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LABELS AND LABELING REVIEW 
 

Date of review: September 12, 2018 
Reviewer: Vicky Borders-Hemphill, PharmD 

Labeling Review Specialist 
Office of Biotechnology Products (OBP) 

Through: Sang Bong Lee, PhD, Product Quality Reviewer 
OBP/Division of Biotechnology Review and Research IV 

Application: BLA 761104 
Applicant: AstraZeneca AB 

Submission Date: November 30, 2017 
Product: moxetumomab pasudotox-tdfk 

Dosage form(s): for injection 
Strength and 
Container-Closure: 

1 mg/vial single-dose vial 

Indication, dose, 
route, and frequency 
of administration: 

is a CD22-directed immunotoxin indicated for the treatment of adult 
patients with relapsed or refractory hairy cell leukemia who received 
at least two prior systemic therapies 

Background and 
Summary 
Description: 

The Applicant submitted a biologics license application for Agency 
review 

Recommendations: The container labels and carton labeling (submitted on August 22, 
2018), the IVSS carton labeling (submitted on September 11, 2018), 
and the Prescribing Information/Medication Guide/Healthcare Provider 
IFU (submitted on September 11, 2018) are acceptable (see Appendix 
D) from an OBP labeling perspective. 
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Materials Considered for this Label and Labeling Review 

Materials Reviewed Appendix Section 
Proposed Labels and Labeling A 
Other B (n/a) 

Evaluation Tables C 
Acceptable Labels and Labeling D 

n/a = not applicable for this review 
 
DISCUSSION and CONCLUSION 
 
We evaluated the proposed labels and labeling for compliance to the applicable requirements in 
the Code of Federal Regulations, FDA Guidance, and United States Pharmacopeia (USP) 
standards (see Appendix C). 
 
The prescribing information, medication guide, instructions for use, container labels, and carton 
labeling were reviewed and found to comply with relevant regulations (21 CFR 610.60 through 
21 CFR 610.67; 21 CFR 201.2 through 21 CFR 201.25; 21 CFR 201.50 through 21 CFR 201.57; 
21 CFR 201.100), and USP standards.  
 
The container labels and carton labeling (submitted on August 22, 2018), the IVSS carton 
labeling (submitted on September 11, 2018), and the Prescribing Information/Medication 
Guide/Healthcare Provider IFU (submitted on September 11, 2018) are acceptable (see 
Appendix D) from an OBP labeling perspective.  
 
APPENDICES 
Appendix A: Proposed Labeling  
Prescribing Information/Medication Guide (submitted on November 30, 2017 

\\cdsesub1\evsprod\bla761104\0001\m1\us\draft-labeling-text-clean.docx) 
 

Healthcare provider Instructions for Use (submitted July 10, 2018 
\\cdsesub1\evsprod\bla761104\0031\m1\us\draft-hcp-ifu-2018-07-10.pdf)  
 

Container Labels (submitted on November 30, 2017) 
(b) (4)

3 Page(s) of Draft Labeling have been Withheld in Full as b4 (CCI/TS) immediately following this page
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Comment/Recommendation: 
To comply with 21 CFR 610.60(c), add the name of the Manufacturer as follows: 
AstraZeneca AB U.S. Lic No 2059. To accomplish this, you may remove the NDC number as this 
is not required information for a partial label.  
The applicant revised as requested  
 
Revise the strength presentation from “1 mg” to read “1 mg/vial”. see USP General Chapters 
<7> Labeling. 
The applicant revised as requested 
No container label 
21 CFR 610.60 

 No  
 Yes  
 N/A 

Ferrule and cap overseal  No  
 Yes  
 N/A 

Comment/Recommendation: 
FOR VIALS: Confirm there is no text on the ferrule and cap overseal of the vials to comply with 
a revised United States Pharmacopeia (USP), General Chapters: <7> Labeling (Ferrules and 
Cap Overseals).   
 
Applicant’s response: This is to confirm that there is no text on ferrule and cap overseal and it  
complies with USP guidance referred. Only lot identity code is printed on the side of 
Aluminum skirt which is also in conformance with this guidance. 
 
