diagnostic. Note 
that a substantial number of patients were unevaluable (34/226, 15%) in this assessment of response rate and PD-L1 status.  
 
The Applicant submitted a preliminary request for breakthrough designation in December 2015 based on the 44 patients with PD-L1 
high tumor staining in the secondary expansion cohort discussed above. The Applicant was asked to provide data on additional 
patients prior to breakthrough determination. This data was provided in June 2016. At that time, the Applicant asked whether this 
data would support a BLA and was asked to request a pre-BLA meeting.  
 
The safety profile of avelumab is similar to other PD-1/L1 inhibitors. However, the incidence of infusion-related reactions is higher 
than other PD-1/L1 inhibitors. Despite pre-medication with an anti-histamine and acetaminophen with each infusion, the incidence 
of infusion-related reactions in the urothelial cohort was 31%, 0.4% grade 3-4. In the safety database, the incidence of infusion-
related reactions was 25%, with 14% occurring after completion of the infusion. The most common (> 20%) all grade adverse events 
were fatigue, infusion-related reaction, musculoskeletal pain, nausea, decreased appetite, and urinary tract infection. The table 
below provides a summary of the safety profile of avelumab.  
 
Table 2: Safety Summary  

 Prior Platinum-based Therapy 
N = 242 (%) 

Deaths due to an Adverse event 14 (6) 
Permanent Treatment Discontinuation 30 (12) 
Serious Adverse Events 100 (41) 
Grade 3-4 Adverse Events 143 (59) 
Immune-related Adverse Events Requiring High-dose Steroids1 11 (5) 
1High-dose is defined as the equivalent of > 40 mg prednisone/d     Data Cutoff: 6-9-16 
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The incidence of these categories of events is higher or similar to those reported with atezolizumab and lower or similar to those 
reported with nivolumab. Again, the distinguishing feature is the incidence of, primarily grade 1-2, infusion-related reactions. In 
examining the relationship between exposure and safety, a weak relationship was found between the incidence of immune-related 
adverse events and increased exposure to avelumab. 
 
Two formulations of avelumab were used during the trial. The formulations were considered comparable by the chemistry, 
manufacturing and control reviewers and the examination of safety and efficacy based on formulation by the clinical pharmacology 
group showed no differences.  
 
In conclusion, the safety and efficacy of avelumab is similar to that of other products in this class that have been approved for the 
treatment of patients with locally advanced or metastatic urothelial cancer who have disease progression during or following 
platinum-containing chemotherapy or have disease progression within 12 months of neoadjuvant or adjuvant treatment with 
platinum-containing chemotherapy.  
 

• Accelerated approval of avelumab is recommended by all disciplines.  
 
The Applicant will be asked to conduct a confirmatory trial to determine the clinical benefit of avelumab. A randomized trial of 
avelumab compared to placebo in patients with urothelial cancer who have stable disease or better on conventional chemotherapy 
is ongoing. The primary endpoint is overall survival. 
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Patients with locally advanced or metastatic urothelial cancer have a poor prognosis despite the high response rate seen with standard 
platinum/gemcitabine chemotherapy. Second-line taxane-based chemotherapy has a low response rate and patients have a short overall 
survival. Further, conventional cytotoxic chemotherapy is associated with an unfavorable adverse event profile. Recently, PD-1/L1 inhibitors 
have received accelerated approval for the treatment of patients with urothelial cancer who have received prior platinum-based therapy. 
Response rates with these agents have been modest, but the duration of response has been substantial.  
 
Avelumab is a PD-L1 inhibitor that is seeking accelerated approved based on a single-arm study which assessed independently-determined 
confirmed response rate and safety in a group of patients with locally advanced or metastatic urothelial cancer who received prior platinum-
based therapy. The study is ongoing and efficacy analyses have been conducted on 2 groups of patients; those followed for at least 13 weeks (N 
= 226) and for at least 6 months (N = 161). The response rate in patients followed for at least 13 weeks was 13.3%. This increased to 16.1% in 
patients who had been followed for at least 6 months. The median duration of response was not reached in either group, but patients had 
ongoing response at 6.1 to 75.4 weeks.  
 
A complementary diagnostic will not be approved with avelumab. Based on the response rates in the patients with high and low PD-L1 tumor 
staining in a cohort of 182 patients, 15% and 14%, respectively, the Applicant or their partner chose not to submit an application for a 
complementary diagnostic.   
 
The safety profile of avelumab is similar to other PD-1/L1 inhibitors. However, the incidence of infusion-related reactions with avelumab is 
higher than with other agents. Despite pre-medication with acetaminophen and an anti-histamine, the incidence of infusion-related reactions 
in the urothelial cancer cohort was 31%, 0.4% grade 3-4. Deaths due to an adverse event occurred in 6% of patients while permanent 
treatment discontinuation occurred in 12%. Grade 3-4 adverse events occurred in 59% of patients and the most common (> 20%) all grade 
adverse events were fatigue, infusion-related reaction, musculoskeletal pain, nausea, decreased appetite, and urinary tract infection. Five 
percent (5%) of patients required high-dose steroids for treatment of an immune-mediated adverse event.  
 
In conclusion, the safety and efficacy of avelumab is similar to that of other products in this class that have been approved for the treatment of 
patients with locally advanced or metastatic urothelial cancer who have disease progression during or following platinum-containing 
chemotherapy or have disease progression within 12 months of neoadjuvant or adjuvant treatment with platinum-containing chemotherapy. 
Accelerated approval of avelumab is recommended. The Applicant will be asked to conduct a confirmatory trial to determine the clinical benefit 
of avelumab.  
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2 Therapeutic Context 

 Analysis of Condition 2.1.

Urothelial carcinoma is the most common malignancy in the urinary tract system and accounts 
for approximately 16,000 deaths yearly in the USA1,2. Although most urothelial carcinomas are 
non-muscle invasive at diagnosis and can be managed effectively with surgical resection and/or 
intravesical therapies, approximately 10-15% of patients may develop invasive, locally 
advanced, and metastatic urothelial carcinoma3. In addition, approximately 10% of patients 
have regionally advanced or metastatic disease at diagnosis1. 
 
Standard of care for patients with advanced disease is/has been platinum-containing therapy, 
such as gemcitabine and cisplatin (GC) or methotrexate, vinblastine, doxorubicin, and cisplatin 
(MVAC). However, almost all patients experience disease progression or intolerance to 
treatment during or after platinum-containing chemotherapy.  Atezolizumab, an anti-PD-L1 
antibody, was approved for the second-line treatment of bladder cancer on June 7, 2016 on the 
basis of increased response rate and duration of response compared to available therapy. 
Subsequently, nivolumab, an anti-PD-1 antibody, was approved for the same indication on 
February 2, 2017. However, as atezolizumab and nivolumab were approved under the 
Accelerated Approval pathway, they do not constitute available therapy with regards to the 
current application. There is no efficacious or standard second-line available therapy after 
disease progression (See Section 2.2). The reported median survival of patients after platinum 
containing therapy ranges from 5 to 10 months. Clearly, there is an unmet need for effective 
therapy to treat patients with this serious and life-threatening disease. 

 Analysis of Current Treatment Options 2.2.

In the USA, atezolizumab and nivolumab are the only FDA-approved second-line therapies for 
locally advanced or metastatic urothelial carcinoma, although both are currently approved 
under the Accelerated Approval pathway as described above. 
 
Outside the USA, vinflunine is approved as a second-line treatment in this setting. Table 3 
summarizes key efficacy and safety information about vinflunine and other second-line 
chemotherapies studied or used off-label after platinum-containing chemotherapy. As shown in 
Table 3, these chemotherapeutics are associated with a low response rate but considerable 
toxicities. Except for vinflunine, response durations remain unknown or unreported. Nab-
paclitaxel monotherapy was associated with a response rate of 28% and a longer survival time 
relatively to other agents. However, the results may not be reliable given the small sample size 
of a single-arm study. In addition, the heterogeneity of study patient populations is an issue 
among these studies, which may contribute to the varying response rates and survival times. 
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3 Regulatory Background

 U.S. Regulatory Actions and Marketing History 3.1.

BLA 761049 was approved for the use of avelumab in pts with Merkel cell carcinoma on March 
23, 2017. Given the short time interval between the prior approval for Merkel cell and the 
current review, a PSUR has not been generated.  

 Summary of Presubmission/Submission Regulatory Activity 3.2.

The Phase 1 study EMR100070-001, which was an open-label, dose-escalation study with 
expansion phase consisting of several disease-specific cohorts evaluating avelumab in locally 
advanced or metastatic solid tumors with no available curative options was initiated under IND 
115,747 in November 2012. Two of these expansion cohorts were in urothelial carcinoma (UC). 
 

 
On December 23, 2015 the Sponsor (EMD Serono) submitted a Preliminary Breakthrough 
Therapy Designation (BTD) Advice Request describing preliminary results from one of the UC 
cohorts of study EMR100070-001, the secondary expansion cohort (N=44 UC subjects). The BTD 
was to be primarily based on the ORR in the 12 subjects with positive PD-L1 expression. Based 
on a primary PDL1 expression level cutoff, defined as ≥ 5% positive tumor cells with staining of 
any intensity, in 35 evaluable patients, the Applicant reported an ORR of 50.0% [6/12; 95% CI 
(21.1, 78.9)] in the PD-L1-positive population. 
 
On January 27, 2016 the Sponsor had a BTD advice teleconference wherein the Agency 
requested that the Sponsor submit data from an additional 25 to 35 subjects with metastatic or 
locally advanced UC with positive PD-L1 expression. The Sponsor did not subsequently elect to 
submit a formal Breakthrough Therapy Designation Request. 
 
On June 9, 2016, the FDA was provided with an update on the secondary expansion cohort of 
44 subjects as well as data on the efficacy cohort of UC subjects according to a planned interim 
analysis (N=109 with 6 months of follow-up including 42 subjects with PD-L1+ tumors, and 
N=197 in the safety analysis set); the Sponsor was asked to submit a formal request for a pre-
BLA meeting. 
 
On November 17, 2016, a pre-BLA meeting was held between the Sponsor and the FDA to 
discuss format and content of a planned BLA submission for avelumab used in the treatment of 
patients with locally advanced or metastatic UC with disease progression on or during prior 
platinum-based chemotherapy. The Sponsor requested to cross-reference the following 
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sections of BLA 761049, for avelumab for the treatment of metastatic Merkel cell carcinoma, 
(originally submitted for review on July 2016): 
 

1. The CMC sections (Modules 2.3 and 3), and 
2. The nonclinical pharmacology and toxicology sections (Modules 2.4, 2.6, and Module 4), 

with the addition of UC-specific safety data within the exposure/safety analyses.  
 
FDA preliminarily agreed to this approach. It was decided that the Applicant would provide 
efficacy data with a cutoff of June 9, 2016 on all 249 UC patients within 30 days of submission 
of the BLA. Safety data was to be provided with the initial BLA and with a data cutoff of June 9, 
2016.  
 
The Applicant chose not to submit a pre-marketing application based on similar response rates 
in patients with high and low/negative PD-L1 tumor staining in the efficacy expansion cohort 
(patients enrolled after the initial 44 patients).  
 
On December 27, 2016, BLA 761078 for avelumab in urothelial carcinoma was submitted. 
Updated efficacy data with a data cutoff date of June 9, 2016 was submitted on January 23, 
2017. The Safety Update was submitted on March 24, 2017 with a data cutoff of September 30, 
2016 and contained additional safety information only on patients with urothelial carcinoma.  
 
On March 23, 2017, the FDA issued an Accelerated Approval letter for BLA761049, for new 
molecular entity avelumab for the treatment of adults and pediatric patients 12 years and older 
with metastatic Merkel cell carcinoma. 

4 Significant Issues from Other Review Disciplines Pertinent to Clinical 
Conclusions on Efficacy and Safety 

 Office of Scientific Investigations (OSI) 4.1.

The data from Study EMR100070-001 were submitted to the Agency in support of BLA 761078. 
Three clinical sites, Dr. Hendrik-Tobias Arkenau (Site 805), Dr. Manish Patel (Site 141), and Dr. 
Julio Peguero (Site 171), were selected for audit. The study sponsor, EMD Serono, Inc., 
inspection was cancelled due to FDA field investigator resource constraints. 
 
The primary efficacy endpoint, best overall response (BOR) per RECIST 1.1 as determined by an 
Independent Endpoint Review Committee (IERC), was corroborated with the source records 
generated at the inspected clinical sites. There were no significant inspectional findings for 
clinical investigators Dr. Hendrik-Tobias Arkenau, Dr. Manish Patel, and Dr. Julio Peguero. 
The data from Study EMR100070-001 submitted to the Agency in support of BLA 761078, 
appear reliable based on available information. 
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Please see the Office of Scientific Investigations’ Clinical Inspection Summary for full details. 

 Product Quality  4.2.

No significant issues were identified regarding the CMC part of the application. 

 Clinical Microbiology 4.3.

Not applicable. 

 Devices and Companion Diagnostic Issues 4.4.

No companion or complementary diagnostic assays or devices were submitted to CDRH for 
review in conjunction with this BLA submission to CDER. See section 7.2.2 for a complete 
discussion on exploratory use of PD-L1 staining in this application, including the use of both 
the Dako 73-10 PD-L1 IHC Research Use Only kit initially used to assess PD-L1 staining as well 
as the Dako 73-10 PD-L1 IHC Good Manufacturing Practice kit used for re-testing specimens.  

Table 16 presents the efficacy results in various PD-L1 subgroups; ultimately the Applicant 
decided not to submit a device application based on these data.  
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5 Nonclinical Pharmacology/Toxicology 

 Executive Summary  5.1.

Avelumab is an IgG1 monoclonal antibody directed against programed death ligand 1 (PD-L1). 
Interactions between programmed death receptor-1 (PD-1), expressed primarily on activated T 
cells, and its ligands, PD-L1 and PD-L2, result in inhibition of T cell activity. PD-L1 is upregulated 
on the surface of many tumor cells and is postulated to be a means of evasion from the 
immune response. Blocking the interaction between PD-L1 and its receptors, PD-1 and B7.1, 
can release the inhibitory effects of this pathway on the immune response, including the 
restoration of anti-tumor immune responses. In vitro studies have confirmed the ability of 
avelumab to inhibit the interaction between PD-L1 and PD-1. Additionally, unlike other similar 
IgG1 monoclonal antibodies directed against PD-L1, avelumab was engineered with an intact Fc 
region. This enables avelumab to mediate antibody-dependent cell-mediated cytotoxicity 
(ADCC).  
 
For full details of the non-clinical pharmacology and toxicology studies done in support of 
avelumab, please refer to the relevant potions of the review of BLA 761049. 

 Referenced NDAs, BLAs, DMFs 5.2.

BLA 761049; avelumab 10 mg/kg given as an intravenous infusion every 2 weeks (Q2W) for the 
treatment of patients with metastatic Merkel cell carcinoma, was cross-referenced in this BLA. 

 Pharmacology 5.3.

Not applicable for this BLA. 

 ADME/PK  5.4.

Not applicable for this BLA. 

 Toxicology  5.5.

Not applicable for this BLA. 
 
Wei Chen, PhD    Todd Palmby, PhD 
Primary Reviewer    Team Leader 
 

6 Clinical Pharmacology
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 Executive Summary  6.1.

Clinical Pharmacology section of BLA 761078 is supported by population pharmacokinetics 
(popPK) analysis, exposure-response (E-R) analysis, immunogenicity assessment, and 
assessment of the QT/QTc prolongation potential. The content regarding popPK analysis, 
immunogenicity, and assessment of the QT/QTc prolongation potential cross-referenced 
corresponding evaluations under BLA 761049.  

E-R analysis was conducted with efficacy data from patients with locally advanced or metastatic 
UC in EMR100070-001 (Study 001) at 10 mg/kg Q2W dose level. Positive E-R relationships were 
observed between avelumab steady state exposure metrics and best objective response (BOR), 
progression-free survival (PFS), and overall survival (OS). Given the short elimination half-life of 
avelumab relative to the proposed dosing interval, the low trough concentration at steady 
state, and the observed exposure-efficacy relationship, it is possible that a higher dose or more 
frequent dosing of avelumab may be more efficacious. E-R analysis with safety data from 1712 
subjects from Studies 001, 002, and 003 at doses of 1 mg/kg to 20 mg/kg Q2W suggested no 
substantial E-R relationships between avelumab exposure metrics and safety endpoints.  

