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Of the patients receiving 10mg/kg every 2 weeks in the Study 1108 (which included 
urothelial cancer patients), 21 (2.8%) of the 751 patients developed ADA and 1 (0.1%) 
patient developed neutralizing antibody. Across all doses administered (0.1 – 20 mg/kg), 
25 (3.2%) of 790 patients developed ADAs and 3 (0.4%) developed neutralizing 
antibody. Most ADA titers ranged from 1 to 32, with one patient having a titer of 128 to 
4, 096. Only 1 (0.1%) patient developed antibody to the TM Fc domain. In the 
ATLANTIC group patients who received 10 mg/kg every 2 weeks, 16 (4.3%) of 373 
patients developed ADAs and 2 (0.5%) had neutralizing antibody. The titer for this study 
ranged from 1 to 16 and 1 patient had a titer of 1,024. The sponsor reports that the 
presence of ADAs did not have an effect on the PK of the drug, safety, or efficacy.

FDA Comment
The immunogenicity results indicate that this product is not very immunogenic.  This 
immunogenicity rate is consistent with other recently approved monoclonal antibody 
products specific for PD-L1 and PD1.  The clinical pharm reviewer is providing a 
detailed assessment of the clinical analysis of ADA in patients in her review.  Serum 
sample from an early time point such as 14 days were not evaluated for potential IgM 
specific ADA. An IR was sent to the Sponsor to collect serum samples earlier in future 
clinical trials to address the levels of IgM specific ADA.  In response to the OBP IR #3, 
the Sponsor states that IgM is low affinity and that the assay may not detect IgM due to 
low sensitivity and drug tolerance. The Sponsor states that they have moved to dosing 
every four weeks and that drug levels will not be at Ctrough levels during 7 -14 days 
which could further interfere with detecting low affinity IgM antibodies. They further 
state that IgM will undergo class switch to the IgG, which will be detected in the assay at 
later time points. The FDA agrees with the sponsor’s justification for not analyzing 
serum from time points most likely to detect IgM, such as day 14 because the antibody 
incidence rate is low and IgG levels appear to have no effect on pK.
Screening, Confirmatory and Titer assay (Validation Report V-IM-0077)
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Principal of the assay
An electrochemiluminescence (ECL) double bridging assay was developed for screening, 
confirmation, and titer assessment of ADA to MEDI4736 in human serum. Samples, 
including positive and negative controls, were mixed with biotinylated MEDI4736 and 
ruthenium conjugated MEDI4736 in equal amount to form ADA immunocomplexes. The 
immunocomplexes were allowed to form overnight at 2 - 8°C. I- blocking buffer was 
used to block Streptavidin MULTI-ARRAY 96 well plates for at least 1 hour at room 
temperature. The streptavidin coated plates captured the biotin labeled ADA 
immunocomplexes and light is emitted from ruthenium when electrochemically 
stimulated. A MSD Sector Imager is used to capture the ECL signal and quantify the 
amount of immunocomplexes on the plate.

Validation of this assay was performed at the site. Cross-validation for this 
study was performed at the Mountain View facility.  Sixty individual patient sera 
diagnosed with a variety of tumors types (not treated with MEDI4736) served as the 
negative control   Serum is stored at -20 ±10°C or below. The 
positive control is a  goat anti-MEDI4736 antibody and the negative control is 100% 
normal human serum. 

1. ADA Screening Assay

Limit of Detection (LOD)/Sensitivity
At the  site goat anti-MEDI4736 was serially diluted 1:3 starting with 100,000 
ng/mL and data were generated by calculating the signal to background ratio at each 
concentration point. The LOD is 21.4 ng/mL in 100% normal human serum with a 1% 
false positive rate. The LOD is 17.79 ng/mL with a false positive rate of 5%. The 
Sponsor shows that the assay can detect antibody levels up to 100,000 ng/mL in 100% 
normal human serum without a hook effect. Cross validation for the screening LOD was 
determined at the Mountain View site. The common LOD between the two facilities was 
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determined to be 27.16 ng/mL.  Provided below are the Sponsor’s results at the  
site.