OBP labeling response: acceptable 

Visual inspection  
21 CFR 610.60 

 No  
 Yes  
 N/A 

Comment/Recommendation: 
FOR VIALS: Confirm there is sufficient area on the container to allow for visual inspection when 
the label is affixed to the vial and indicate where the visual area of inspection is located per 21 
CFR 610.60(e). 
 
Applicant’s response: When affixed, the vial label partially wraps around the vial leaving a 5mm 
gap through which the product may be visually inspected. 
 
OBP labeling response: acceptable 
NDC numbers  
21 CFR 201.2  
21 CFR 207.35 

 No  
 Yes  
 N/A 

Comment/Recommendation: Not required for partial labels per 21 CFR 610.60(c). See 
recommendation above to remove to permit addition of manufacturer name. 
Route of administration  
21 CFR 201.5 
21 CFR 201.100 
 

 No  
 Yes  
 N/A 
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Preparation instructions 
21 CFR 201.5 

 No  
 Yes  
 N/A 

Package type term 
21 CFR 201.5 

 No  
 Yes  
 N/A 

Comment/Recommendation: partial label 
Drugs  
Misleading statements  
21 CFR 201.6 

 No  
 Yes  
 N/A 

Strength 
21 CFR 201.10  
21CFR 201.100 

 No  
 Yes  
 N/A 

Comment/Recommendation: see comment above to revise strength statement to read as 1 
mg/vial 
The applicant revised as requested 
Drugs  
Prominence of required label statements  
21 CFR 201.15 

 No  
 Yes  
 N/A 

Spanish-language (Drugs)  
21 CFR 201.16 

 No  
 Yes  
 N/A 

FD&C Yellow No. 5 and/or FD&C Yellow No. 6 
21 CFR 201.20 

 No  
 Yes  
 N/A 

Phenylalanine as a component of aspartame  
21 CFR 201.21 

 No  
 Yes  
 N/A 

Sulfites; required warning statements  
21 CFR 201.22 
 

 No  
 Yes  
 N/A 

Bar code label requirements  
21 CFR 201.25 
21CFR 610.67 

 No  
 Yes  
 N/A 

Strategic National Stockpile (exceptions or alternatives to labeling 
requirements for human drug products)  
21 CFR 610.68 
21 CFR 201.26 

 No  
 Yes  
 N/A 

Net quantity  
21 CFR 201.51 

 No  
 Yes  
 N/A 

Usual dosage statement 
21 CFR 201.55  
21 CFR 201.100 

 No  
 Yes  
 N/A 

Comment/Recommendation: partial label 
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the PI. 
The applicant revised as requested 
 
Revise section 2.4 step to include important information to the healthcare provider to reflect the 
accurate strength of the product per vial, the final concentration after reconstitution, the 
amount of diluent used to reconstitute, and the minimum deliverable volume after 
reconstitution. 
The applicant revised as requested 
 
We added “Only one vial of IV Solution Stabilizer should be used per administration of 
TRADENAME” 
The applicant revised as requested 
 
Revise the term “Sterile Water for Injection” to read “Sterile Water for Injection, USP” per USP 
nomenclature 
The applicant revised as requested 
 
The Agency proposes to add a table for the storage times and conditions for reconstitution, 
dilution and administration.  The applicant accepted the addition of the table but removed the 
statement from the reconstituted solution. OBP labeling finds this 
acceptable 
Table xx. show the storage times and conditions for reconstitution, dilution, and administration 
of TRADENAME. 
 
Table xx. Storage Times and Conditions for Reconstituted and Diluted TRADENAME solution.  

 Diluted Solution 
Reconstituted Solution After  Dilution Administration 
TRADENAME  
bacteriostatic preservatives. 
Use reconstituted solution 
immediately. 
DO NOT STORE 
reconstituted TRADENAME 
vials.  

  

Use diluted solution 
immediately or after storage 
at room temperature (20°C 
to 25°C; 68°F to 77°F) for up 
to 4 hours or store 
refrigerated at 2°C to 8°C 
(36°F to 46°F) for up to 24 
hours.  
PROTECT FROM LIGHT. 
DO NOT FREEZE. 