The proposed dosing regimen is acceptable for the accelerated approval from a Clinical 
Pharmacology perspective. However, a Post-Marketing Commitment is recommended to obtain 
efficacy and safety data and to evaluate avelumab E-R relationships with a wider exposure 
range in patients with non-small-cell lung cancer (NSCLC) (Study EMR100070-005). Depending 
on results of the PMC analyses, a clinical trial may be necessary to optimize the dose for 
efficacy in patients with UC. 

 Recommendations 6.1.1.

The Office of Clinical Pharmacology recommends the approval of BLA 761049 from a Clinical 
Pharmacology perspective. The key review issues with specific recommendations/comments 
are summarized below: 

Review Issue Sufficiently 
Supported? 

Recommendations and Comments 

Dose Selection ☐ Yes ☒ No The proposed dose of 10 mg/kg administered as an IV 
infusion over 60 minutes every 2 weeks is acceptable for 
the accelerated approval based on clinical efficacy and 
safety demonstrated in two UC expansion cohorts in Study 
001. However, this dose may not be optimal considering the 
short half-life relative to the dosing interval, low steady 
state exposure, positive E-R relationship for efficacy, a lack 
of substantial E-R relationship for safety, as well as the fact 
that MTD was not reached at the 20 mg/kg dose level in the 
dose escalation phase of Study 001. Therefore, a PMC is 
recommended to obtain efficacy and safety data and to 
conduct E-R analysis in patients with higher avelumab 
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exposure (Study EMR100070-005). See Section 6.1.2 for 
more information. 

Dosing in patient 
subgroups 
(intrinsic and 
extrinsic factors) 

☒ Yes ☐ No Dose modifications are not recommended based on 
intrinsic and extrinsic factors. Refer to Section 6 of the 
Multidisciplinary Review of BLA 761049. 

Bridge between 
the to-be-
marketed and 
clinical trial 
formulations 

☒ Yes ☐ No Two formulations, including the to-be-marketed 
formulation, were used in the 3 clinical trials. PopPK 
analysis suggests that the formulation process does not 
have a significant effect on avelumab exposure in the 
studied population. Refer to Section 6 of the 
Multidisciplinary Review of BLA 761049. 

Labeling ☒ Yes ☐ No Acceptable.  

 Post-Marketing Requirement (PMR) and Commitment (PMC) 6.1.2.

The proposed dose of avelumab (10 mg/kg IV Q2W) may not be optimized for efficacy and a 
higher dose or more frequent dosing may lead to improved efficacy.  

 Study EMR100070-005 (Study 005), a Phase 3 study in the first-
line non-small cell lung cancer (NSCLC)  

 
 
 

 

 
 

Therefore, a PMC is recommended to obtain efficacy and safety data from Study 005 and to 
conduct exposure-response analyses for efficacy and safety based on data from Study 005. 
Depending on results of these analyses, a clinical trial may be necessary to evaluate a higher 
dose or more frequent dosing in patients with UC.   

 Summary of Clinical Pharmacology Assessment  6.2.

 Pharmacology and Clinical Pharmacokinetics 6.2.1.

Pharmacology and Clinical Pharmacokinetics characteristics of avelumab are summarized in 
Section 6.2.1 of the Multidisciplinary Review of BLA 761049. In brief, popPK analysis suggests a 
geometric mean (%CV) volume of distribution at steady state (VSS), total clearance (CL), and 
elimination half-life (t1/2) of 4.72 L (44.5%), 0.0267 L/h (29.9%), and 6.1 days (91.5%), 
respectively, in patients taking the 10 mg/kg Q2W dose.  
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 General Dosing and Therapeutic Individualization 6.2.2.

General Dosing 

The applicant proposes a dosing regimen of 10 mg/kg administered as an IV infusion over 60 
minutes once every two weeks. The two UC expansion cohorts in Study 001 evaluated the 
efficacy and safety of avelumab at this dosing regimen in 242 patients with locally advanced or 
metastatic UC with disease progression during or after platinum-based therapy. The proposed 
dose is acceptable from a clinical pharmacology perspective. 

Therapeutic Individualization 

Therapeutic individualization is not recommended based on intrinsic and extrinsic factors (refer 
to Section 6 of the Multidisciplinary Review of BLA 761049). 

Outstanding Issues 

The proposed dosing regimen may not be optimal. A PMC was issued to evaluate the efficacy, 
safety, and E-R relationships of BAVENCIO at a higher exposure in patients with NSCLC. 
Depending on results of the PMC analyses, a clinical trial may be necessary to evaluate the 
efficacy and safety at higher dose or more frequent dosing in patients with UC.  

 Comprehensive Clinical Pharmacology Review 6.3.

 General Pharmacology and Pharmacokinetic Characteristics 6.3.1.

General Pharmacology and Clinical Pharmacokinetics Characteristics of avelumab are 
summarized in Section 6.3.1 of the Multidisciplinary Review of BLA 761049. BLA 761078 does 
not include new pharmacology or PK data as compared to BLA 761049. 

 Clinical Pharmacology Questions 6.3.2.

Is the proposed dosing regimen appropriate for the general patient population for which the 
indication is being sought? 

Yes, the proposed dosing regimen is acceptable for the general patient population for which the 
indication is being sought. However, the proposed dosing regimen may not be optimal 
considering the short half-life relative to the dosing interval, low steady state exposure, a 
positive E-R relationship for efficacy, a lack of a substantial E-R relationship for safety, as well as 
the fact that the MTD was not reached at the 20 mg/kg dose level in the dose escalation phase 
of Study 001.  

Dose Selection 

The proposed avelumab dosing regimen was used in the two UC expansion cohorts in Study 
001. This dose was selected based on safety and tolerability outcome in the dose escalation 
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phase of Study 001 where MTD was not reached at the 20 mg/kg Q2W dose level. In addition, 
ex vivo PD-L1 target occupancy (TO) was measured in peripheral blood mononuclear cells 
(PBMCs) by flow cytometry on serum samples from subjects who participated in the dose 
escalation phase of Study 001. TO in PBMC appears to be saturated at dose levels above 3 
mg/kg and a mean TO of greater than 90% was reached at the 10 mg/kg Q2W dose level 
throughout the dosing interval. Even though the selection of the 10 mg/kg Q2W dose for use in 
Study 001 expansion cohorts appears reasonable, it is unknown whether 20 mg/kg Q2W dose 
will have improved efficacy in the proposed patient population. 

Exposure-Efficacy Analysis 

Clinical efficacy data was obtained from the two UC expansion cohorts in Study 001 in 242 
patients with UC whose disease progressed on or after platinum-based therapy. By Data Cut-off 
date of June 9, 2016, the ORR was 13.3% (95% CI: 9.1% – 18.4%) in patients with at least 13-
week follow-up and 16.1% (95% CI: 10.8% – 22.8%) in patients with at least 6 month follow-up.   
 
Applicant’s E-R analysis for efficacy was conducted with data from 153 patients with UC and 
with at least 6 month follow-up as of March 19, 2016. E-R relationships were observed between 
BOR and avelumab exposure metrics including predicted AUCss, predicted Ctrough,first, and 
predicted Ctrough,ss using univariate analysis (Table 4, Figure 1). According to multivariate 
analysis, avelumab exposure was positively associated with response when adjusting for a 
number of prognostic covariates (Table 5). The linear assumption between exposure and logit 
appears appropriate within the current exposure range.  
 
Table 4. Univariate Logistic Regression on Exposure Metrics 

Exposure metric single dose Ctrough  
(Ctrough,first, μg/mL) 

steady-state Ctrough  
(Ctrough,ss, μg/mL) 

steady- state AUC  
(AUCss, g·h/L) 

P value 0.0003 0.0012 0.0001 
Odds ratio (95% CI)  1.094 (1.0437– 1.1523) 1.0473 (1.0194– 1.0786) 1.1433 (1.0709 - 1.2304) 
AIC 131.9 135.2 129.3 
ROCAUC 0.904 0.893 0.917 
[Source: Adapted from BLA 761078/SDN 1, M&S Exposure-Efficacy Analysis Report, Table 8] 
 
Figure 1. Observed Objective Response Rate and Predicted Probability of Being a Responder 
versus AUC at Steady State (AUCss) 
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[Source: BLA 761078/SDN 1, M&S Exposure-Efficacy Analysis Report, Figure 5] 
 
Table 5. Parameter Estimates for Final Model of Multivariable Analysis of BOR 

Variable Coefficient Odds ratio 95% CI for Odds ratio 
(Intercept) -6.4890 0.0015 (0.0000 – 0.3446) 
AUCss (g·h/L) * 0.1833 1.2010 (1.0890 – 1.3420) 
TS_BL (mm) -0.0139 0.9862 (0.9657 – 1.0030) 
PD-L1 ≥ 1% * 1.8850 6.5830 (1.9960 – 25.3600) 
RACE = non white * -3.4570 0.0315 (0.0010 – 0.4057) 
BLWEIGHT (kg) -0.0321 0.9684 (0.9327 – 1.0020) 
HGB (g/L) * 0.0462 1.0470 (1.0060 – 1.0960) 
ALT (IU/L) * -0.0691 0.9332 (0.8608 – 0.9952) 
VMET = present -1.0560 0.3478 (0.0809 – 1.4320) 
PARTRACT = upper -1.5150 0.2199 (0.0270 – 1.1550) 
NACT > 1 -1.0890 0.3367 (0.0927 – 1.1420) 
* Covariates with * indicate that 95% CI of the associated Odds ratio excludes 1. 
TS_BL: tumor burden at baseline (mm); BLWEIGHT: body weight at baseline; NACT: number of prior anti-cancer 
drug therapies; VMET: visceral metastasis status; PARTRACT: tumor sub-site, upper or lower 
[Source: BLA 761078/SDN 1, M&S Exposure-Efficacy Analysis Report, Table 10] 
 
Survival analysis for PFS and OS indicated, for all examined exposure metrics, that a higher 
exposure was associated with a lower hazard in univariate models as well as when adjusting for 
potential prognostic factors in the multivariable Cox regression models (Appendix 13.4.2). 
In addition, an E-R analysis was conducted by the FDA reviewer in 226 patients with ≥13 weeks 
of follow-up or in 161 patients with ≥6 months of follow-up as of Data Cut-off date June 9, 2016 
(Appendix 13.4.3). Positive E-R relationships were also observed in these populations where 
higher avelumab exposure metrics are generally associated with better efficacy in terms of 
BOR, PFS, and OS.  

Exposure-Safety Analysis 
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E-R analysis for safety was performed on the pooled data from Studies 001, 002, and 003 in a 
total of 1712 subjects. The adverse event (AE) categories analyzed in the E-R safety analysis 
included immune-related (irAE), infusion-related reactions (IRR), and treatment-emergent AE 
(TEAE). Avelumab exposure metrics were generally weak predictors of AEs. For example, 
univariate logistic regression analysis suggested a 3.4% increase in the odds of irAE (grade ≥1) 
for every unit increase (1 mg/mL·h) in AUCss (Figure 2), however, the model’s ability to 
discriminate between subjects having at least one irAE versus having no irAE was assessed as 
poor by the receiver operating characteristic (ROC). Avelumab exposure was not associated 
with an increased incidence of IRR or TEAEs of any grade. For multivariate models, only the 
incidence of irAEs was associated with increasing avelumab exposures, and relatively weakly. 
Figure 2. Relationship between Probability of irAE (grade ≥1) and AUCss 

 
[Source: BLA 761078/SDN 1, M&S Exposure-Safety Analysis Report, Figure 51] 

Conclusion  

From the clinical pharmacology standpoint, the proposed dosing regimen is acceptable for the 
general patient population for which the indication is being sought. However, the proposed 
dosing regimen may not be optimal.  

Avelumab has a short elimination half-life (6.1 days) relative to the once every 2 weeks dosing 
interval, resulting in low accumulation ratio (1.25) and low steady state exposure (the average 
observed trough concentration at steady state is 25.9 ug/mL in the exposure-efficacy analysis 
dataset). In contrast, atezolizumab, the other FDA approved anti-PD-L1 mAb for treating 
patients with UC, shows an accumulation ratio of above 2 on Cmin and a steady state trough 
concentration approximately 125 ug/mL at the therapeutic dose level.1 E-R analyses for efficacy 
suggest positive relationships between avelumab exposure and efficacy endpoints after 
                                                      
1 Clinical Pharmacology and Biopharmaceutics Reviews of BLA 761034, Table 3 and Table 5: 
https://www.accessdata.fda.gov/drugsatfda docs/nda/2016/761034Orig1s000ClinPharmR.pdf 
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 Review Strategy 7.1.1.

 Data Sources  

The clinical review included the following: 
1. Review of the current literature on urothelial carcinoma epidemiology, and treatment, 

including other immune-mediated therapies 
2. Review of Applicant submitted Trial EMR 100070-001 including CSR, protocols, protocol 

amendments and selected datasets 
3. Review and assessment of Applicant analysis of avelumab efficacy and safety, for 

evaluation of Applicant’s claims 
4. Review of datasets and SAS programming algorithm submitted by the Sponsor 
5. Use of the datasets to determine the baseline patient characteristics, response rate, and 

adverse event profile 
6. Review of patient narratives of serious adverse events, deaths, and immune-mediated 

AEs 
7. Review of meeting minutes conducted during drug development 
8. Assessment of the Module 2 summaries including the Summary of Clinical Safety 
9. Evaluation of reviews conducted by other FDA disciplines  
10. Review of consultation reports from the Office of Scientific Investigations 
11. Requests for additional information from the Applicant and review of Applicant 

responses 
12. Formulation of the benefit-risk analysis and recommendations 
13. Review and evaluation of proposed labeling 

Data and Analysis Quality 

Data quality and integrity for this study were acceptable. Case report forms (CRFs) for patients 
who died were reviewed and compared to the datasets and the patient narratives. Information 
was found to be consistent.  

 Review of Relevant Individual Trials Used to Support Efficacy 7.2.

 EMR10070-001 7.2.1.

Trial Design and Endpoints  

This sBLA contains data from study EMR 100070-001, entitled “A Phase I, open-label, multiple-
ascending dose trial to investigate the safety, tolerability, pharmacokinetics, biological and 
clinical activity of avelumab (MSB0010718C) in subjects with metastatic or locally advanced 
solid tumors and expansion to selected indications”. 
 
EMR 100070-001 included a dose escalation phase followed by expansion cohorts in patients 
with a variety of solid tumors. Patients with metastatic or unresectable urothelial cancer were 
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included in a secondary expansion cohort (N = 44) and an efficacy expansion cohort (N = 205). 
The data cutoff for this submission was March 19, 2016. As agreed upon between the FDA and 
the Applicant, an efficacy update was submitted within 30 days of the initial submission with a 
data cutoff of June 9, 2016. The 90-day safety update was submitted on March 24, 2017 with a 
data cutoff of September 30, 2017. 
 
Eligibility Criteria:  

1. Locally advanced or metastatic transitional cell carcinoma of the urothelium 
2. Prior Therapy 

a. Amendment 7: Progressive disease on first line platinum-based chemotherapy; 
Patients may have received any number of prior regimens 

b. Amendment 8:  
i. Ineligible for cisplatin-based chemotherapy due to impaired renal 

function, hearing loss, or > grade 2 peripheral neuropathy 
ii. Progressed after treatment with at least 1 platinum-containing regimen 

for locally advanced or metastatic UC or disease recurrence 
iii. Patients may have received any number of prior regimens. 