FDA comment:
The Sponsor provided results showing that the method is sensitive and can detect 
approximately 30 ng/mL ADA. The sensitivity of the screening ADA assay is adequate 
because it is below the 2016 Draft FDA guidance recommendation of 100 ng/mL.

Precision
Goat anti-MEDI4736 was used as the positive control and diluted to 160, 80 and 40 
ng/mL in 100% normal human serum. Signal to background ratios was used to determine 
precision. Intra-assay precision was tested with 23 plates and determined by calculating 
the positive control %CV from each plate. The Sponsor reports that the %CV ranged 
from 0 -13 %. Inter-assay control was determined by calculating the %CV of positive 
controls from all plates. The precision for the negative control, 100% normal human 
serum, was based on the mean ECL signal. The intra-assay precision was 5% and the 
inter-assay precision was 8% for negative controls. The blocking buffer did not 
significantly affect the assay background according to the Sponsor. Cross-validation for 
inter-assay precision for the screening assay was performed at the Mountain View site. 
The positive control antibody (40ng/mL in 100% normal human serum) was analyzed by 
2 analysts over 3 days. The inter-assay precision was 6% CV which is acceptable. The 
inter-assay variability for the negative control (100% normal human serum) was 7% 
which met their acceptance criteria of ≤ 30% CV.  The table below shows intra-assay and 
inter-assay results for each concentration level of the positive control antibody at the 

 facility.
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FDA comment: 
The precision of the methods is adequate and consistent with the Draft 2016 FDA 
immunogenicity assay guidance of less than 20% CV.  

Screening Assay Cut Point 
Sixty individual cancer patient (not treated with MEDI4736) sera were tested by 2 
analysts on 3 different days. Signal to background ratio was used to establish the cut 
point. 100% normal human sera were used to establish assay background. Background 
was measured for every plate. Signal to background ratio was log transformed to 
determine the cut point. The test for outliers and normality was performed on non-
transformed data. Outliers were removed but the data set was found to be not statistically 
normally distributed. The data set was log transformed but still failed the test for 
normality after outliers were removed. A nonparametric test was used to establish the cut 
point that corresponds to the 99th percentile (1% false positive). The cut point factor 
established at the  site was 1.14 and corresponds to a 1% false positive rate.  The 
table below shows the LOD for varies false positive rates.

The screening cut point was cross-validated at another AstraZeneca facility, Mountain 
View. A separate set of 60 individual cancer patient sera was used and tested by 2 
analysts over 3 days. The screening assay cut point factor at this facility was 1.27 and 
was found to be statistically similar to the cut point factor determined at the  
facility (cut point = 1.14). When the data were combined between the two facilities, the 
cut point was established as 1.24 and LOD was 27.16 ng/mL at a false positive rate of 1% 
using a nonparametric test.

FDA comment: 
The FDA currently accepts a variety of methods to establish the cut point of the ADA 
screening method.  A floating cut point is established every time the method is performed 
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while a fixed cut point is established at the time of validation. A common fixed cut point 
of 1.24 (signal to background) was established for the analysis of serum for the trial.  The 
1.24 cut point is based on a false positive rate of 1%.  FDA 2016 guidance recommends 
that a 5% false positive rate be set for the screening assay.  An IR was sent regarding the 
use of a 1% false positive rate when determining the cut point.  The Sponsor indicated 
that the method is very sensitive and can detect ADA at 27 ng/ml.  The use of the 5% cut 
point may not be appropriate because the 5% false positive cut point may lead to 
increase classification of samples as positive for ADA when they are true negatives, thus 
decreasing method sensitivity. This issue was discussed at the Immunogenicity working 
Group on January 18, 2017. The consensus was to allow for a 1% false positive rate 
because the sensitivity of the assay is below 100 ng/mL and the observed false rate is 
8.33%.  Thus, for very sensitive screening methods a 1% false positive rate may be 
appropriate.

It should be noted that the assay cut point is based on the ECL detection signal to 
background ratio.  The cut points at the  and Mountain View facilities were 1.14 
and 1.27, respectively and were reportedly statistically similar.  The precision of the 
method preformed at the two sites is approximately 20% or less. Thus, method precision 
is adequate and consistent with FDA guidance.   