If the diluted solution is 
refrigerated (2°C to 8°C; 
36°F to 46°F), allow it to 
equilibrate at room 
temperature (20°C to 25°C; 
68°F to 77°F) for no more 
than 4 hours prior to 
administration.  
Administer diluted solution 
within 24 hours of 
reconstitution as a 30-minute 
infusion. 
PROTECT FROM LIGHT.  

 

3 DOSAGE FORMS AND STRENGTHS   
21 CFR 201.57(c)(4) 

 No  
 Yes  
 N/A 

Comment/Recommendation: We added the identifying characteristics of the dosage form 
per 21 CFR 201.57(c)(4). 
The applicant revised as requested 
We revised the description of the drug product to “cake or powder”.  
The applicant revised as requested 

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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11 DESCRIPTION   
(21 CFR 201.57(c)(12), 21 CFR 610.61 (m), 21 CFR 610.61(o), 21 CFR 610.61 
(p), 21 CFR 610.61 (q)) 

 No  
 Yes  
 N/A 

Comment/Recommendation: 
We deleted the  

 
The applicant revised as requested 
 
We added “During the moxetumomab pasudotox-tdfk manufacturing process, fermentation is 
carried out in nutrient medium containing the antibiotic kanamycin. However, kanamycin is 
cleared in the manufacturing process and is not detectable in the final product” 
The applicant revised as requested 
 
In the second paragraph, revised to the appropriate dosage form “for injection”, the inactive 
ingredients to appear in alphabetical order (see USP General Chapters <1091> labeling of 
inactive ingredients) and add the deliverable volume after reconstitution.  
The applicant revised as requested 
 
We revised the description of the drug product to “cake or powder”.  
The applicant revised as requested 
 
Revise the term “Sterile Water for Injection” to read “Sterile Water for Injection, USP” per USP 
nomenclature 
The applicant revised as requested 
16 HOW SUPPLIED/ STORAGE AND HANDLING 
21 CFR 201.57(c)(17) 

 No  
 Yes  
 N/A 

Comment/Recommendation: 
We added the identifying characteristics per 21 CFR 201.57(c)(17). 
The applicant revised as requested 
 
We revised from “ ” to read “The IV Solution 
Stabilizer is packaged separately from Tradename. Each carton (NDC -xxx-xxxx-xx) contains 
one single-dose vials” for clarity. 
The applicant revised as requested 
 
We added “Only one vial of IV Solution Stabilizer should be used per administration of 
TRADENAME” 
The applicant revised as requested 

MANUFACTURER INFORMATION  
21 CFR 610.61, 21 CFR 610.64 
 

 No  
 Yes  
 N/A 

MEDICATION GUIDE and Instructions for Use 
TITLE (NAMES AND DOSAGE FORM)  No  

 Yes  
 N/A 

Comment/Recommendation: For the medication guide and the IFU: We revised to the 
correct dosage form “for injection” 

(b) (4)

(b) (4)
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The applicant revised as requested 
STORAGE AND HANDLING 
For the IFU 

 No  
 Yes  
 N/A 

INGREDIENTS  No  
 Yes  
 N/A 

Comment/Recommendation: For the medication guide: Revise the inactive ingredients 
to appear in alphabetical order (see USP General Chapters <1091> labeling of inactive 
ingredients). 
The applicant revised as requested 
 
For the medication guide: Revise the term “Sterile Water for Injection” to read “Sterile 
Water for Injection, USP” per USP nomenclature 
The applicant revised as requested 
MANUFACTURER INFORMATION 
21 CFR 610.61, 21 CFR 610.64 

 No  
 Yes  
 N/A 

 
 
APPENDIX D.  Acceptable Labels and Labeling  
Prescribing Information/Medication Guide/Healthcare provider Instructions for Use (submitted 
on September 11, 2018 \\cdsesub1\evsprod\bla761104\0055\m1\us\clean-draft-
label.pdf) 
 
Container Labels (submitted on August 22, 2018) 

 
 

 
 
 

(b) (4)

2 Page(s) of Draft Labeling have been Withheld in Full as b4 (CCI/TS) immediately following this page
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Memorandum of Review 
 