3. Measurable disease 
4. Available tumor sample 
5. ECOG performance status 0 or 1  
6. Laboratories 

a. WBC > 3 x 109/L, ANC > 1.5 x 109/L, Lymphocytes > 0.5 x 109/L , Platelets > 100 x 
109/L, Hemoglobin > 9 g/dL 

b. Bilirubin < 1.5xULN, AST/ALT < 2.5xULN, Creatinine clearance > 30 mL/min 
7. Effective contraception from 30 days prior to the first dose until 60 days after the last 

dose of study drug; A negative pregnancy test was required for women of childbearing 
potential 

8. Inhaled or topical steroids were permitted. Patients with adrenal insufficiency on 
physiologic replacement doses of steroids could enter the study.  

9. Patients with autoimmune disease, other than Type 1 diabetes, vitiligo, psoriasis, or 
thyroid disease, were excluded from study entry. Patients on immunosuppressive 
regimens or with immunodeficiency were excluded from study entry.  

10. Patients with a cerebrovascular accident or myocardial infarction < 6 months prior to 
study entry were excluded. Patients with unstable angina, NYHA Class II-IV heart failure, 
or serious cardiac arrhythmias were excluded.  

 
Treatment: 
Avelumab 10 mg/kg IV over 1 hour every two weeks until progression or unacceptable toxicity  

• Amendment 7: Pre-medication with an anti-histamine and acetaminophen was required 
 
Dose Modification criteria were provided for immune-related adverse events and are consistent 
with the current package insert.  
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Study Monitoring:  
• Routine Laboratories:  

o CBC, INR, PTT, electrolytes (including Mg, P, Ca), and liver function tests at 
baseline, every 2 weeks, then 28 days and 10 weeks after the last dose 

o Additional electrolytes (including Mg, P, Ca) and liver function tests at Weeks 2, 
4, and 6 in patients with liver metastases 

o Amylase, lipase, creatine kinase, GGT, cholesterol, triglycerides, CRP, LDH, uric 
acid, and albumin/total protein at baseline, Weeks 7 and 13, every 6 weeks, then 
28 days and 10 weeks after the last dose 

o Urinalysis at baseline and end of study; urine protein every 2 weeks 
• Additional Laboratories: 

o Hepatitis B and C and HIV testing at baseline 
o Beta-HCG at baseline then every 4 weeks 
o TSH and free T4 at baseline, Week 13, Week 25, and 28 days and 10 weeks after 

the last dose 
o Anti-drug antibodies at baseline, every 2 weeks until Week 13, then every 6 

weeks until Week 25, then at 28 days after the last dose. 
• EKG: Baseline, every 2 weeks until Week 13, then every 6 weeks; EKGs were done prior 

to infusion and 2 hours after infusion 
• Adverse Events:  

o Baseline, with each dose, and 28 days after the last dose of study drug 
o Adverse events were not collected during visits (visits only for patients with liver 

metastases) at Weeks 2, 4, or 6.  
o AEs thought to be related to study drug were collected at 10 weeks after the last 

dose 
o SAEs thought to be related to study drug were collected during the every 3 

month survival follow up  
 
Tumor imaging was obtained at baseline, every 6 weeks for 12 months, then every 12 weeks. A 
head CT was only obtained at baseline if clinically indicated. A bone scan was obtained at 
baseline. Patients with bone metastases were to have follow up scans. 
 
Radiology Charter 

provided the radiology review. The radiology charter is atypical of those 
used in other central radiology reviews. A single radiologist selected target and non-target 
lesions, provided tumor measurements/assessments, and determined response. In selecting 
the target lesions, the radiologist is not provided with information concerning prior sites of 
surgery or radiotherapy. Two oncologists then reviewed the radiologist’s findings and 
information from the patient’s CRF and determined the response. Information from the CRFs 
was not limited to prior sites of surgery or radiotherapy, but also included the date of clinical 
progression.  
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Several aspects of the criteria used to determine response were also atypical. The charter 
stated that clinical data that is trending in the opposite direction of the radiological data could 
be used to change the response, but that subjective clinical assessments could not be used to 
change the response. The example provided was an enlarged node that had been biopsied and 
found to be benign. As in other radiology charters, new lesions must be unequivocal. Patients 
with regions that are not imaged at baseline and found, when scanned, to contain disease will 
be considered to have PD. However, the charter also stated that if a convincing argument can 
be made that the new lesions were “most likely present,” the patient will not be considered to 
have PD. The charter also provided criteria for lesions that become “entirely necrotic.” These 
patients could be considered to have a complete response while the mass (presumably 
necrotic) was present.  

Statistical Analysis Plan 

The primary endpoint in the efficacy expansion cohort was the confirmed best overall response 
(BOR) by RECIST 1.1 as assessed by Independent Endpoint Review Committee (IERC), defined as 
the best response obtained among all tumor assessment visits after the start of study 
treatment until documented disease progression, taking into account the requirement for 
confirmation. For subjects enrolled in the secondary expansion cohort, this was a secondary 
endpoint. The confirmed objective response rate (ORR) is the proportion of subjects with a 
confirmed BOR of CR or PR. 
 
Per the Applicant, the planned primary analysis populations included subjects with PD-L1+ 
tumors, followed by all treated subjects (all-comers). Subjects from both cohorts were pooled 
since, according to the Applicant, they were considered sufficiently homogenous in terms of the 
study population and their efficacy outcomes, regardless of PD-L1 expression. 
 
Reviewer’s Comment: The primary analysis presented is a pooled analysis of confirmed ORR 
by RECIST 1.1 as assessed by IERC in both cohorts. 
 
Secondary endpoints also included the following assessed by IERC: 

• Duration of Response (DOR): DOR was measured from the time measurement criteria 
were first met for CR or PR until the first date of PD was objectively documented or 
death within 84 days following the last tumor assessment. Subjects who had a response 
and had neither documented PD nor death within 84 days after the last tumor 
assessment, were censored at the date of last evaluable tumor assessment.  

• Progression-free Survival (PFS) was defined as the time from the first administration of 
study treatment until the date of first documentation of PD or death from any cause 
(whichever occurred first), when death occurred within 84 days of last tumor 
assessment or first administration of study treatment (whichever was later) 

• Overall Survival (OS) was defined as the time from first dose to death due to any cause. 
OS was censored at the date of last contact for subjects still alive at time of data analysis 
or those lost to follow-up. 
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Investigator-assessed BOR/irBOR, DOR, PFS/irPFS, and time to response by either modified irRC 
or RECIST 1.1 were all secondary endpoints. 
 
Reviewer’s Comment: Note that time-to-event endpoints are not interpretable in single-arm 
studies. 
 
Calculations of the sample size assumed an ORR of 27% in subjects with PD-L1 high tumors. This 
sample size of 50-60 patients was expected to provide at least 90% power to reject the null 
hypothesis of ORR≤10% at a one-sided 0.025 significance level. .  
 
The Applicant planned an interim analysis after the 109th treated subject from the efficacy 
expansion cohort reached 6 months of follow-up, and these results were included in the initial 
submission for 153 subjects with at least 6 months of follow-up data based on a March 19, 2016 
data cutoff date. At the pre-BLA meeting in October 2016, it was agreed that the Applicant 
would submit an efficacy update with data from all 249 subjects based on a later cutoff date of 
June 9, 2016. 
 
 
For the primary endpoint of confirmed BOR according to RECIST 1.1 as adjudicated by IERC, the 
number and proportion of BOR were tabulated and confirmed ORR was calculated. The null 
hypothesis of an ORR≤10% was tested using an exact binomial test in the PD-L1-positive full 
analysis set (FAS) and the total FAS at a level of 0.025 one-sided. The Applicant stated that 
results of the analyses would be considered positive if the lower limit of the 95% CI of the 
confirmed BOR constructed using the Clopper-Pearson method exceeded 10%.   
 
Reviewer Comment: In a single arm trial, FDA does not use inferential procedures to evaluate 
trial results. Instead the efficacy evaluation is based on the magnitude of response rate and 
adequate duration of response. 
 
The study report presented the confirmed ORR with corresponding two-sided 95% Clopper-
Pearson confidence intervals. For the secondary time to event endpoints, including duration of 
response, PFS, and OS, Kaplan-Meier estimates and corresponding confidence intervals were 
presented. All the secondary endpoint analyses and hypotheses testing were considered 
exploratory.  
 
Safety Monitoring Committee 
The Applicant, , and external experts were members of the Safety 
Monitoring Committee. The committee met once to determine dose-limiting toxicity and met 
again after a given number of patients had been enrolled and treated for 4 weeks on the 
expansion cohorts.  

Protocol Amendments 
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carcinoma cohort from 100 to 200 
• Updated interim analyses 
• Specified a null hypothesis for the urothelial carcinoma 

efficacy expansion cohort 
 

 Study Results  7.2.2.

Compliance with Good Clinical Practices 

The Applicant stated the following: “All avelumab clinical studies were conducted according to 
the respective protocols, the World Medical Association Declaration of Helsinki, Good Clinical 
Practice guidelines, and in accordance with the International Conference on Harmonization E6, 
as well as local regulatory requirements.” (Module 2.5, Clinical Overview).  
 
DOP1 consulted the OSI on January 18, 2017 to perform an audit of select clinical sites. Sites 
were selected based on the high number of patients enrolled and the low overall reporting of 
safety data such as adverse events and serious adverse events. Two domestic sites were chosen 
for inspection: Sites 141 and 171. One international site was chosen: Site 805 in Great Britain. 
Additionally, EMD Serono, Inc. was selected for inspection.  
 
Three clinical sites, Dr. Hendrik-Tobias Arkenau (Site 805), Dr. Manish Patel (Site 141), and Dr. 
Julio Peguero (Site 171), were selected for audit. The study sponsor, EMD Serono, Inc., 
inspection was cancelled due to FDA field investigator resource constraints. The inspections 
conducted by OSI identified the following items: 
 

1. Dr. Hendrik-Tobias Arkenau, M.D. (Site 805). The site screened 6 UC cohort subjects 
and enrolled 4 subjects. There was one minor instance where pleural effusion and 
ascites were not listed in the data listings or eCRF for one subject. The eCRF has since 
been updated to include these AEs. 
 

2. Dr. Manish Patel, M.D. (Site 141). The site screened 18 UC cohort subjects and enrolled 
13 subjects. Source documents at the site corroborated primary efficacy endpoint data 
reported by the IERC. There was no evidence of under-reporting of AEs. 

 
3. Dr. Julio Peguero, M.D. (Site 171). The site screened and enrolled 5 subjects into the UC 

cohort. There was evidence of underreporting of AEs to the sponsor. Briefly, electronic 
Case Report Forms (eCRFs) for subject AEs were not completed and submitted to the 
Sponsor in a timely manner. This resulted in nine non-serious AEs (NSAEs) not being 
included in the data listings submitted to the application. For example, Subject  
experienced five AE’s during the study; however two AE’s (intermittent cough in May 
2015 and fatigue in July 2015) were not entered into the eCRFs until April 1, 2017. 
Overall, the site documented 24 NSAEs for four subjects but had only entered 15 AEs 
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into the eCRFs until April 2017 when the remaining nine AEs were entered into each 
Subject’s eCRF. 

 
Reviewer’s comment: Although the number of missing NSAEs from Site 171, 9 out of 24 (38%), 
is substantial for the site, this represents a small proportion of the 2,406 non-serious, 
treatment emergent AEs reported for subjects enrolled in this study. Overall, these findings do 
not substantially affect the quality or ability to interpret the data submitted in the 
application. See the FDA Clinical Inspection review for details. 

Financial Disclosure

In accordance with 21 CFR 54, the Applicant submitted a financial disclosure certification 
document in module 1.3.4. The document includes a table listing all investigators who 
participated in the three covered studies supporting BLA 761078; the table indicates for each 
investigator whether the investigator has provided a Disclosure Statement (FORM 3455) or if 
the financial disclosure information is missing. On request, the Applicant provided a table listing 
any investigators for whom financial disclosure information was missing and the reason why it 
was not obtained.  

A total of one investigator (from Study EMR 100070-001) who participated in the conduct of 
clinical studies of avelumab supporting this application disclosed financial arrangements. This 
investigator  was the site PI at site , which enrolled 3 patients into the UC 
cohorts, only 2 of whom were included in the efficacy analysis population.  

Although subinvestigators who had missing financial disclosure information were identified at 6 
sites that enrolled UC patients, none of the subinvestigators with missing disclosures enrolled 
any UC patients into the trial. Overall, of the 27 investigators for Study EMR 100070-001 (all 
cohorts) who initially had missing disclosure information, five were actually on file (due to a 
name change), and nine did not participate in the trial at all. The most common reason for 
missing information for the other 13 investigators was that the investigator had departed the 
clinical site at the time of the request.  

Patient Disposition 

Overall, 341 patients were screened for trial enrollment for both UC cohorts. There were 91 
screen failures (Source: Section 5.3.5.1 Dataset IE, DCO June 9, 2016). There was also one 
patient on the expansion cohort who was enrolled but withdrew prior to treatment. Ultimately, 
249 patients were treated with avelumab in both UC cohorts, although the 7 patients who were 
platinum ineligible were excluded from all analyses of efficacy and safety in this review. 
 
Below are the most common trial inclusion and exclusion criteria not met by the 91 patients 
screened for trial enrollment in the UC cohorts but not enrolled in the trial. 
 
Table 8: Inclusion/Exclusion Criteria Not Met  
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scores at baseline. It is also important to note that responses were observed in those patients 
above age 75 at a rate that compares favorably to response rates in younger patients. 
The fact that response rates were so high in the subgroup of patients who received steroids 
(topical and/or systemic) for imAEs is notable and is potentially hypothesis-generating. 

 Integrated Review of Effectiveness 7.3.

 Assessment of Efficacy Across Trials 7.3.1.

There were no other trials evaluating patients with urothelial cancer that were submitted for 
review with this BLA.

 Integrated Assessment of Effectiveness 7.3.2.

 
The Applicant is seeking approval of avelumab for patients with metastatic,  
urothelial carcinoma under the Accelerated Approval regulations. Durable objective response 
rate of sufficient magnitude is an acceptable surrogate endpoint that is reasonably likely to 
predict clinical benefit (i.e., improved survival) in patients with metastatic  
urothelial carcinoma. The effect size of avelumab on ORR and DOR demonstrated in the 
urothelial cohorts of study EMR 100070-001 represents substantial evidence of effectiveness 
and clinical benefit over off-label use of chemotherapy which produces nondurable response 
rates and no apparent improvement in overall survival. A randomized trial being conducted 
under  
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  Review of Safety 7.4.

 Safety Review Approach 7.4.1.

The primary source of the safety data in this review is the 242 platinum-naive patients who 
received avelumab on the Phase 1, single arm study EMR 100070-001. All patients received at 
least one dose of single-agent avelumab 10 mg/kg, and the safety monitoring period was from 
the time the patient signed informed consent through the End of Treatment visit scheduled 28 
days following the last dose of study drug. After the End-of-Treatment visit, treatment-related 
AEs were collected through the post-treatment safety follow-up period which the protocol 
defined as 10 weeks after the last study drug administration. Additionally, all SAEs suspected to 
be related to avelumab were required to be reported irrespective of the time elapsed since the 
last study drug administration.  
  
Hematology tests were assessed prior to trial treatment and every 2 weeks thereafter. Core 
chemistry was assessed prior to trial treatment, weekly from Weeks 2 – Week 6, and every 2 
weeks thereafter. Full serum chemistry was assessed prior to trial treatment, at Week 7 and 
Week 13 and then every 6 weeks thereafter. In addition, for subjects with liver metastases at 
baseline, samples for ALT, AST, total bilirubin, and alkaline phosphatase determination were 
collected at Weeks 2, 4, and 6.  

 Review of the Safety Database  7.4.2.

Overall Exposure 

All 242 patients in the two urothelial cohorts of Study EMR 100070-001 received at least one 
dose of avelumab 10 mg/kg intravenously over 60 minutes. The treatment plan called for study 
drug administration in clinic every two weeks. At the primary analysis data cut-off date, the 
median duration of treatment was 12 weeks, and patients received between 1 and 46 infusions. 
Table 21 summarizes avelumab exposure for the 242 platinum-exposed patients who received 
avelumab in study EMR 100070-001. 
 