Drug tolerance
Drug tolerance was analyzed by measuring the signal to background ratio of different 
concentrations of goat anti-MEDI4736 antibody in the presence of a range of MEDI4736 
(1,000, 000 – 0 ng/mL). The table below shows the lowest concentration of ADA that can 
be detected above the cut point in the presence of the indicated concentration of the drug. 
The assay reports that at 100 ug/mL of durvalumab the lowest concentration of ADA that 
can be detected is 82.3 ng/mL in 100% normal human sera.

FDA comment: 
The sponsor did not provide sufficient assurance that the assay is capable of detecting 
ADA in the presence of expected serum concentrations of drug. The result above indicate 
that ADA can be detected with MEDI4736 is at approximately 10 ug/ml and MEDI4736 
would have minimal impact of the assay at 100 ug/ml.  Yuhong Chen (clinical 
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#3, the Sponsor states that robustness of the assay was tested during development and the 
results were incorporated into the assay SOP. The Sponsor states that a range of 
temperatures and incubation times were used for validated and sample testing.   The 
Sponsor’s response is adequate because the ADA SOP does include a range for the 
incubation time and temperatures.  A review of the ADA development report is not 
required. 

2. Confirmation Assay
The confirmatory assay used the same method for screening anti-MEDI4736 antibodies. 
To determine the % inhibition, the samples were pre-incubated with MEDI4736 for 1 
hour at room temperature. 

FDA comment: 
The concentration of the competitive drug was not stated in the BLA. In response to an 
IR, the Sponsor provided the SOP for the assay. The final concentration of drug used was 
calculated to be 20ug/ml based on the dilution specified in the SOP.  An IR was sent to 
the Sponsor to provide information regarding the selection of 20 ug/ml of study drug for 
the interference studies. In response to OBP IR #3, the Sponsor states that the drug 
concentration of 400 ug/ml (concentration prior to dilution) was chosen because it was 
calculated to be above the 95th percentile for Ctrough levels (275 ug/ml).  This is based 
on development and validation results.   This sponsor’s response to PMC 2 will better 
address the drug concentration used in the confirmation ADA assay.  

Cut Point Determination
The cut point is calculated using the variability of the signal from negative samples 
(treatment naïve) in the presence and absence of competitor for 60 individual cancer 
patient sera that were tested without drug and with excess drug. Percent inhibition was 
determined as indicated below. The confirmation cut point was determined at a 0.1% 
false positive rate and was established as 22.11% inhibition at the  Positive 
control antibody was diluted to 3 concentration levels (160, 80, 40 ng/mL), then diluted 
to 1:20 in I-Block Buffer and tested for inhibition. The positive control antibody for the 
confirmatory assay was determined to be 40 ng/mL with inhibitions ranging from 55.0 – 
74.1%.  The negative control, 100% normal human serum, tested as negative in the 
confirmatory assay.

(b) (4)
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Cross-validation for inter-assay precision for the confirmatory assay was performed at 
another AstraZeneca facility, Mountain View. The positive control antibody (40ng/mL in 
100% normal human serum) was analyzed by 2 analysts over 3 days.  The inter-assay 
precision was 7% CV which is acceptable. The inter-assay precision for the negative 
control was 6% and 7% for with or without drug, respectively. Cross-validation for the 
confirmation cut point was established at the Mountain View facility. That cut point at 
this facility is 23.14 with 0.1% false positive rate. The two cut points determined at both 
facilities were found to be statistically similar. The combined cut point after data from 
both facilities were merged was established as 23.41% inhibition.

FDA comment:
Initially the clinical samples were analyzed with the cut point of 23.41% inhibition with a 
0.1% false positive rate. FDA 2016 guidance recommends that the cut point for a 
confirmatory assay should be based on a 1% false positive rate. The 0.1% false positive 
rate is too low and true positives may be under estimated. An IR was sent regarding this 
issue. Based on the discussions at the Immunogenicity Work Group on January 18th, the 
Sponsor will be requested to use a 1% false positive rate when establishing the 
confirmatory assay cut point for future studies. The FDA disagrees with the Sponsor and 
will request that the confirmation cut point will be set to 1% false positive rate.  This 
deficiency will be addressed as PMC 1.