STN: BLA761104 
Subject: Immunogenicity Assay Review 

Submission Date: January 29, 2018 
Review/Revision 

Date: 
June 18, 2018 

Primary Reviewer: Haoheng Yan, MD, PhD (Immunogenicity assays) 
Product Quality Reviewer, OPQ/OBP/DBRR IV 

Secondary Reviewer: Chana Fuchs, PhD 
Team Leader, OPQ/OBP/DBRR IV 

Tertiary Reviewer: Joel Welch, PhD 
Review Chief, OPQ/OBP/DBRR IV 

Applicant: AstraZeneca AB 
Product: Moxetumomab pasudotox 

Indications: Treatment of adult patients with relapsed or refractory hairy 
cell leukemia who received at least two prior systemic 
therapies, including treatment with a purine nucleoside 
analog 

Action Due Date: September 29, 2018 

Summary 
Moxetumomab pasudotox (CAT-8015) is a recombinant, immunotoxin composed of a murine 

anti-CD22 immunoglobulin light chain variable domain and an anti-CD22 heavy chain variable 
domain genetically fused to a truncated form of Pseudomonas exotoxin (PE38). CAT-8015 binds 
to CD22 on the surface of B cells and the complex is rapidly endocytosed and then processed to 
release the exotoxin which inhibit cellular protein synthesis.  To evaluate the immunogenicity of 
CAT-8015, the sponsor developed an anti-drug antibody (ADA) screening assay, an ADA titer 
assay and an ADA domain specificity assay and a neutralizing antibody (NAb) assay. The ADA 
assays (screening, titer and domain specificity) use electrochemiluminescence (ECL) based 
bridging format.  The NAb assay measures neutralization effect of CAT-8015 induced 
cytotoxicity in Raji cells. Assay sensitivities are 42ng/mL and 165ng/mL for the ADA and NAb 
assay respectively, measured by a surrogate positive control of anti-CD22 binding domain 
antibody. The ADA screening assay sensitivity is between 40-104ng/mL, measured by a 
surrogate positive control of anti-PE38 antibody. The sponsor also provided supporting data 
demonstrating the NAb assays can detect neutralizing anti-PE38 antibody. The drug tolerance 
aspect of the immunogenicity assays is not a concern, because at the time of the ADA sampling, 
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Office of Biotechnology Products 

the level of the on-board drug were at baseline. Overall, the immunogenicity assays are adequate 
to evaluate the immunogenicity of CAT-8015.  

Review 
 Unless otherwise noted, figures and tables in this review are copied directly from the submission. 
 The review sequence of the individual aspect of the assay validation may not follow the exact 

sequence in the submission.  
 The “guidance” cited in the review refers to the “FDA Draft Guidance to Industry: Assay Development 

for Immunogenicity Testing of Therapeutic Proteins, April 2016” 
http://www.fda.gov/downloads/Drugs/.../Guidances/UCM192750.pdf 

 

Testing Strategy 
Immunogenicity results of moxetumomab pasudotox are reported for Study CD-ON-CAT-

8015-1053 (pivotal trial) and Study CAT-8015-1001(phase 1 dose finding study). Four 
immunogenicity assays were used to test patient plasma samples from the pivotal trial, including 
an ADA screening assay, a NAb assay, an ADA titer assay and an ADA domain specific assay. 
Screened positive samples were tested in the NAb assay. NAb positive samples were tested 
further for ADA titer and ADA domain specificity (anti CD22 binding domain or anti PE38 
toxin).  
Reviewer’s Comment: Clinical impact of immunogenicity was assessed using data from the 
pivotal trial, therefore the review of the immunogenicity assays focuses on the assays used for 
testing samples from the pivotal trial, including the following validation reports and addenda. 
The addenda are method transfer reports.  
 5.3.1.4 v-im-0039 Validation of Luminescent Cell-Based Assay for Detection of Neutralizing 

Antibodies Against CAT-8015 Immunotoxin in Sodium Heparin Plasma (Report and Cross 
Validation Addendum) 

 5.3.1.4 v-im-0040 Validation of Electrochemiluminescence Method for Screening Detection 
of Antibodies Against CAT-8015 in Human Heparin Plasma (Report and Cross Validation 
Addendum) 