Patients should have received 12-13 doses of avelumab over a 24 week period and 26-27 doses 
over a 52 week period. Forty-eight (48/242 [20%]) patients received > 12 doses and 10 patients 
(10/242 [4%]) received > 26 doses of avelumab. Thus, experience with the long-term safety 
profile of avelumab in patients with urothelial cancer is very limited. In the safety database, 
411/1738 (24%) patients had received > 6 months and 123/1738 (7%) had received > 12 months 
of avelumab. While the percentage of patients receiving > 12 months of avelumab remains 
small, the total number of patients is substantial. Thus, the safety database is able to provide 
adequate information concerning the long-term safety of avelumab.  
 
 
Table 21: Overall Exposure  
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Issues Regarding Data Integrity and Submission Quality  

Data quality for this study was acceptable. Datasets and patient narratives were reviewed and 
compared and were overall found to be concordant. The data submitted was well-organized 
and the quality was adequate to perform a complete review of the safety of avelumab. Multiple 
information requests were sent to the Applicant during the review of safety to confirm data, 
request additional data, narratives and case report forms, request alternative presentations of 
per patient safety data or clarify minor discrepancies in the pooled database. The Applicant 
provided sufficient responses including additional analyses and clarifications as required. Many 
of the narratives, following additional clarification and questions, did not provide adequate 
information concerning the reported adverse event.  

Categorization of Adverse Events 

Adverse events (AEs) and serious adverse events (SAEs) were adequately defined within the 
protocol for Study EMR 100070-001. Adverse events were coded using the Medical Dictionary 
for Regulatory Activities (MedDRA) version 18.1 and AEs were graded for severity using the 
National Cancer Institute Common Terminology Criteria for Adverse Events (NCI CTCAE) Version 
4.0 criteria. Treatment emergent adverse events were defined as events reported up to 30 days 
after the last dose of study medication. Adverse events thought to be related to avelumab were 
collected at 10 weeks after the last dose. Serious adverse events thought to be related to 
avelumab were to be collected during the every 3 month survival follow ups.  

The Applicant coded verbatim AE terms for the two UC cohorts of Study EMR 100070-001 and 
the integrated database using MedDRA version 18.1. Treatment-emergent adverse events 
(TEAEs) were defined as all AEs occurring from initiation of study drug through 30 days after the 
last dose of avelumab. For imARs the Applicant provided analyses based on a TEAE period 
extended to 90 days following the last dose of avelumab. NCI CTCAE Version 4.0 was used for 
toxicity grading.  

The reviewer assessed the adequacy of the Applicant’s mapping of AE verbatim terms to 
MedDRA preferred terms (PTs) for 100% of the ADAE.xpt dataset. Of the 2,587 line listings in 
the dataset, the reviewer used manual matching of verbatim and MedDRA PTs. The majority of 
nonidentical terms were due to spelling differences (e.g., anemia versus anaemia), 
abbreviations and full text (URI versus upper respiratory infection) and verbatim terms that 
included descriptors (e.g., intermittent nausea versus nausea). Overall, the MedDRA PTs listed 
in the dataset adequately represented the verbatim terms from the CRFs.  

There were several exceptions and/or inconsistencies found, presented below, not thought to 
affect the overall integrity of the safety database: 

 

Table 22: Possible Discrepancies Between Preferred Term and MedDRA PT Recorded 
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There are two categories of significant adverse events mechanistically associated with 
treatment with avelumab. 
 
Immune related reactions are thought to arise from the ability of avelumab to block 
programmed death receptor 1 (PD-1). Normally, binding to PD-1 inhibits T cell proliferation and 
cytokine production. Blocking this pathway releases the T cell from this inhibition, which may 
have the unintended effect of an increase in autoimmune disease.  
 
Infusion reactions are thought to be a function of the fact that avelumab is a humanized 
monoclonal antibody. The fact that it is engineered with an intact Fc region may make these 
reactions more of a risk with avelumab than with other, similar PD-1/PD-L1 targeting drugs that 
do not have an intact Fc region.  
 
These are explored in greater detail below. 
 
Immune related reactions  
 
The PTs included in the MedDRA query for identification of potential irAEs for subsequent 
medical review are summarized below (source: Summary of clinical safety, section 2.7.4). 
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Additionally, the Applicant used a 2-level approach for analysis of potential irAEs (Source: SCS 
2.7.4): 
 
1. Level 1: A MedDRA PT query (as specified in the table above) was established for each event 

category (i.e., immune-related rash, colitis, pneumonitis, hepatitis, nephritis and renal 
dysfunction, endocrinopathies [with subcategories of thyroid disorders, adrenal 
insufficiency, Type 1 diabetes mellitus, and pituitary disorders, and hypogonadism], and 
other immune-related adverse reactions). 
 

2. Level 2: AEs identified by the MedDRA PT queries were then medically reviewed using 
predefined case definitions for immune-related adverse reactions. More specifically, all 
potential irAEs were reviewed by 2 medically-qualified persons. If the 2 reviewers came to 
different assessments for a potential irAE, a third medically-qualified reviewer was asked to 
make the final assessment. 
 

The following algorithm was used to review each adverse event to determine if it qualified as 
an irAE; all of the following criteria had to be met: 
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After the two fatal hepatotoxicity events occurred in the broader Study EMR 100070-001 
population, the Applicant made changes to the LFT eligibility criteria and enhanced monitoring 
of LFTs; these changes affected all 242 patients enrolled on the urothelial cohorts. These 
changes are presented and include: 
 
• Added safety visits at Weeks 2, 4, and 6 for blood draws for the analysis of liver enzymes 
for subjects with liver metastases 
• Modified Inclusion Criterion 7 regarding hepatic function so that all subjects enrolled in 
the expansion cohorts must have had ALT and AST ≤ 2.5 × ULN for subjects 
• Added weekly clinical monitoring x 7 weeks for subjects with liver metastases at 
baseline, as well as laboratory samples for ALT, AST, total bilirubin, and alkaline phosphatase at 
Weeks 2, 4, and 6. 
 
 (Source- EMR 100070-001 protocol version 10 date Dec 22, 2014). 
 
There were no fatal events of autoimmune hepatitis in the urothelial cohorts of Study EMR 
100070-001. There were 2 cases of autoimmune hepatitis that were treated with systemic 
steroids. One patient was a 67-year-old M  who developed grade 3 AST elevation 
leading the investigator to discontinue avelumab. The AE resolved after 125 mg IV of 
solumedrol IV was administered for two days. This was categorized as an autoimmune hepatitis 
and started after the patient had been treated for almost 6 months. 
 
The second patient  was a 67-year old M who developed grade 1 autoimmune 
hepatitis and was treated with Dexamethasone up to 8 mg orally approximately 9 months after 
beginning therapy with avelumab. Dosing of avelumab was interrupted for this event. (Source: 
AESI and CM Dataset). 
 
Reviewer’s Comment: The delayed onset of the hepatitis events reported in the urothelial 
safety population is not atypical of immune-mediated hepatitis seen with avelumab. In the 
sixteen patients in the pooled safety population (n=1738) who developed autoimmune 
hepatitis and who were reviewed in the clinical review of BLA 761049, the median time to 
onset for hepatitis events was 3.3 months (range: 1 week to 15 months). 
 
Further exploration of hepatic adverse events was undertaken in the broader dataset of AEs 
occurring in the urothelial cohorts. Overall, adverse events suggesting a hepatic injury were 
seen in 36/242 (15%) of patients in the urothelial cohorts including 6% (15/242) with grade 3-4 
events and no grade 5 events. Among the 15 patients with Grade 3-4 events, adverse event 
outcome was reported in 13 patients, with 12 events ongoing and 1 recovered after dose 
interruption.  
 
Both hepatic adverse events and AEs related to abnormal hepatic laboratories are included in 
the table below.  
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Eye pain 1 0 
Eye pruritus 1 0 
Lacrimation increased 1 0 
Macular degeneration 1 0 
Periorbital edema 1 0 
Uveitis 1 0 
Vitreous floaters 1 0 

(Source: ADAE; DCO: 6-9-16) 
 
Systemic Inflammatory Response Syndrome (SIRS) 
 
This AE is known to occur with avelumab, and occurred to one patient in the broader avelumab 
safety database. The known event was a serious grade 3 SIRS that occurred four days after the 
fourth avelumab dose with no alternative etiology. Blood cultures were negative. The patient 
was treated with high dose corticosteroids and broad spectrum antibiotics and improved.  
There were two reported cases of SIRS in the urothelial cohorts of Study 001. The first was a 
grade 1 event occurring in a 64 year old male on day 107. It was not thought to be related to 
avelumab and was not treated with immunomodulatory medication. It did not result in dose 
modification or interruption of avelumab although it was ongoing at data cut-off. 
 
The second SIRS case occurred in a 78-year-old male  who received one dose of 
avelumab and had treatment permanently discontinued due to grade 3 dehydration, which 
occurred on day 25. Prior to that he had poor oral intake and constipation, but after taking 
magnesium citrate he developed diarrhea with 7-8 stools over 24 hours. He developed 
weakness and mental confusion as well as elevated WBC count to 24.7 and elevated creatinine 
to 1.97. His condition improved with hydration but he died on day 31; dehydration was ongoing 
at the time. The AE of grade 3 SIRS occurred on days 3-5 and resolved without 
immunomodulatory medication; it was not thought to be related to avelumab and is not 
described in the patient narrative. 
 
Rheumatologic Disorders 

Rheumatologic events of note occurred in the following patients: 
 
Patient  was an 81-year old male who developed the AE of polyarthritis Grade 2 on day 
35 of treatment, worsening to Grade 3 on day 55 of treatment. The polyarthritis was thought to 
be related to avelumab and caused dose interruption. He then developed Guillain-Barre 
syndrome on Day 70, which was Grade 3 and caused permanent discontinuation of avelumab. 
Of note, he had a history of peripheral motor neuropathy and diabetes mellitus type II that 
predated his treatment with avelumab. 
 
Patient  was a 66-year old male who developed a non-serious, Grade 1 event of 
rheumatoid arthritis on day 23 of treatment (16th infusion). He had previously experienced 
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arthralgia Grade 1 on the day of his 3rd infusion of avelumab (day 28). On three subsequent 
occasions, the arthralgia worsened to Grade 2 and then improved to Grade 1; all events were 
categorized as non-serious.  He was treated with low doses of oral prednisone intermittently; 
eventually, he was treated with an ongoing regimen of 7.5 mg of oral prednisone daily and 
discontinued from avelumab due to arthralgia. The rheumatoid arthritis was assessed as related 
to avelumab and was categorized as an immune-mediated adverse event.  
 
There were no other rheumatologic events, such as Sjogren’s syndrome or polymyalgia 
rheumatica in the integrated urothelial carcinoma population 
 
Thrombocytopenia 
 
There were 2 patients who had thrombocytopenic events that were explored further as being 
possibly immune-mediated. 
 
Patient  was a 67 year-old female with a platelet count of 17 x109/L at baseline. She 
developed transient Grade 3 thrombocytopenia on Day 15 of treatment, as well as Grade 3 
platelets on Day 43. By the end of treatment, she had developed Grade 4 thrombocytopenia, 
with platelets of 12x109/L. She died shortly after the development of thrombocytopenia due to 
general physical health deterioration, and also had Grade 3 anemia, renal and hepatic failure at 
the time of death. The narrative is inadequate to determine whether the patient had immune 
thrombocytopenia.  
 
Patient  was reported to have developed a Grade 3 AE of t   hrombocytopenic purpura. 
His platelets were 246 x109/L at baseline and remained >200 x109/L throughout the time course 
of his treatment. He has one recorded value of platelets of 4 x 109/L on day 97 of treatment 
although the values recorded one week prior and one week subsequent are 301 x 109/L and 
272 x 109/L, respectively. He did receive one platelet transfusion after the low value was 
recorded, and dosing of avelumab was interrupted for this AE. This does not appear to be a 
clinical case of thrombotic thrombocytopenic purpura or immune-mediated thrombocytopenia 
due to the single isolated low platelet value and the recovery to baseline with no 
immunomodulatory medications and the absence of other AEs, such as neurologic sequelae, 
around or after that time.  
 
No other immune-mediated thrombocytopenia events were reported in the broader safety 
database. 
  
Pancreatitis  
 
Amylase and lipase were collected at baseline, Weeks 7 and 13, every 6 weeks, then 28 days 
and 10 weeks after the last dose. Patients were allowed to continue therapy despite Grade 4 
amylase or lipase elevation if asymptomatic. 
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Review of the ADAE dataset revealed 9 patients who were reported to have experienced AEs of 
amylase increased or lipase increased, with 5 patients experiencing Grade 3-4 AEs, and 1 
patient who experienced the AE of pancreatitis acute, grade 3. Review of available laboratory 
data showed that 23/178 patients (13%) developed grades 1-4 elevated amylase, with 4/178 
(2%) developing Grade 3-4 events; 36/188 patients (19%) developed grades 1-4 elevated lipase, 
with 11/178 (6%) developing Grade 3-4 events. 
 
There was one patient with a reported AE of acute pancreatitis. Patient  was a 66-year 
old male who developed Grade 3 acute pancreatitis; no narrative is provided for this event.    
The pancreatitis began on day 148 and lasted 43 days. It was assessed as unrelated to 
avelumab, and the patient recovered. 
 
There were no immune-mediated pancreatitis events that were identified in the broader safety 
database. 
                      
Infusion reactions  
 
For defining an AE as an IRR, the onset of the event in relation to avelumab administration and 
time to resolution was considered if the following criteria were met: All AEs identified by the 
MedDRA PTs of infusion related reaction, drug hypersensitivity, anaphylactic reaction, 
hypersensitivity, and Type 1 hypersensitivity, were considered potential IRRs when onset was 
within 24 hours of avelumab infusion (during or after the infusion.  Pyrexia, chills, flushing, 
hypotension, dyspnea, wheezing, back pain, abdominal pain, and urticaria within 2 days of 
avelumab infusion were also considered potential IRRs.  
 
Premedication with an antihistamine and with acetaminophen was mandatory for all the 
urothelial cohort patients (although it had been optional for patients enrolled on study EMR 
100070-001 prior to a January 29, 2014 protocol amendment; this did not affect the urothelial 
patients and all patients received premedication prior to their first infusion). Premedication 
consisted of an antihistamine and acetaminophen approximately 30 to 60 minutes prior to each 
dose of avelumab (e.g., 25 to 50 mg diphenhydramine and 500 to 650 mg acetaminophen). This 
regimen may have been modified based on local treatment standards and guidelines, as 
appropriate.  
 
Review of the safety data in the urothelial cohorts reveals that there were 74/242 (31%) 
patients with 94 events who were categorized as having an infusion reaction (grouped term), 
including 71/242 (29%) who received concomitant medications for these reactions, only one of 
whom experienced a grade 3 reaction. The most commonly-used medications included 
diphenhydramine, acetaminophen, dexamethasone, hydrocortisone, and ibuprofen. There 
were 21 patients who received high-dose steroids for this indication (defined as a prednisone 
dose of 40 mg or greater). The can be compared to the 25% (439/1738) overall and 0.7% 
(12/1738) Grade 3-4 incidence of infusion reactions reported in the avelumab product label.   
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Liver enzymes were examined for patients who met biochemical criteria for Hy’s law (AST/ALT > 
3xULN and bilirubin > 2xULN). Two patients met these criteria, however, both had concomitant 
elevated alkaline phosphatase and an alternative etiology rather than avelumab-related 
toxicity, and these cases were not considered as Hy’s Law cases. 
 

1. Patient  was an 85-year old male with liver metastases at baseline as per 
independent review. He received his first dose of avelumab on  but was 
discontinued on 8/3/15 with reason for discontinuation being disease progression. He 
had developed grade 2 elevation in alkaline phosphatase by his week 3 day 15 visit; by 
his week 5 day 29 visit he had developed grade 3 elevation in alkaline phosphatase, 
grade 2 AST elevation, and grade 2 bilirubin. However, elevated alkaline phosphatase 
and progression of disease are alternative explanation for the elevated transaminases 
and bilirubin. 