3. Titer Assay
Goat anti-MEDI4736 antibody at 20,000 ng/ml is diluted in 1:2 with 100% normal 
human sera. The analysis was performed four times by two analysts.  The mean titer for 
the four dilutions was 1:2048 and a signal/background result of 1.27.  The S/B is above 
the cut point of 1.14.
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FDA comment: 
The results are provided in Appendix 9 regarding titering.   All results were reviewed and 
the titer can be determined for the validation study was 1:2048.  There is some variation 
at this dilution as would be expect since it is at the limit of quantitation for the method.   
The precision was demonstrated for 2 analysts for 2 runs each and found to be 
approximately 20% CV or less.  Overall there are no deficiencies with the validation of 
the titering method.

4. Neutralizing Antibody Assay (Validation Report V-IM-0085)

Principal of the assay
To determine whether serum samples positive in in the screening and confirmatory assays 
are neutralizing, the Sponsor established a competitive ligand binding ECL assay.  This 
assay uses soluble PD-L1 (sPD-L1). The capture antibody is an anti-PD-L1 2.7A4 
antibody.  Human sera samples serve as the negative control and monoclonal anti-
idiotypic antibody AB0470009 is used as a positive control.  
1. Samples are diluted 5 fold in blocking buffer and incubated with 160 ng/mL of 

MEDI4736. 
2. 40 ng/mL of sPD-L1 is added to allow binding. 
3. Samples are transferred to plates coated with anti-PD-L1 2l74 antibody 2.7A4. 
4. Plates are aspirated to remove unbound antibody.  
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Method Validation

FDA comment: 
It is acceptable to base the neutralizing assay cut point  on a 1% false positive rate and 
consistent with FDA 2016 guidance. The FDA guidance recommends that immune assay 
precision is usually CV is less than 20%.  The values in the table are slightly above the 
recommended variance and it is not uncommon for sponsors to have %CV values slightly 
above 20% as in the table above.

The Sponsor shows selectivity by spiking the positive control antibody into 10 human 
sera samples at various concentrations (379 and 569 ng/mL). The Sponsor reports that 
all spiked sera samples were positive and all non-spiked samples tested as negative.
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Limit of Detection and Detection Range
The LOD concentration was determined with a 10 non-zero point standard curve of the 
positive antibody.  For the 12 individual positive control dilution curves, the LOD was 
calculated to be 289 ng/ml with a S:B ration of 2.06. This LOD determination is based on 
a S:B 1% false positive rate. The results are provided in the table below.

Drug Tolerance
A positive control standard curve was tested for drug tolerance by adding in varying 
concentrations of MEDI4736. The Sponsor reports that 711ng/mL or greater of ADA can 
be detected in the presence of 500 ng/mL or less of MEDI4736. 

 
 FDA comment: 
There is a concern that this assay under-estimates neutralizing antibody because of drug 
interference. The Cmax for MEDI 4736 at steady state is 409 ug/ml and the Ctrough is 
182 ug/ml.  The results in the table above indicate the neutralizing antibody assay is 
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Method Validation
Sixty individual cancer patient sera samples were used to validate the assay. The positive 
control was mouse anti-TM monoclonal antibody. The negative control was 100% 
normal human sera, which was used also to dilute the positive control antibody.  Provided 
in the table below are the sponsor’s summary of the validation.

FDA comment: 
Overall the assay is scientifically valid, specific, precise, and has an adequate limit of 
detection.  The cut point should be based on a 1% false positive rate for a confirmatory 
assay. A 0.1% false positive rate is too stringent and real positive samples could be 
missed. This issue is addressed as a PMC. There are minor issues with evaluating assay 
robustness and an IR was sent to address this. As discussed above, the sponsor indicates 
that the robustness of the assay was done during development.  A review of the 
development report is not required at this time.

An IR was sent asking for justification for the use of 800 ug/mL of r347TM and r347 in 
the assay. In response to the OBP IR #3, the Sponsor states that this amount of inhibitory 
antibodies exceeds the 95th percentile of Ctrough level, which is 275 ug/mL and will 
minimize false negatives. This is covered above under the confirmatory assay above.  