 5.3.1.4 v-im-0061 Validation of Electrochemiluminescence Method for Determination of 
Titer of Anti-CAT-8015 Antibodies in Human Heparin Plasma

 5.3.1.4 v-im-0068 Validation of Electrochemiluminescence Method for Determination of 
Domain-Specificity of Anti-CAT-8015 Antibodies in Human Heparin Plasma (Report and 
Cross Validation Addendum) 

 
The sponsor did not use a confirmatory ADA assay for which they reasoned that “due to the 

immunogenic nature of the PE38, most patients were expected to develop anti-moxetumomab 
pasudotox antibodies; therefore, the confirmatory assays were not deemed necessary”.  
Reviewer’s Comment: 

The recommended tiered immunogenicity testing includes an ADA screening assay, a 
confirmatory assay and a NAb assay. Screened positive sample are tested in the confirmatory 
assay. Confirmed positive samples are further tested for titer and NAb. In the current case, the 
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sponsor skipped the confirmatory assay, and titer are only tested in NAb positive samples. I 
found such testing strategy is acceptable in this case, based on the following rationale: 

It is expected that both the murine anti-CD22 and PE38 moieties of CAT-8015 are 
immunogenic. The sponsor reported ADA prevalence rate to be 87.5% (70/80) among the 80 
patients enrolled in the pivotal trial. Sixty seven patients (67/70) were tested NAb positive. In 
addition, ADA titers increased with dose, and the median titers in Cycles 2, 3 and 5 were 320, 
2400, and 19200, respectively (Figure 11.4.4.3-1). Considering the immunogenic nature of the 
product as well as the reported high ADA/NAb results, the immunogenicity assessment of CAT-
8015 is more likely to use ADA/NAb titer rather than ADA positivity status. Therefore, a 
confirmatory assay is not essential. Considering the high prevalence of NAb positive subjects, 
testing titer for NAb positive samples, instead of ADA positive samples, are acceptable too.  

 

 
 

Anti-drug Antibody Screening Assay:  
The assay validation is provided in Report No. V-IM-0040 and addendum.  

Method 
The ADA screening assay is an electrochemiluminescence (ECL) based bridging assay. In 

brief, human plasma samples are incubated in a mixture of biotinylated and ruthenylated labeled 
CAT-8015 and the formed complex were captured on the streptavidin MSD plates. After 
washing, the bound immune complexes are detected by using the MSD Imager. Plasma samples 
were all tested at 10% concentration. 

Essential Reagents and Concentrations 
Positive Control (PC):  G09.4, anti-idiotypic antibody against anti-CD22 moiety of CAT-

8015.   
PC1: 40ng/mL of PC 
PC2: 60ng/mL of PC 
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Negative Control (NC):  Pooled human plasma with undetectable ADA (pooled pre-
screened individual samples whose assay signal <2 x NSB) 

Nonspecific binding control (NSB): I-block (casein-based block reagent by ThermoFisher) 
Negative Control for the immuno-depleted condition (NCDR): NC in the presence of CAT-8015.  
Reviewer’s Comments: 

PC against toxin moiety (PE38) of the drug was not included in the assay validation. An 
information request (IR) was sent to the sponsor on May 28, 2018 requesting data to 
demonstrate the performance of the immunogenicity assays, including ADA screening, titer and 
NAb assays, against the PE38 domain. The sponsor submitted the response on June 6, 2018. In 
the response, the sponsor states that during assay development, a non-neutralizing anti-PE38 
monoclonal antibody, IP-49, was used as PC in the ADA screening assay, and a goat anti-PE38 
serum was used as PC in the NAb assay. G09.4 (antibody against the anti-CD22 binding 
domain) was chosen to serve as PC in the validation and sample runs. The sponsor provided 
data and dosing curves of the anti-PE38 PCs to support the assay sensitivity in detecting anti-
PE38 antibodies. These data are reviewed in the assay sensitivity sections. The response is found 
acceptable.  