 
2. Patient  was a 54-year-old male who developed elevated LFTs after his 4th 

infusion of avelumab, which was 14 days after the previous infusion and 56 days after 
his first infusion. He had concomitant grade 3 elevations in alkaline phosphatase, ALT, 
and bilirubin. He also had a CT scan that showed new innumerable liver lesions and lung 
lesions. He was treated with high doses of steroids x 4 days as well as mycophenolate 
mofetil, but the event was ongoing. He was discontinued from avelumab due to AST 
increased. The investigator assessed the AST increase as being related to progression of 
disease. 

 
Among the chemistries, abnormalities were noted in creatinine, sodium, calcium, and 
amylase/lipase. The grade 3-4 elevations in creatinine on study appear to be related to 
obstruction or sepsis. Among the 38 pts with grade 3 hyponatremia in the Safety Update, 3 of 
these pts had grade 3 hyponatremia and baseline and an additional 12 had grade 1 
hyponatremia. On study, only 1 had a grade 2-4 elevation in potassium at the time of grade 3 
hyponatremia. Six had laboratory evidence of hypothyroidism. Examination of grade 3-4 
hypocalcemia found that when corrected for albumin,  2 of the 3 pts had an improvement to 
grade 1-2 hypocalcemia. The third patient did not have an albumin at the time of the grade 4 
calcium, but the most recent corrected calcium was grade 1. Among the 15 pts with grade 3-4 
amylase and/or lipase, none had evidence of pancreatitis. However, 4 pts had an elevation in 
both amylase and lipase. One of these 4 reported intermittent nausea. Finally, 2 pts had grade 
3-4 creatine kinase level. In both pts, the elevation in creatine kinase was associated with liver 
dysfunction.  
 
Since avelumab has an intact Fc regions, lymphopenia was further examined on avelumab. At 
baseline, 2 pts had grade 3-4 lymphopenia. This increased to 27 (12%) pts on study. This is 
consistent with the incidence of grade 3-4 lymphopenia with atezolizumab (10%) and 
nivolumab (9%) in pts with urothelial cancer. 
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Vital Signs 

Vital signs were not reviewed. As per the Applicant’s analysis presented in the Summary of 
Clinical Safety, there was no overall evidence of any effect of avelumab on any vital sign 
parameters (weight, BMI, and diastolic and systolic blood pressure). 
 
Changes in vital signs related to the administration of avelumab are considered under Infusion 
Related Reactions above.
 

Electrocardiograms (ECGs) 

During Study EMR 100070-001, 12-lead ECGs were assessed during screening, prior to the 
infusion and 2 hours ± 20 minutes after the end of the infusion at each visit on Days 1, 15, 29, 
43, 57, 71, and 85 and every six weeks thereafter while on treatment. The following criteria 
were used to identify potentially clinically significant abnormalities (PCSA) for ECG results. 
 

 
 
As per the Applicant, clinical ECG analyses, including ECG summary and exposure-QTc analysis, 
showed that avelumab does not have a clinically relevant effect on cardiac repolarization. The 
overall incidence of cardiac disorders in the urothelial carcinoma cohorts was 19/242 (8%), with 
tachycardia/sinus tachycardia being the most common AE 7/242 (3%). This is not unexpected 
given the demographic and clinical profile of this advanced urothelial cancer population.  

QT  

A thorough QT study was conducted using the ECG results from a pooled population of 
approximately 1600 patients treated in three open-label, single-arm studies of avelumab in 
patients with advanced solid tumors including patients from Study EMR 100070-001; these 
results are discussed in the clinical review of BLA 761049. Briefly, no large changes in the mean 
change from baseline QTc interval were detected when avelumab was administered at the 
intended marketing dose of 10 mg/kg.  
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 Additional Safety Explorations  7.4.8.

Human Carcinogenicity or Tumor Development 

Carcinogenicity studies were not conducted for this anti-cancer drug. 

Pediatrics and Assessment of Effects on Growth 

Avelumab has not been studied in a pediatric population and the Applicant has received a 
waiver for this indication since urothelial carcinoma is rare in children. 

Overdose, Drug Abuse Potential, Withdrawal, and Rebound 

Patients have received up to 20 mg/kg of avelumab. Experience is not available with a higher 
dose and no accidental overdoses have been reported. Drug abuse, withdrawal, and rebound 
are not applicable to avelumab. 

 Safety in the Postmarket Setting 7.4.9.

Safety Concerns Identified Through Postmarket Experience 

Avelumab has been granted accelerated approval as a new molecular entity in the treatment of 
metastatic Merkel cell carcinoma as of March 23, 2017. This approval occurred approximately 
one month prior to the anticipated approval date in the urothelial carcinoma setting, therefore, 
little cumulative postmarketing safety data is available. 

Expectations on Safety in the Postmarket Setting  

Not applicable. 

 Integrated Assessment of Safety 7.4.10.

The evaluation of the safety of avelumab in patients with locally advanced or metastatic 
urothelial carcinoma (UC) who have disease progression during or following platinum-
containing chemotherapy or who have disease progression within 12 months of neoadjuvant or 
adjuvant treatment with platinum-containing chemotherapy was primarily based on the 242 
patients in the urothelial cohorts of Study EMR 100070-001, an open-label, multicenter, single 
arm trial. In select cases, a broader database provided by the Applicant looking at a pooled 
population of patients with various advanced solid tumors from Study EMR 100070-001 as well 
as patients from a single-arm trial of patients with Merkel cell carcinoma (Study 003) who 
received avelumab at a dose of 10 mg/kg every two weeks was also analyzed to support the 
safety review. The size of the pooled safety database (n=1738) was considered adequate to 
characterize the safety profile of avelumab.  
 
In the urothelial cohorts of Study EMR 100070-001, there was one avelumab-related fatal AE, 
which was a case of pneumonitis. Non-fatal SAEs occurred in 41% (n=100) of patients, AEs 
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leading to permanent discontinuation occurred in 12% (n=30), and treatment-emergent Grade 
3-4 AEs occurred in 59% (n=143) of patients. The most common AEs (>20% of patients) in the 
urothelial patients enrolled in Study EMR 100070-001 included fatigue, infusion-related 
reaction, musculoskeletal pain, nausea, decreased appetite, and urinary tract infection. Similar 
incidences of these AE categories were observed in the pooled analysis. 
 
Serious risks of avelumab are similar to those of other monoclonal antibodies acting in the PD -
1/PD-L1 pathway including imARs, including risk of fatal imARs and IRRs. ImARs occurred in 14% 
(n=33) of urothelial patients in Study EMR 100070-001, with one fatality (Grade 5 pneumonitis 
in one patient).  Eleven patients received high-dose steroids defined as a dose equivalent to at 
least 40 mg of prednisone daily. Additionally, Grade 5 autoimmune hepatitis was previously 
reported in two patients in the broader avelumab safety database. ImARs experienced by 
patients in Study 003 (Merkel cell) were rash, thyroid disorders, diarrhea, pruritus, erythema, 
elevated transaminases, and nephritis. The majority of patients with imARs other than 
endocrinopathies required high-dose systemic corticosteroid administration. Additional imARs 
that occurred in at least two patients across the larger pooled analysis include pneumonitis, 
ALT/AST elevations, adrenal insufficiency, hepatitis, hepatic failure, myositis, thyroiditis, 
autoimmune disorder, and colitis. ImARs were mostly manageable with corticosteroid 
administration. 
 
IRRs were common in the urothelial patients on Study EMR 100070-001 (31% overall, 0.4% 
grade 3-4) despite the mandatory premedication included in the protocol; this is likely related 
to the intact Fc region in the antibody structure. IRRs were manageable with temporary 
interruptions, infusion rate reductions, and administration of symptomatic treatments including 
antihistamines and corticosteroids. 
 
Overall, the safety of avelumab is consistent with the expected toxicity profile of 
immunologically-mediated anticancer therapies. The safety data from the urothelial cohorts of 
Study EMR 100070-001 and the larger pooled database do not change the favorable benefit: 
risk assessment for avelumab for the treatment of patients with metastatic urothelial 
carcinoma. 
 
SUMMARY AND CONCLUSIONS 
 
 

 Statistical Issues  7.5.
 
There are no outstanding statistical issues with the study design, statistical analysis plan, or 
efficacy analyses of the urothelial cohorts of Study EMD100070-001. However, it is noteworthy 
that while the statistical analysis plan included summary statistics of PFS and OS as secondary 
efficacy endpoints, these results are not considered interpretable in single arm trials. 
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 Conclusions and Recommendations 7.6.
 

Patients with locally advanced or metastatic urothelial carcinoma (UC) who have disease 
progression during or following platinum-containing chemotherapy or who have disease 
progression within 12 months of neoadjuvant or adjuvant treatment with platinum-containing 
chemotherapy represent a population with a serious and life-threatening disease for which 
there is no standardized therapy and no known curative therapy. Although UC is known to be a 
chemosensitive disease, off-label use of cytotoxic chemotherapy does not provide durable 
responses and has not demonstrated improvement in overall survival. While atezolizumab and 
nivolumab are FDA-approved in this setting, they have received Accelerated Approval only at 
this time, while the results of confirmatory trials are awaited to provide verification and 
description of clinical benefit. 
 
The clinical benefit of avelumab for patients with metastatic urothelial carcinoma (UC) who 
have disease progression during or following platinum-containing chemotherapy or who have 
disease progression within 12 months of neoadjuvant or adjuvant treatment with platinum-
containing chemotherapy is based on the results of the urothelial cohorts of Study EMR 
100070-001. Efficacy analyses conducted on 226 patients followed for at least 13 weeks after 
accrual demonstrate a confirmed, centrally reviewed ORR per RECIST v 1.1 of 13.3% (95% CI: 
9.1, 18.4), including 9 patients (4.0%) with CR and 21 patients (9.3%) with PR. In 161 patients 
followed for at least 6 months, confirmed, centrally reviewed ORR per RECIST v 1.1 was 16.1% 
(95% CI: 10.8, 22.8), including 9 patients (5.6%) with CR and 17 patients (10.6%) with PR. Among 
the 30 responding patients, the median DOR was not reached (range 1.4+ to 17.4+ months). 
Among the 226 patients followed for > 13 weeks, 73% (22/30) responding patients had an 
ongoing response at 6 months and 13% (4/30) at 1 year. Among the 161 patients followed for > 
6 months, 85% (22/26) of responders had at ongoing response at 24 weeks and 15% (4/26) at 
52 weeks. Using a clinical trial assay to assess PD-L1 staining, with 15% of patients unevaluable, 
there were no clear differences in response rates based on PD-L1 tumor expression. Durable 
objective response rate is a valid surrogate endpoint considered reasonably likely to predict 
clinical benefit (i.e., improved survival) in this population, and the effect size of avelumab on 
ORR and DOR represents substantial improvement over off-label use of salvage chemotherapy.  
 
The primary safety risks of avelumab are imARs and IRRs. In Study EMR 100070-001, 14% of 
patients experienced at least one imARs including one fatality due to pneumonitis; 5% of 
patients overall required high-dose steroids for management of an imAR. There were two cases 
of fatal autoimmune hepatitis in the broader avelumab safety database. The frequency and 
types of imARs in patients treated with avelumab are consistent with the safety profiles of 
other approved PD-1 and PD-L1 antibodies. Immune-mediated ARs were usually manageable 
with corticosteroids and hormone replacement therapy. Dose-modification and management 
guidelines for imARs are included in product labeling. 
 
The frequency of occurrence of IRRs with avelumab observed during Study EMR 100070-001 
despite premedication is higher than the frequency of occurrence of IRRs observed with other 
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approved PD-1 and PD-L1 antibodies. Infusion-related reactions that occurred with avelumab 
were generally low-grade in severity and manageable with temporary interruptions, infusion 
rate reductions, and administration of symptomatic treatments including antihistamines and 
corticosteroids. Premedication and management guidelines in case of IRRs are included in the 
product labeling.  
 
Compared to other monoclonal antibodies directed against PD-1/L-1, avelumab is unique in 
that the Fc portion of the molecule is intact, allowing direct lysis of target cells by antibody-
dependent cell-mediated cytotoxicity and complement fixation. Exposure-response analyses 
suggest that increased avelumab exposure was associated with response when adjusted for 
prognostic covariates. The intact Fc region is also the likely reason for the increase in observed 
IRRs compared to similar agents.  

   
 
In summary, the benefit: risk assessment is favorable for the use of avelumab for the treatment 
of patients with metastatic MCC, at a dose of 10 mg/kg IV every 2 weeks. Avelumab has 
demonstrated statistically significant and clinically meaningful evidence of anti-tumor activity 
including confirmed ORR and evidence of durability of the responses in patients who have 
progressed on or following prior chemotherapy. These results are reasonably likely to predict 
clinical benefit in patients with metastatic MCC whether or not they have received prior 
chemotherapy for metastatic disease. The safety profile of avelumab is consistent with what is 
expected for an immunologically mediated anticancer therapy, is favorable as compared to 
cytotoxic chemotherapy, and is acceptable given the serious and life-threatening nature of 
metastatic MCC. 
 
The reviewers recommend Accelerated Approval under Subpart E (21CFR601.41) for avelumab 
for the treatment of patients with  metastatic UC, at a dose of 10 mg/kg IV 
every 2 weeks. Accelerated Approval is recommended given the uncertainty of the relation of 
ORR and DOR to ultimate outcomes of clinical benefit (i.e., improved survival) and to verify and 
describe the treatment effect of avelumab in patients with  metastatic UC. 
Confirmatory evidence of clinical benefit will be based on submission and review of the results 
of Javelin Bladder 100, a phase III randomized trial of avelumab vs. best supportive care as a 
maintenance treatment in patients with locally advanced or metastatic UC whose disease did 
not progress after platinum containing chemotherapy.  
 
The clinical and statistical reviewers do not recommend that a REMS be implemented for 
avelumab given the current safety profile and the experience of the medical community in 
managing imARs with other FDA-approved immune-modulating agents. Risk management 
based on labeling and routine pharmacovigilance will be employed to ensure the safe and 
effective use of avelumab. 
 
Joyce Cheng, PhD    Shenghui Tang, PhD 
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Primary Statistical Reviewer   Statistical Team Leader 
 
 
Chana Weinstock, MD    Virginia E. Maher, MD 
Primary Clinical Reviewer   Clinical Team Leader 
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8   Advisory Committee Meeting and Other External Consultations 

The Division did not obtain the advice of the Oncologic Drug Advisory Committee (ODAC) for 
this BLA.  
 

9 Pediatrics  

Trials with safety or efficacy data pertaining to pediatric patients were not submitted with this 
BLA. The BLA is exempt from the requirement to assess the safety and effectiveness of the 
product for the claimed indication in all pediatric age categories under 21 CFR 314.55(d), 
Exemption for Orphan Drugs. 

10   Labeling Recommendations 

 Prescribing Information 10.1.

The table below summarizes significant changes to the proposed prescribing information made 
by FDA. This labeling was under negotiation at the time of this review. Final labeling for BLA 
761049 (metastatic Merkel Cell Carcinoma [mMCC]) was approved and incorporated into the 
BLA 761078 (UC) prescribing information during this review. The approved prescribing 
information for Bavencio will include information for both mMCC and advanced or metastatic 
urothelial carcinoma (UC). 
 