6. Immunogenicity Label
The current immunogenicity label has been updated by the Clin Pharm review team per 
our conversation on February 28, 2017 to reflect the deficiencies associated with the 
ADA assays discussed in this review.  The label was updated using the new Label Review 
Tool in February 2017. The neutralizing ADA incidence will no longer be included on the 
label because there are a limited number of samples analyzed and there may be drug 
tolerance issues. 
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manufactured  This application contains CMC information in 
an eCTD format. The BLA was initially submitted as a rolling BLA on 29 July 2016 with partial 
modules 1, 2, 4, and 5. Module 3 was added on 23 August 2016. The remainder of modules 1, 2, and 
5 were added on 13 October 2016. Thus, the remainder of the BLA was submitted on 13 October 
2016. Module 2 contains a Quality Overall Summary. Module 3 contains sections describing 
manufacturing, characterization, control of drug product, stability, and drug product information. 
 
This interim review contains an assessment of the durvalumab drug product section of this BLA 
from a sterility assurance and product quality microbiology perspective. The following amendments 
were also evaluated in this review. 
 

Sequence number Date Description 
0001 12 August 2016 Original quality submission 
0013 
0014 

15 November 2016 
18 November 2016 

Responses to Information Request #1 

0043 09 February 2017 Responses to Information Request #2 
0045 21 February 2017 Response to Information Request #3 
0048 24 February 2017 Response to Information Request #4 
0047 27 February 2017 Response to Information Request #5 

 
Product Quality Microbiology PMC 
 

1. Confirm that there is no significant growth of organisms at 2 - 8°C in the drug product 
diluted with 0.9% sodium chloride and 5% dextrose by performing microbiological challenge 
studies with diverse microorganisms to support the 24 hour storage time. Your study should 
include Gram-negative microorganisms (such as E. coli and/or E. cloacae) which are known 
to proliferate in these solutions. The challenge studies should include at a minimum time 
points at twice the label claim storage time. 
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Center for Drug Evaluation and Research 

WO Bldg. 22 

10903 New Hampshire Ave. 

Silver Spring, MD 20993 

 

Date:   3/3/2017  

To: Administrative File, STN 761069/0 

From: Maria Jose Lopez Barragan, PhD., Reviewer, CDER/OPQ/OPF/DMA/BIV 

Through: Reyes Candau-Chacon, PhD., Acting Quality Assessment Lead, CDER/OPQ/OPF/ 

DMA/BIV 

Subject: New Biologic License Application (BLA) 

US License:  2043 

Applicant: AstraZeneca UK Limited 

Facilities: MedImmune LLC Frederick Manufacturing Center (FMC) 

 633 Research Court, Frederick, 21703 Maryland 

 FEI: 3002617771 (drug substance manufacturer) 

Product: Imfinzi
®
 (durvalumab); internal company name: 01P009 or MEDI4736  

Dosage: Sterile solution for intravenous infusion after dilution: 500 mg/10 mL and 120 mg/ 

2.4 mL solution in single use vials  

Indication: Treatment of patients with locally advanced or metastatic urothelial carcinoma  

 

Goal date: 3/13/2017  

 

Recommendation for approvability: The drug substance section of this BLA is recommended for 

approval from a microbial control and microbiology product quality perspective.   

 
 

Review Summary 

AstraZeneca UK Limited has submitted BLA 761069 to obtain approval of durvalumab, a human 

monoclonal antibody (mAb) of the immunoglobulin G1 kappa (IgG1κ) subclass indicated for the 

treatment of urothelial cancer. BLA 761069 was submitted in eCTD format as a rolling BLA. The 

original application was submitted on 07/29/2016 and contained incomplete modules 1, 2, 4 and 5. 

Complete module 3 (along with further information in modules 1 and 2) was submitted on 

08/12/2016 (eCTD 0001). Labeling information (module 1) and further information to complete 

modules 2 and 5 was submitted on 10/13/2016 (eCTD 0002).  

Drug Substance Microbiology Quality Information Reviewed 

IR Submission Date Description eCTD Sequence Date 

Not applicable Original BLA  0000 07/29/2016 

Not applicable Original BLA  0001 08/12/2016 

2/2/2017 Response to information request 0043 2/9/2017 

2/17/2017 Response to information request 0048 2/24/2017 
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