 
The validation study consisted of 18 acceptable assay runs performed by 2 analysts over 4 

testing days. Each assay plate included two PC levels (PC1 and PC2), Negative Controls in the 
absence and presence of CAT-8015 (NC and NCDR), and NSB. Each of the controls was 
examined in quadruplicate. %CV for all controls were less than 13%. 

Screening Cut Point Determination 
Screening cut points were determined from a population of healthy volunteers. Individual 

human plasma of 60 healthy volunteers was assayed in the presence of 0.8 μg/mL CAT-8015 
(“plasma samples + CAT-8015” was referred as immunodepleted plasma samples). All samples 
were analyzed in duplicate by two analysts over 2 days. The rationale to include 0.8 μg/mL of 
CAT-8015 in the assay (for cut point determination) was “to create negative population” 
considering the prevalence of “pre-existing ADA in plasma of healthy individuals and disease 
patients”. 

The ECL units of the individual immunodepleted plasma samples were log transformed and 
evaluated for outliers using a boxplot analysis. Outliers were defined as ECL <Q1-1.5*IQR or > 
Q3+1.5*IQR.  Q1 and Q3 were defined as the ECLs at which 25% of the population had lower 
or higher ECLs, respectively. IQR were defined as Q3-Q1. 

Statistical analysis of ECL values identified 6 analytical outliers, which were excluded from 
the cut point analysis. Shapiro-Wilk test revealed that the data did not follow normal distribution 
after outlier exclusion. Therefore, the screening cut point was established non-parametrically at 
95th percentile of the ECL value (referred by the sponsor as CPDR), which was 387 ECL units.     

The average of ECL values of all negative control in the presence of CAT-8015 in all 
accepted runs (referred as NCDR) = 166. The cut point factor (CPF) was determined as follows: 

CPF = CPDR/NCDR = 387/166 =2.33 
The assay floating cut point, F-CP, (which is the cut point used to score plasma samples in 

validation and clinical testing) = CPF x NC = 2.33 x NC 
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Samples with ECL above or equal to the F-CP are considered positive, otherwise are 
considered negative. 
 
Addendum 

The assay was originally validated at MedImmune Hayward Site (V-IM-0040), but later 
transferred to MedImmune Mountain View (MV) Site. Method transfer consisted of 19 
individual assays performed by 2 analysts over 5 days. The sponsor states that statistical fit of 
MV and Hayward data sets showed that they were outside of the 90% confidence interval, CPF 
was re-determined using 82 individual samples (60 normal, 10 NHL, 10 CLL and 2 HCL) tested 
at MV. New CPF=3.94 (assay LOD≈42ng/mL) 

F-CP = CPF x NC = 3.94 x NC, this was used in the testing clinical samples from the pivotal 
study. 

Reviewer’s Comment:  
Due to the prevalence of pre-existing antibody, the sponsor took an unusual approach to 

create a pseudo-negative sample population by including drug in the assay reaction during cut 
point determination. A pre-selected low signal plasma pool was created to serve as NC to 
mitigate the impact of pre-existing ADA on the assay. It is worth noting that while the drug was 
included in the assay reaction during cut point determination, it is not included in assay reaction 
for clinical sample testing. While the experimental design for cut point determination is 
debatable, I conclude the cut point is acceptable based on the ADA testing results: the high pre-
existing ADA rate (59%) and high overall ADA prevalence rate (87.5%) fit the general 
immunogenic expectation of the drug.  The sponsor has determined that titer of ADA showed 
correlation with clinical events (impact on PK and efficacy). In other words, the current cutpoint 
seems fit the purpose to allow for a meaningful immunogenicity assessment of the drug.   

 

Sensitivity 
Addendum 

Assay sensitivity was determined from G09.4 (PC) standard curve generated from all 
acceptable runs. The assay sensitivity is approximately 42ng/mL. In the IR response received on 
6/8/2018, the sponsor also provided standard curve using IP-49 (PC for anti-PE38). The two 
dosing curves are shown in Figure 1 below. The prozone/hook effect was observed at high 
concentration of PC. 
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Reviewer’s Comment:  
Assay sensitivity of 42ng/mL, measure by PC of G09.4, is acceptable per current draft guidance 
recommendation (at least 100ng/mL).  Assay sensitivity measured by IP-49 is between 41.94 and 
104.86ng/mL (based on the data in Table 3 of the IR response).  
 