Table 40: Summary of Significant Labeling Changes 

Section Proposed Labeling  
 

Approved Labeling 
(As of April 19, 2017) 

Highlights 
Indications and Usage See comments below in FPI Indications and Usage for more 

information.  
Dosage and Administration See comments below in FPI Dosage and Administration for 

more information. 
Warnings and Precautions See comments below in FPI Warnings and Precautions for more 

information. 
Adverse Reactions Most common adverse 

reactions (  ≥ 20% 
) were fatigue, 

nausea, infusion-related 

FDA revised to add common 
adverse reactions (ARs) for 
musculoskeletal pain, nausea, 
urinary tract infection,  
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reaction, and decreased 
appetite. (6.1) 
… 

. (6.1) 
… 

Full Prescribing Information (FPI) 
1. Indications and Usage BAVENCIO is a programmed 

death ligand 1 (PD-L1) 
blocking antibody indicated 
for the treatment of patients 
with locally advanced or 
metastatic urothelial cancer 
(UC) with disease progression 
on or after platinum-based 
therapy. (1) 
… 

FDA revised the indication 
statement as follows: 
• Patients with locally 

advanced or metastatic 
urothelial carcinoma (UC) 
who:  
o Have disease progression 

during or following 
platinum-containing 
chemotherapy (1.2) 

o Have disease progression 
within 12 months of 
neoadjuvant or adjuvant 
treatment with platinum-
containing chemotherapy 
(1.2) 

… 
2. Dosage and Administration 2.1 Recommended Dose 

… 
2.2 Premedication 
… 
2.3 Dose Modifications 
… 

FDA moved the 
premedication information 
from 2.2 to 2.1. Important 
dosage information (i.e., 
required premedication) is 
typically listed first in Dosage 
and Administration if lack of 
this knowledge could result in 
serious adverse reactions.  
 
For Dose Modifications, FDA 
applied a tabular format, and 
re-organized this information 
using categories for immune-
mediated ARs (imARs). See 
“Labeling Recommendations” 
in the BLA 761049 (mMCC) 
Multi-disciplinary Review and 
Evaluation for more 
information. 
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5. Warnings and Precautions 5.1 Immune-Mediated 
Pneumonitis –  
5.6 Other Immune-Mediated 
Adverse Reactions  
… 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

5.7 Infusion-Related 
Reactions 

… 

The Warnings and Precautions 
(W&Ps) categories and 
subsections for imARs were 
revised. See “Labeling 
Recommendations” in the BLA 
761049 (mMCC) Multi-
disciplinary Review and 
Evaluation for more 
information. 
 
Since the incidence rates for 
imARs for UC were similar to 
the incidence for the overall 
safety database, FDA removed 

 
 

from the W&Ps subsections. 
… 
 
Based on the FDA Clinical 
Safety Review, and to better 
clarify the time of onset for 
infusion-related reactions 
associated with Bavencio, FDA 
added the following 
information: 
“Fourteen percent of patients 
(252/1738) had infusion-
related reactions that 
occurred after the BAVENCIO 
infusion was completed.” 
 
See 7.4.4 (Infusion Related 
Reactions) in this review for 
more information. 

6. Adverse Reactions 6.1 Clinical Trials Experience 
 
Locally Advanced or 
Metastatic Urothelial Cancer 
… 
In 242 patients with locally 
advanced or metastatic UC 
the most common adverse 

FDA revised (and reordered) 
the UC subsection based on 
the FDA Clinical Safety Review 
as follows: 
… 
“Fourteen patients (6%) who 
were treated with BAVENCIO 
experienced pneumonitis, 
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reactions (≥ 20%) were 
fatigue, nausea, infusion 
related reaction, and 
decreased appetite  

 
 The most common 

Grade 3 and 4 adverse 
reactions (≥ 3%) were anemia, 
hyponatremia, fatigue, 
hypertension, and urinary 
tract infection.  

 
 

 
 

Serious 
adverse reactions reported in 
≥ 2% of patients were , 

, 
abdominal pain, pyrexia, 
dehydration, , 
urinary tract infection, and 
urosepsis. BAVENCIO was 
permanently discontinued for 
adverse reactions in  % of 
patients;  (> 
1%) was fatigue.  

 
 

 

 
(> 1 %) 

were diarrhea, fatigue, 
, urinary tract 

infection, , and 
dyspnea. 
 
 
 
 
 

respiratory failure, 
sepsis/urosepsis, 
cerebrovascular accident, or 
gastrointestinal adverse 
events, which led to death. 
 
BAVENCIO was permanently 
discontinued for Grade 1-4 
adverse reactions in 30 (12%) 
patients. The adverse reaction 
that resulted in permanent 
discontinuation in > 1% of 
patients was fatigue. 
BAVENCIO was temporarily 
discontinued in 29% of 
patients for adverse reactions, 
excluding temporary dose 
interruption for infusion-
related reactions where 
infusion was restarted the 
same day. The adverse 
reactions that resulted in 
temporary discontinuation in 
> 1% of patients were 
diarrhea, fatigue, dyspnea, 
urinary tract infection, and 

.  
 
Grade 1-4 serious adverse 
reactions were reported in 
41% of patients. The most 
frequent serious adverse 
reactions reported in ≥ 2% of 
patients were urinary tract 
infection/urosepsis, 
musculoskeletal pain, 
abdominal pain,  

, dehydration, 
hematuria, intestinal 
obstruction, and pyrexia.  
 
The most common Grade 3 
and 4 adverse reactions (≥ 
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3%) were anemia, fatigue, 
hyponatremia, hypertension, 
urinary tract infection, 
musculoskeletal pain,  

. 
 
The most common adverse 
reactions (≥ 20%) were 
fatigue, infusion related 
reaction, musculoskeletal 
pain, nausea, decreased 
appetite, urinary tract 
infection,  

. 
 
Eleven (4.5%) patients 
received an oral prednisone 
dose equivalent to ≥40 mg 
daily for an immune mediated 
adverse reaction [see 
Warnings and Precautions 
(5)].”  
 
FDA revised the Table 4 
(Adverse Reactions) to reflect 
the FDA Clinical Safety 
Review. FDA added ARs for 
renal failure (All Grades = 

%; Grade 3-4 = 3%). See 
7.4.4 (Nephritis) in this review 
for more information. 
 
FDA revised Table 5 
(Laboratory Abnormalities) 
based on the FDA Clinical 
Safety Review. FDA added 
Grade 3-4 laboratory 
abnormalities for GGT 
increase (12%), increased 
alkaline phosphatase (7%), 

, 
hyperkalemia (3%),  

, and 
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increased creatinine  
. Hyperglycemia was also 

increased from  to 9% 
based on FDA review. 

8. Use in Specific 
Populations 

8.5 Geriatric Use 
 
Of the  patients with 
locally advanced or metastatic 
UC treated with BAVENCIO, 

% were 65 years or over. 
 

 
 

 
 

 

FDA revised this subsection to 
provide additional details on 
the use of Bavencio in 
geriatric patients: 
… 
Locally Advanced or 
Metastatic Urothelial 
Carcinoma 
Of the 226 patients with 
locally advanced or metastatic 
UC treated with BAVENCIO, 
68% were 65 years or over 
and 29% were 75 years or 
over. Among patients 65 years 
or over who were followed for 
at least 13 weeks, 14% 
(22/153) responded to 
BAVENCIO and 58% (89/153) 
developed a Grade 3-4 
adverse reaction. No overall 
differences in safety or 
efficacy were reported 
between elderly patients and 
younger patients. 

14. Clinical Studies 
 

14.2 Locally Advanced or 
Metastatic Urothelial Cancer 
 
… 
 
 
 
 
 
 
 
 

The Applicant’s original 
efficacy information was 
based on  patients from 
the JAVELIN Solid Tumor trial. 
During the review, FDA 
reached an agreement with 
the Applicant to resubmit the 
prescribing information (PI) 
based on updated 13-week 
follow up data for efficacy 
(n=226 patients). See Section 
1.2 (Conclusions on the 
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Substantial Evidence of 
Effectiveness) of this review 
for more information.  
 
FDA revised the clinical trial 
description to clarify that 242 
patients with locally advanced 
or metastatic urothelial 
carcinoma (UC) were included 
in the UC cohorts of the 
Javelin Solid Tumor trial (e.g., 
safety population for ARs).  
… 
FDA added the following 
clarification to the study 
enrollment criteria:  
“Patients were included 
regardless of their PD-L1 
status.” 
… 
FDA revised the enrolled 
patient population 
information for prior 
therapies to clarify the 
platinum chemotherapy 
experience and to add other 
clinically relevant disease 
characteristics as follows: 
 
“Nine (4%) patients had 
disease progression following 
prior platinum-containing 
neoadjuvant or adjuvant 
therapy only.

 

 
 Seventeen 

percent of patients had 
hemoglobin <10 g/dL and 34% 
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… 
 
 
 
 
 
 
… 

 
 
 
 
 
 
 
 
 
 
 
 
 
… 
 

of patients had liver 
metastases at baseline.” 
… 
FDA added the median time 
to  months 
(range: 1.3 to 11.0)]  

 
 

. 
… 
To be more accurate, since 
the PD-L1 results do not 
identify a clear difference in 
ORR or DOR with regards to 
PD-L1 expression, FDA revised 
this statement to “Using a 
clinical trial assay to assess 
PD-L1 staining, with % of 
patients unevaluable, there 
were no clear differences in 
response rates based on PD-
L1 tumor expression.”  
See 7.2.2 (Study Results, 
Primary Efficacy Endpoint, PD-
L1 Subgroups) for more 
information. 
… 
FDA revised Table 7 (Efficacy 
Results of the UC Cohorts) to 
include the Confirmed Overall 
Response Rate (ORR) and 
Duration of Response (DOR) 
results for patients with > 13 
weeks of follow up (n=226) 
and for patients with > 6 
months of follow up (n=161).  

 

 Patient Labeling 10.2.

The Medication Guide approved with BLA 761049 for Bavencio (mMCC) was updated to include 
information related to the new indications for locally advanced or metastatic urothelial cancer. 
See the consultative review from Patient Labeling Team: Morgan Walker (DMPP) and Nicholas 
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Senior (OPDP) in BLA 761049 for more information. 

 
Capt. William Pierce, PharmD 
Associate Director for Labeling 
 

11   Risk Evaluation and Mitigation Strategies (REMS) 

Not applicable.   

 Safety Issue(s) that Warrant Consideration of a REMS 11.1.

None. 

 Conditions of Use to Address Safety Issue(s)  11.2.

None.  

 Recommendations on REMS  11.3.

None. 

12   Postmarketing Requirements and Commitments 

1. Since the indication will receive accelerated approval, the following postmarketing 
requirement will be issued: 

 
“Conduct “Javelin Bladder 100: A Phase III, Multicenter, Multinational, Randomized, 
Open-label Parallel-arm Study of Avelumab Plus Best Supportive Care Versus Best 
Supportive Care Alone as a Maintenance Treatment in Patients with Locally Advanced or 
Metastatic Urothelial Cancer Whose Disease Did Not Progress After Completion of First-
line Platinum containing Chemotherapy” and provide a final report, datasets, and 
revised labeling.” 

 
Trial completion is expected in September 2020 with Final Report Submission 
anticipated in March 2021. 

 
2. The dose optimization issue discussed in the clinical pharmacology review in section 6 of 

this review is the basis of the following postmarketing commitment: 
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“Submit the final report and data for safety and efficacy of the ongoing clinical trial 
EMR100070-005 entitled “A Phase III, Open-label, Multicenter Trial of Avelumab 
(MSB0010718C) versus Platinum-based Doublet as a First-line Treatment of Recurrent or 
Stage IV PD-L1+ Non–small Cell Lung Cancer”, including results of the exposure-response 
analysis.” 

 
Anticipated final report submission is October 2020. 

13   Appendices 

  References 13.1.

1. Siegel RL et al. Cancer Statistics 2016. CA Cancer J Clin 2016; 66:7-30 
 

2. NCCN Guidelines v1 2016: Bladder Cancer 
 

3. Park JC et al. Mutimodal management of muscle invasive bladder cancer. Curr Probl Cancer 
2014; 38:80-108 

 
4. Bellmunt J et al. Prognostic Factors in patients with advanced transitional cell carcinoma 

of the urothelial tract experiencing treatment failure with platinum-containing regimens. J 
Clin Oncol 2010 38:1850 

 
5. Bajorin D et al. Long-Term Survival in Metastatic Transitional-Cell Carcinoma and 

Prognostic Factors Predicting Outcome of Therapy. J Clin Oncol 1999: 3173-3181 
 

6.  FDA clinical review, BLA 761034 

 Financial Disclosure 13.2.

Covered Clinical Study (Name and/or Number): Study EMR 100070-001 
 
Was a list of clinical investigators provided:  
 

Yes   No  (Request list from 
Applicant) 

Total number of investigators identified: 950 

Number of investigators who are Sponsor employees (including both full-time and part-time 
employees): 0 
 
Number of investigators with disclosable financial interests/arrangements (Form FDA 3455): 
1 

If there are investigators with disclosable financial interests/arrangements, identify the 
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number of investigators with interests/arrangements in each category (as defined in 21 CFR 
54.2(a), (b), (c) and (f)): 

Compensation to the investigator for conducting the study where the value could be 
influenced by the outcome of the study:       

Significant payments of other sorts: X 

Proprietary interest in the product tested held by investigator:       

Significant equity interest held by investigator in S 

Sponsor of covered study:       

Is an attachment provided with details 
of the disclosable financial 
interests/arrangements:  

Yes   No  (Request details from 
Applicant) 
 

Is a description of the steps taken to 
minimize potential bias provided: 

Yes   No  (Request information 
from Applicant) 

Number of investigators with certification of due diligence (Form FDA 3454, box 3) 27 

Is an attachment provided with the 
reason:  

Yes   No  (Request explanation 
from Applicant) 

 
 

 Nonclinical Pharmacology/Toxicology 13.3.

Not applicable to this submission; see review of BLA 761049.  

 OCP Appendices (Technical documents supporting OCP 13.4.
recommendations) 

 Summary of Applicant’s E-R Analysis Method 13.4.1.

E-R Analysis for Efficacy 

Among patients included in Study EMR 100070-001, 153 diagnosed with UC and ≥6 month follow-up as 
of March 19, 2016, were included in the E-R analysis. Each subject was classified as “responder” or “non-
responder”. Responders are defined as subjects who had complete response (CR) or partial response 
(PR) according to RECIST 1.1. All the other subjects are defined as non-responders. PFS and OS were 
calculated for each subject. 

A previously developed popPK model was used to predict individual exposure metrics using individual PK 
parameters and covariate values (Refer to Section 13.4.1 of the Multidisciplinary Review of BLA 761049, 
Applicant’s Final Model). Three exposure metrics were considered in the analysis: predicted trough 
concentration at steady-state (Ctrough,ss), predicted area under the concentration-time curve at steady-
state (AUCss), predicted trough concentration after the first dose (Ctrough,first).  
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The influence of exposure metrics on response was explored graphically, after which logistic regression 
with linear logit link or Cox proportional hazard model was applied to model the relationships between 
exposure, covariates, and the probability of being a responder: 

,        Equation 1 (BOR) 

Where P is the probability of response, β  0 is the intercept, β1, …, βn are the regression coefficients for 
the n covariates (Xn), here using Ctrough,ss is an illustrative example for exposure metrics; or  

,           Equation 2 (PFS or ORS) 

Where hazard function ℎ(t) depends on a set of n covariates including the avelumab exposure metric C, 
whose effect is measured by the size of the respective regression coefficient (β1, …, βn). 

Model development for probability of response and survival endpoints was performed in an aligned 
procedure. The variable selection for the multiple (logistic or Cox) regression was done with a stepwise 
approach separately for each explored exposure metric. Each inclusion step chooses the covariate with 
lowest effect p-value (from Chi-squared test) when below 0.15 and the subsequent elimination step(s) 
excludes a covariate with effect p-value above 0.40. The procedure stopped if no more covariates fulfill 
the inclusion criteria or the last included covariate needed to be excluded in the elimination step.  The 
discriminatory power of the logistic models was assessed using receiver operating characteristic (ROC) 
curves. For survival models 95% CI for the hazard ratio for exposure metrics and other covariate effects 
were reported. 

E-R Analysis for Safety 

Dependent variables and exposure metrics of the E-R analysis for safety were summarized in Table 42: 

Table 41: Exposure metrics Considered in the Analysis of Adverse Event Incidence 

 
[Source: BLA 761078/SDN 1, M&S Exposure-Safety Analysis Report, Table 13] 

For each type of adverse event, subjects were classified as “AE” (experiencing the AE at least once 
during the duration of the study) or “non-AE” (not experiencing the AE). The influence of exposure 
metrics on AEs was explored graphically, followed by logistic regression: 

,  Equation 3 

Here, P is the probability of having at least one adverse event during participation in the study, β0 is the 
intercept, βn are the regression coefficients for the n covariates (Xn) and explanatory, variables (using 
AUCss as an illustrative example). 
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[Source: BLA 761078/SDN 1, M&S Exposure-Efficacy Analysis Report, Figure 15] 
Table 42: Univariate Cox models for PFS and OS, per Exposure Metric 

PFS AUCss Ctrough,ss Ctrough,first 
P value 0.0002 0.0006 0.0001 
HR (95% CI) 0.946 (0.919 – 0.974) 0.975 (0.960 – 0.989) 0.958 (0.937 – 0.980) 
    
OS AUCss Ctrough,ss Ctrough,first 
P value <0.0001 <0.0001 <0.0001 
HR (95% CI) 0.923 (0.894 – 0.954) 0.960 (0.942 – 0.977) 0.939 (0.915 – 0.964) 

[Source: Adapted from BLA 761078/SDN 1, M&S Exposure-Efficacy Analysis Report, Table 18 and 19] 
Table 43. Multivariable PFS Cox Models per Exposure Metric (Significant Effects in Bold). 

 
[Source: BLA 761078/SDN 1, M&S Exposure-Efficacy Analysis Report, Table 20] 
 
Table 44: Multivariable OS Cox Models per Exposure Metric (significant effects in bold). 
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 Grouping of Preferred Terms 13.5.

Composite Term Preferred Terms 
Abdominal Pain Abdominal discomfort 

Abdominal pain 
Abdominal pain lower 
Abdominal pain upper 
Gastrointestinal pain 

Anemia Anemia 
Iron deficiency anemia 

Asthenic Conditions Asthenia 
Fatigue 
Malaise 

Bone Fracture Femur fracture 
Humerus fracture 
Rib fracture 

Creatinine Increased/Renal Failure Acute kidney injury 
Creatinine increased 
GFR decreased 
Renal failure 

Cough Cough 
Productive cough 

Decreased Appetite Decreased appetite 
Hypophagia 

Diarrhea Diarrhea 
Enterocolitis 

Dyspnea Dyspnea 
Dyspnea on exertion 

Reference ID: 4094511



BLA Multi-disciplinary Review and Evaluation: BLA 761078 
Bavencio (Avelumab) 
 

  122 
Version date: February 1, 2016 for initial rollout (NME/original BLA reviews) 

Elevated Transaminases ALT increased 
AST increased 
Autoimmune hepatitis 
Drug-induced liver injury 
Hepatic function abnormal 
Transaminases increased 

Hematuria Hematuria 
Urinary tract hemorrhage 

Hypertension Hypertension 
Hypertensive crisis 
Blood Pressure increased 

Hypotension Hypotension 
Orthostatic hypotension 

Infusion-related Reactions Select AEs with preferred terms of  
Back pain 
Chills 
Dyspnea 
Flushing 
Hypersensitivity 
Hypotension 
Infusion-related reaction 
Pyrexia 

Intestinal Obstruction Intestinal obstruction 
Small intestine obstruction 

Musculoskeletal Pain Back pain 
Musculoskeletal pain 
Myalgia 
Neck pain 
Pain in extremity 

Peripheral Edema Edema 
Generalized edema 
Peripheral edema 
Peripheral swelling 

Pruritus Generalized pruritus 
Pruritus 

Pyrexia  Pyrexia 
Body Temperature Increased 

Rash Dermatitis acneiform 
Eczema 
Erythema 
Erythema multiforme 
Rash 
Rash erythematous 
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Rash macular 
Rash maculo-papular 
Rash papular 
Rash pruritic 

Respiratory Failure Acute respiratory failure 
Respiratory failure 

Sepsis Sepsis (not urine related) 
Streptococcal bacteremia 

Thrombocytopenia Thrombocytopenia 
Platelet count decreased 

Urinary Tract Infection Bacteremia (if urine related) 
Cystitis 
Kidney Infection 
Pyuria 
Sepsis (if urine related) 
Urinary tract infection 
Urinary tract infection bacterial 
Urinary tract infection enterococcal 
Urinary tract infection fungal 
Urosepsis 

Vomiting Retching 
Vomiting 
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14  Division Director (DHOT) 

Not Applicable 
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15  Division Director (OCP) 

Nam Atiqur Rahman, PhD 
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16  Division Director (OB) 

 
 
Rajeshwari Sridhara, PhD 
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Reference ID: 4094511

APPEARS THIS WAY ON ORIGINAL



BLA Multi-disciplinary Review and Evaluation: BLA 761078 
Bavencio (Avelumab) 
 

  128 
Version date: February 1, 2016 for initial rollout (NME/original BLA reviews) 

17   Division Director (Clinical) 

Julia Beaver, MD 
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OFFICE OF CLINICAL PHARMACOLOGY MEMO

BLA 761078
Link to EDR \\cdsesub1\evsprod\bla761078\
Applicant EMD Serono, Inc.
Submission Date 12/27/2016 (SDN 1); 1/23/2017 (SDN 5); 2/2/2017 (SDN 

7)
Submission Type Original BLA (priority review)
Brand Name BAVENCIOTM

Generic Name Avelumab
Dosage Form and Strength Injectable/injection, 20 mg/mL
Route of Administration Intravenous 
Proposed Indication (For Accelerated Approval) For the treatment of patients 

with locally advanced or metastatic urothelial cancer (UC) 
with disease progression on or after platinum-based 
therapy.

Proposed Dosing Regimen 10 mg/kg as an intravenous infusion over 60 minutes 
every 2 weeks.

Associated INDs 115747 (solid tumors), 119394 (MCC), , 

OCP Review Team Nan Zheng, Ph.D., Jingyu (Jerry) Yu, Ph.D., Pengfei 
Song, Ph.D.

OCP Final Signatory NAM Atiqur Rahman, Ph.D. (Division Director)

The Office of Clinical Pharmacology (OCP) review has been integrated to the 
Multidisciplinary Review and Evaluation, which will be documented into DARRTS.  The 
proposed dose of 10 mg/kg administered as an intravenous infusion over 60 minutes 
every two weeks is acceptable based on clinical efficacy and safety demonstrated in two 
UC expansion cohorts in Study EMR 100070-001.  However, this dose may not be 
optimal considering the short half-life relative to dosing interval, low steady state 
exposure, the positive E-R relationship on efficacy, a lack of E-R relationship on safety, 
as well as the fact that the maximum tolerated dose was not reached at 20 mg/kg dose 
level in the dose escalation phase of Study EMR 100070-001.  As a dosing regimen of 10 
mg/kg once weekly is being tested in an ongoing trial (EMR100070-005) in patients with 
non–small-cell lung cancer, the applicant agreed to submit the final study report of Study 
EMR100070-005 as well as exposure-response analysis as a post marketing commitment.  
Depending on the results of Study EMR100070-005 and exposure-response analysis, a 
trial to evaluate an alternate dosing regimen of avelumab in patients with UC may be 
necessary.  There are no other outstanding issues in this BLA from a clinical 
pharmacology perspective.  
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NDA/BLA Number:  761078 Applicant:  EMD Serono, Inc.    Stamp Date:  12/27/2016

Drug Name:  Avelumab 
(MSB0010718C)

NDA/BLA Type: BLA

On initial overview of the NDA/BLA application for filing:

Content Parameter Yes No NA Comment
FORMAT/ORGANIZATION/LEGIBILITY
1. Identify the general format that has been used for this 

application, e.g. electronic common technical document 
(eCTD).

x

2. Is the clinical section legible and organized in a manner to 
allow substantive review to begin?

x

3. Is the clinical section indexed (using a table of contents) 
and paginated in a manner to allow substantive review to 
begin? 

x

4. For an electronic submission, is it possible to navigate the 
application in order to allow a substantive review to begin 
(e.g., are the bookmarks adequate)?

x

5. Are all documents submitted in English or are English 
translations provided when necessary?

x

LABELING
6. Has the applicant submitted a draft prescribing information 

that appears to be consistent with the Physician Labeling 
Rule (PLR) regulations and guidances (see 
http://www.fda.gov/Drugs/GuidanceComplianceRegulatory
Information/LawsActsandRules/ucm084159 htm

x

SUMMARIES
7. Has the applicant submitted all the required discipline 

summaries (i.e., Module 2 summaries)?
x

8. Has the applicant submitted the integrated summary of 
safety (ISS)?

x

9. Has the applicant submitted the integrated summary of 
efficacy (ISE)?

x

10. Has the applicant submitted a benefit-risk analysis for the 
product?

x

11. Indicate if the Application is a 505(b)(1) or a 505(b)(2).  505(b)(1)
505(b)(2) Applications
12. If appropriate, what is the relied upon listed drug(s)?
13. Did the applicant provide a scientific bridge demonstrating 

the relationship between the proposed product and the listed 
drug(s)/published literature?

14. Describe the scientific bridge (e.g., BA/BE studies)
DOSAGE
15. If needed, has the applicant made an appropriate attempt to 

determine the correct dosage regimen for this product (e.g., 
appropriately designed dose-ranging studies)?
Study Number: EMR100070-001
Study Title:  A Phase I, open-label, multiple-ascending dose 
trial to investigate the safety, tolerability, pharmacokinetics, 
biological and clinical activity of avelumab
(MSB0010718C) in subjects with metastatic or locally 
advanced solid tumor and expansion to selected indications

x A higher dose may be 
explored as part of a 
PMC.
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Content Parameter Yes No NA Comment
Sample Size:  153 patients with UC.                                     
Treatment Arms: Single-arm study- Avelumab 10 mg/kg 
every 2 weeks
Location in submission: 5.3.4.2

EFFICACY
16. Do there appear to be the requisite number of adequate and 

well-controlled studies in the application?

Pivotal Study #1
 EMR100070-001 
A Phase I, open-label, multiple-ascending dose trial to 
investigate the safety, tolerability, pharmacokinetics, 
biological and clinical activity of avelumab
(MSB0010718C) in subjects with metastatic or locally 
advanced solid tumor and expansion to selected indications

                                                      Indication:
Urothelial Carcinoma

x

17. Do all pivotal efficacy studies appear to be adequate and 
well-controlled within current divisional policies (or to the 
extent agreed to previously with the applicant by the 
Division) for approvability of this product based on 
proposed draft labeling?

x

18. Do the endpoints in the pivotal studies conform to previous 
Agency commitments/agreements?  Indicate if there were 
not previous Agency agreements regarding 
primary/secondary endpoints.

x

19. Has the application submitted a rationale for assuming the 
applicability of foreign data to U.S. population/practice of 
medicine in the submission?

x

SAFETY
20. Has the applicant presented the safety data in a manner 

consistent with Center guidelines and/or in a manner 
previously requested by the Division?

x

21. Has the applicant submitted adequate information to assess 
the arythmogenic potential of the product (e.g., QT interval 
studies, if needed)?

x

22. Has the applicant presented a safety assessment based on all 
current worldwide knowledge regarding this product?

x

23. For chronically administered drugs, have an adequate 
number of patients (based on ICH guidelines for exposure1) 
been exposed at the dosage (or dosage range) believed to be 
efficacious?

x

24. For drugs not chronically administered (intermittent or 
short course), have the requisite number of patients been 
exposed as requested by the Division?

x

1 For chronically administered drugs, the ICH guidelines recommend 1500 patients overall, 300-600 
patients for six months, and 100 patients for one year. These exposures MUST occur at the dose or dose 
range believed to be efficacious.
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Content Parameter Yes No NA Comment
25. Has the applicant submitted the coding dictionary2 used for 

mapping investigator verbatim terms to preferred terms?
x

26. Has the applicant adequately evaluated the safety issues that 
are known to occur with the drugs in the class to which the 
new drug belongs?

x

27. Have narrative summaries been submitted for all deaths and 
adverse dropouts (and serious adverse events if requested 
by the Division)?

x

OTHER STUDIES
28. Has the applicant submitted all special studies/data 

requested by the Division during pre-submission 
discussions?

x

29. For Rx-to-OTC switch and direct-to-OTC applications, are 
the necessary consumer behavioral studies included (e.g., 
label comprehension, self selection and/or actual use)?

x

PEDIATRIC USE
30. Has the applicant submitted the pediatric assessment, or 

provided documentation for a waiver and/or deferral?
x

PREGNANCY, LACTATION, AND FEMALES AND 
MALES OF REPRODUCTIVE POTENTIAL USE
31. For applications with labeling required to be in Pregnancy 

and Lactation Labeling Rule (PLLR) format, has the 
applicant submitted a review of the available information 
regarding use in pregnant, lactating women, and females 
and males of reproductive potential (e.g., published 
literature, pharmacovigilance database, pregnancy registry) 
in Module 1 (see 
http://www.fda.gov/Drugs/DevelopmentApprovalProcess/D
evelopmentResources/Labeling/ucm093307 htm)?

x

ABUSE LIABILITY
32. If relevant, has the applicant submitted information to 

assess the abuse liability of the product?
x

FOREIGN STUDIES
33. Has the applicant submitted a rationale for assuming the 

applicability of foreign data in the submission to the U.S. 
population?

x

DATASETS
34. Has the applicant submitted datasets in a format to allow 

reasonable review of the patient data? 
x

35. Has the applicant submitted datasets in the format agreed to 
previously by the Division?

x

36. Are all datasets for pivotal efficacy studies available and 
complete for all indications requested?

x

37. Are all datasets to support the critical safety analyses 
available and complete?

x

38. For the major derived or composite endpoints, are all of the 
raw data needed to derive these endpoints included? 

x

2 The “coding dictionary” consists of a list of all investigator verbatim terms and the preferred terms to 
which they were mapped. It is most helpful if this comes in as a SAS transport file so that it can be sorted 
as needed; however, if it is submitted as a PDF document, it should be submitted in both directions 
(verbatim -> preferred and preferred -> verbatim).
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CASE REPORT FORMS
39. Has the applicant submitted all required Case Report Forms 

in a legible format (deaths, serious adverse events, and 
adverse dropouts)?

x

40. Has the applicant submitted all additional Case Report 
Forms (beyond deaths, serious adverse events, and adverse 
drop-outs) as previously requested by the Division?

x

FINANCIAL DISCLOSURE
41. Has the applicant submitted the required Financial 

Disclosure information?
x

GOOD CLINICAL PRACTICE
42. Is there a statement of Good Clinical Practice; that all 

clinical studies were conducted under the supervision of an 
IRB and with adequate informed consent procedures?

x

IS THE CLINICAL SECTION OF THE APPLICATION FILEABLE? __yes______

If the Application is not fileable from the clinical perspective, state the reasons and provide 
comments to be sent to the Applicant.

Please identify and list any potential review issues to be forwarded to the Applicant for the 74-
day letter.

Chana Weinstock 3/14/17
Reviewing Medical Officer Date

Virginia (Ellen) Maher                                                                                3/14/17
Clinical Team Leader Date
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STATISTICS FILING CHECKLIST FOR A NEW NDA/BLA

File name: 5_Statistics Filing Checklist for BLA_761078

NDA Number: 761078 Applicant: EMD Serono Stamp Date: 12/27/16

Drug Name: Avelumab NDA/BLA Type: BLA

On initial overview of the NDA/BLA application for RTF:

Content Parameter Yes No NA Comments

1 Index is sufficient to locate necessary reports, tables, data, 
etc.

x

2 ISS, ISE, and complete study reports are available 
(including original protocols, subsequent amendments, etc.)

x

3 Safety and efficacy were investigated for gender, racial, 
and geriatric subgroups investigated (if applicable).

x

4 Data sets in EDR are accessible and do they conform to 
applicable guidances (e.g., existence of define.pdf file for 
data sets).

x

IS THE STATISTICAL SECTION OF THE APPLICATION FILEABLE? _yes____

If the NDA/BLA is not fileable from the statistical perspective, state the reasons and provide 
comments to be sent to the Applicant.

Please identify and list any potential review issues to be forwarded to the Applicant for the 74-
day letter.

Content Parameter (possible review concerns for 74-
day letter)

Yes No NA Comment

Designs utilized are appropriate for the indications requested. x
Endpoints and methods of analysis are specified in the 
protocols/statistical analysis plans.

x

Interim analyses (if present) were pre-specified in the protocol 
and appropriate adjustments in significance level made.  
DSMB meeting minutes and data are available.

x

Appropriate references for novel statistical methodology (if 
present) are included.

x

Safety data organized to permit analyses across clinical trials 
in the NDA/BLA.

x

Investigation of effect of dropouts on statistical analyses as 
described by applicant appears adequate.

x
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comparing to-be-marketed product(s) and those 
used in the pivotal clinical trials?
2. Did the applicant provide metabolism and 
drug-drug interaction information? (Note: RTF 
only if there is complete lack of information)

☐Yes ☐No N/A

3. Did the applicant submit pharmacokinetic 
studies to characterize the drug product, or submit 
a waiver request?

Yes ☐No ☐N/A

4. Did the applicant submit comparative 
bioavailability data between proposed drug 
product and reference product for a 505(b)(2) 
application?

☐Yes ☐No N/A

5. Did the applicant submit data to allow the 
evaluation of the validity of the analytical assay 
for the moieties of interest? Yes ☐No ☐N/A

PK Reports: RF6870, RF7010, 218-1407 
& 15-IV104-V0 
ADA Reports:  TNJS13-170, TNJS13-
170A1, IP190 & IP373

6. Did the applicant submit study reports/rationale 
to support dose/dosing interval and dose 
adjustment?

Yes ☐No ☐N/A

7. Does the submission contain PK and PD 
analysis datasets and PK and PD parameter 
datasets for each primary study that supports 
items 1 to 6 above (in .xpt format if data are 
submitted electronically)?

Yes ☐No ☐N/A

8. Did the applicant submit the module 2 
summaries (e.g. summary-clin-pharm, summary-
biopharm, pharmkin-written-summary)?  

Yes ☐No ☐N/A

9. Is the clinical pharmacology and 
biopharmaceutics section of the submission 
legible, organized, indexed and paginated in a 
manner to allow substantive review to begin?
If provided as an electronic submission, is the 
electronic submission searchable, does it have 
appropriate hyperlinks and do the hyperlinks 
work leading to appropriate sections, reports, and 
appendices?

Yes ☐No ☐N/A

Complete Application
10. Did the applicant submit studies including 
study reports, analysis datasets, source code, input 
files and key analysis output, or justification for 
not conducting studies, as agreed to at the pre-
NDA or pre-BLA meeting?  If the answer is ‘No’, 
has the sponsor submitted a justification that was 
previously agreed to before the NDA submission?

Yes ☐No ☐N/A

Criteria for Assessing Quality of an NDA (Preliminary Assessment of Quality) Checklist
Data 
1. Are the data sets, as requested during pre- Yes ☐No ☐N/A
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all subsequent clinical trials, and commercial supply. Pop PK analysis of pooled PK data across Studies 001, 
002 and 003 showed that there was no influence of the change in manufacturing process on avelumab PK.

Proposed Recommended Dosage: Administer 10 mg/kg as an intravenous infusion over 60 minutes every 2 
weeks. Premedicate for the first 4 infusions and subsequently as needed.

Justification for Recommended Dose: The recommended dose for treatment of mMCC is 10 mg/kg of 
avelumab, given by IV infusion once every 2 weeks. Safety and tolerability of the selected dose was 
demonstrated in the dose escalation phase of Study 001 where doses of 1, 3, 10 and 20 mg/kg were studied and 
MTD was not reached. In patients taking the 10 mg/kg Q2W dose, high target occupancy (93.2 ± 1.29%) of 
PD-L1 in peripheral blood mononuclear cells was achieve during the whole dose interval. Efficacy of the 
selected dose in the target population was demonstrated in the UC cohorts of Study 001.  

Efficacy: Study 001 is an ongoing, global Phase Ib open-label dose-escalation study with concurrent parallel-
group expansion in selected tumor types, including UC. Study 001 enrolled 2 cohorts of subjects with locally 
advanced or metastatic UC whose disease had progressed after treatment with at least 1 platinum-containing 
regimen for inoperable locally advanced or metastatic UC, or who were ineligible for cisplatin-based 
chemotherapy. The initial expansion cohort enrolled is referred to as the ‘secondary expansion cohort,’ and 
enrolled a total of 44 subjects. The subsequent expansion cohort to enroll subjects is referred to as the ‘efficacy 
expansion cohort,’ and enrolled 205 subjects. Enrollment of UC subjects in Study 001 is complete. The 2 UC 
cohorts had similar eligibility criteria, and the combined cohorts (N=242, excluding 7 subjects who were 
cisplatin naïve) provide the pivotal population. A total of 161 subjects have been followed for a minimum of 6 
months as of the 9 June 2016 data cutoff date form the basis of the primary efficacy population. The data 
showed a confirmed Independent Endpoint Review Committee (IERC)-assessed ORR of 17.4% (95% 
confidence interval [CI]: 11.9, 24.1) and a 24-week durability of response of 92.3% (95% CI: 72.6, 98.0) 
among the 161 subjects with at least 6 months of follow up. Consistent results were observed in subjects who 
had ≥ 13 weeks of follow up (N=226) and in the ITT set (N=242).

Reference ID: 4055856
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Safety: Given the relatively small size of the UC study population (N=249), safety data from subjects with 
other advanced solid tumors from Study EMR100070-001 (N=1401) and MCC subjects from EMR100070-003 
(N=88) (non-UC group N=1489) were analyzed and presented side by side with data from UC subjects (UC 
group) and in a pooled group (total group; N=1738). TEAEs were reported in > 90% of subjects in both the UC 
and non-UC groups. In the UC group, TEAEs reported in ≥ 15% of subjects were fatigue, nausea, infusion 
related reaction, decreased appetite, anemia, decreased weight, diarrhea, constipation, urinary tract infection, 
disease progression, abdominal pain, and pyrexia. In the non-UC group, TEAEs reported in ≥ 15% of subjects 
were fatigue, nausea, diarrhea, constipation, decreased appetite, vomiting, decreased weight, and infusion 
related reaction. Overall, the types of TEAEs and frequencies of each event were generally similar between the 
UC and non-UC groups. With the exception of irAEs and IRRs, the types of commonly reported TEAEs in both 
studies were consistent with the types of AEs commonly observed in patients with advanced or metastatic 
malignancies that have progressed after ≥ 1 lines of prior anti-cancer therapy. (See Applicant’s tables below)

Reference ID: 4055856
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Clinical Pharmacology Studies Submitted in the BLA: The clinical pharmacology of avelumab (including 
PK, PK/PD, QTc, and immunogenicity assessments) has been characterized in Studies 001, 002, and 003 (See 
Applicant’s tables below).
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The PK of avelumab has been determined using both non-compartmental analyses (NCA) and population PK 
(PopPK) analyses. The results from the PopPK analyses are presented as follows:

 CL was estimated to be 0.0246 L/hr [95% confidence interval (CI): 0.0239, 0.0252] for a typical subject.
 Geometric mean Vss was estimated to be 4.72 L (95% CI: 4.63, 4.82).
 Geometric mean t1/2 was estimated to be 6.1 days (95% CI: 140, 152).
 Steady state is expected to be reached by the 3rd dosing cycle and the accumulation ratio is 1.25.
 Body weight was found to influence CL, central volume of distribution (V1) and peripheral volume of 

distribution (V2), with all 3 parameters increasing with increasing weight. 
 Male subjects had a 19.9% higher CL and 20.3% higher V1 than female subjects after body weight effect is 

included. The difference in simulated AUCSS between the sexes is regarded as clinically not meaningful.
 The model predicted that subjects with mMCC had a smaller CL of 22.4%, and a higher exposure than 

subjects with other tumor types. This observation had no impact on the recommended dose.
 There was an influence of baseline tumor size on avelumab CL. Avelumab CL increased with increasing 

baseline tumor size. This change is considered not clinically meaningful.
 There was an influence of albumin concentrations on avelumab CL. Avelumab CL decreased with 

increasing albumin concentration. The change is considered not clinically meaningful. 
 The effect of immunogenicity was only significant on V2. No change in simulated AUCss was observed.
 There was no influence of renal or hepatic impairment on CL and thus, no dose adjustment is needed in 

patients with renal or hepatic impairment.
 The concomitant medications included in the popPK analysis did not have an influence on avelumab CL.
 Avelumab is not expected to have an effect on the PK of other drugs. Avelumab did not induce cytokines to 

concentrations needed to affect transporters involved in the distribution or CYP450 metabolism for small 
molecule drugs. Levels of several major circulating cytokines were measured in Study 001 over a period of 
6 weeks, including interleukin (IL)-1β, IL-2, IL-4, IL-6, IL-10, interferon-γ (IFNγ) and tumor necrosis 
factor-α (TNFα). After repeated administration of 10 mg/kg Q2W, IFNγ and TNFα concentrations remained 
low overall (e.g., 1.9±1.6 pg/mL on Day 15 for IFNγ). No apparent dose response was observed based on 
data collected from the 1 to 20 mg/kg cohorts.

Exposure-Efficacy Analyses: The exposure-efficacy analyses used data from 153 subjects with UC treated 
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with avelumab and with a minimum follow-up of 6-months (by cut-off date March 19, 2016) in Study 001. 
Logistic regression was used to assess the relationship between best overall response (BOR) of complete 
response or partial response and each of 3 predicted exposure metrics: AUCss, Ctrough,ss, and concentration at the 
end of the first dose interval (Ctrough,first). Cox proportional hazard models were used to assess the relationships 
between progression-free survival (PFS) and overall survival (OS) and avelumab exposure. Apparent exposure-
BOR, exposure-PFS and exposure-OS relationships were identified for all 3 exposure metrics, where a higher 
exposure was associated with a higher rate of response or longer PFS. 

Exposure-safety Analyses: The exposure-safety analyses used data from 1712 subjects treated with avelumab 
who had PK data in Studies 001, 002 and 003, including 241 subjects in 2 UC cohorts from Study 001 who 
received 10 mg/kg of avelumab as of 19 March 2016. Avelumab exposure was a weak factor associated with an 
increase in immune-related adverse event (irAE) incidence. The estimated probability of experiencing an irAE 
increased modestly with increasing avelumab exposure. The estimated probability of experiencing TEAEs or 
infusion-related reactions (IRRs) did not increase with increasing avelumab exposure.

Exposure-QTc Analysis: A total of 2194 time-matched singlet locally-read 12-lead ECG and avelumab 
concentrations were collected from a total of 689 study subjects from Studies 001, 002 and 003. Exposure-QTc 
analysis show that the effect of avelumab on QTc or QTc change from baseline (ΔQTc) is minimal for the QT 
corrected for heart rate by Fridericia’s formula (QTcF) and the QT corrected via a project specific factor 
(QTcP), indicating that avelumab does not have a clinically meaningful effect on cardiac repolarization.

Immunogenicity Assessment: Based on data submitted in this BLA, the incidence of immunogenicity is low 
and ADA against avelumab did not appear to impact PK, safety, and efficacy.

 Treatment-emergent ADA incidence was 64 of 1558 subjects (4.1%) across the integrated safety analysis 
population. A similar treatment-emergent incidence was observed within the UC subjects: 10 of 200 
subjects (5.0%). Titers were generally low across ADA ever-positive subjects, with no clear relationship 
between the duration of immunogenicity response and the maximum observed titer.  

 ADA ever positive subjects had numerically lower Ctrough than ADA never positive subjects. The trend is 
not statistically significant. Causality could not be established as Ctrough within subjects was similar before 
and after seroconversion. Concentration at the end of infusion (CEOI) was similar between ADA ever 
positive subjects and ADA never positive subjects. ADA was only retained in the final PopPK model for 
V2. Together, the data suggest no clinically meaningful impact on PK.

 A greater percentage of ADA ever-positive subjects had an IRR (29 of 71; 40.8%) versus ADA never-
positive subjects (392 of 1588; 24.7%) in the integrated safety analysis population. This appears to be an 
association rather than causation as only 13 of 71 ADA ever-positive subjects had at least 1 IRR at or after 
ADA seroconversion; 5 of these 13 subjects did discontinue treatment due to IRRs. No significant impact 
on safety profile was identified as the numerical increase does not represent a change in the risk assessment 
nor demonstrate a need to monitor immunogenicity separate from observing IRRs in the clinic.

 No apparent clinically meaningful impact of immunogenicity on efficacy was observed in the UC cohorts of 
Study 001. 

Reference ID: 4055856



---------------------------------------------------------------------------------------------------------
This is a representation of an electronic record that was signed
electronically and this page is the manifestation of the electronic
signature.
---------------------------------------------------------------------------------------------------------
/s/
----------------------------------------------------

NAN ZHENG
02/14/2017

PENGFEI SONG
02/14/2017

Reference ID: 4055856



PHARMACOLOGY/TOXICOLOGY FILING CHECKLIST FOR 
BLA 

File name: 5_Pharmacology_Toxicology Filing Checklist for NDA_BLA or Supplement 
010908

BLA Number:   761078 Applicant: EMD Serono, Inc Stamp Date: December 27, 2017

Drug Name: Avelumab BLA Type: Commercial

On initial overview of the BLA application for filing:

Content Parameter Yes No Comment
1 Is the pharmacology/toxicology section 

organized in accord with current regulations 
and guidelines for format and content in a 
manner to allow substantive review to 
begin?  

n/a
cross-reference to BLA 761049
No pharmacology/toxicology data are 
submitted.

2 Is the pharmacology/toxicology section 
indexed and paginated in a manner allowing 
substantive review to begin? 

n/a

3 Is the pharmacology/toxicology section 
legible so that substantive review can 
begin? 

n/a

4 Are all required (*) and requested IND 
studies (in accord with 505 b1 and b2 
including referenced literature) completed 
and submitted (carcinogenicity, 
mutagenicity, teratogenicity, effects on 
fertility, juvenile studies, acute and repeat 
dose adult animal studies, animal ADME 
studies, safety pharmacology, etc)?

n/a

5 If the formulation to be marketed is 
different from the formulation used in the 
toxicology studies, have studies by the 
appropriate route been conducted with 
appropriate formulations?  (For other than 
the oral route, some studies may be by 
routes different from the clinical route 
intentionally and by desire of the FDA).

n/a

6 Does the route of administration used in the 
animal studies appear to be the same as the 
intended human exposure route?  If not, has 
the applicant submitted a rationale to justify 
the alternative route?

n/a

7 Has the applicant submitted a statement(s) 
that all of the pivotal pharm/tox studies 
have been performed in accordance with the 
GLP regulations (21 CFR 58) or an 
explanation for any significant deviations?

n/a

8 Has the applicant submitted all special
studies/data requested by the Division 
during pre-submission discussions?

n/a
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PHARMACOLOGY/TOXICOLOGY FILING CHECKLIST FOR 
BLA 

File name: 5_Pharmacology_Toxicology Filing Checklist for NDA_BLA or Supplement 
010908

Content Parameter Yes No Comment
9 Are the proposed labeling sections relative 

to pharmacology/toxicology appropriate 
including human dose multiples expressed 

in either mg/m2 or comparative 
serum/plasma levels) and in accordance 
with 201.57?

x

10 Have any impurity – etc. issues been 
addressed?    (New toxicity studies may not 
be needed.)

*x
* Issues generally identified during review

Has the applicant addressed any abuse 
potential issues in the submission?

n/a

If this BLA is to support a Rx to OTC 
switch, have all relevant studies been 
submitted?

n/a

* Issues generally identified during review.

IS THE PHARMACOLOGY/TOXICOLOGY SECTION OF THE APPLICATION 
FILEABLE? ____yes____

If the NDA/BLA is not fileable from the pharmacology/toxicology perspective, state the reasons 
and provide comments to be sent to the Applicant.

Please identify and list any potential review issues to be forwarded to the Applicant for the 74-
day letter.

Wei Chen, PhD                                                                                02/07/2017
Reviewing Pharmacologist Date

Todd Palmby, PhD                                                                             
Team Leader/Supervisor Date
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