Drug Tolerance 
The sponsor evaluated the ability of the assay to detect ADA(PC G09.4) in the presence of 

drug using different concentrations of CAT-8015 (0-500,000ng/mL) in the assay (data provided 
in Table A6). The assay can detect at least 655ng/mL of PC in the presence of 500ng/mL CAT-
8015 in plasma.  
Reviewer’s Comment:  

Half life of the drug is t1/2≈1.2hrs, (5.3.3.5 Population Pharmacokinetic and Exposure-
Response Analysis Report). See Figure 6.6.2-1. At the time of the ADA sampling (dosing day), 
the level of the on-board drug are at baseline. Therefore, the assay is not required to be drug 
tolerant.  
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Assay Precision  

Inter and intra assay precision for PC1, PC2, NC, NSB, and NCDR are all below 18% and 
25% in the original validation and addendum, respectively.  
Reviewer’s Comment: Assay precision is acceptable. 
 
Assay Acceptance Criteria 
Reviewer’s Comments: The sponsor did not include assay acceptance criteria determination in 
the validation report. In the ADA screening assay study report (clinical sample testing) G-IM-
0142, all assay runs are valid with maximum %CV of NC, NSB observed at 21.8%, maximum 
%CV of PC observed at 19.6%, all PC were scored positive. Therefore, all assay runs were 
appropriately controlled.  
 

Titer Assay 
The assay validation is provided in Report No.V-IM-0061. 
Samples were titrated in a series of step-wise (1:2) dilutions before subjecting to the ADA 

screening assay. The highest dilution with detectable ADA was used to calculate sample titer. 
Sample titer = MRD x dilution =10 x dilution. In the validation exercise, titers of PC samples 
(G09.4, TS1=500 and TS2=20,000ng/mL) were tested by two analysts over three days. Titer of 
TS1=320-640, and TS2=20480 

Reviewer’s Comments: 
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Titer determination is appropriate. Titer assay precision is acceptable. In the ADA titer assay 
study report (clinical sample testing) G-IM-0144, maximum %CV of PC were observed at 
20.4%, all PC were scored positive. All assay runs seem appropriately controlled.  

 

Domain Specificity 
The assay validation is provided in Report No.V-IM-0068 and addendum. 

Method 
CAT-8015 is a recombinant immunotoxin comprised of a CD22-binding (referred as ADA1) 

and a PE38 (referred as ADA2) domain. In the domain specificity assay, samples were pre-
incubated in the presence and/or absence of ADA subtype inhibitors before subjecting to the 
screening assay. Specifically, the presence of ADA1 or ADA2 subtype is determined based on 
percent inhibition of ADA associated signals by their respective inhibitors, D1 (CAT-8015 IgG) 
or D2 (LMB-9). To eliminate the effect of a dominating ADA subtype in the ADA1/ADA2 
mixed samples, an inhibitory effect of each of ADA-subtype specific inhibitors, D1 or D2, were 
assessed under the conditions where signals of the counterpart ADA were suppressed, e.g. to 
determine signal inhibition by D1, each sample was tested in parallel in the presence of D2-only 
(D2) and a mixture of D1 and D2 (D1/D2). This allowed determination of signal inhibition in 
D1/D2 relative to D2, which was attributed to D1 inhibitory effect on ADA1-associated signals 
(D1 %Inhibition). In the assay run, each sample was tested using three assay configurations: 1) 
D1, 2) D2, 3) D1/D2, which allowed determination of both D1% and D2 % inhibition values (see 
calculation formula below). D1% and D2% inhibition were used to identify domain specificity.  

 
 

 
The validation consisted of 14 valid runs conducted by 2 analysts over 3 testing days. 

 

Essential Reagents and Concentrations 
NC: pooled ADA-negative human heparin plasma 
PC1 (ADA1): G09.4; PC1A=400ng/mL, PC1B=1000ng/mL 
PC2 (ADA2): IP-49 a mouse monoclonal antibody directed against PE38 domain of CAT-8015; 

PC2A=1000ng/mL, PC2B=2500ng/mL 
D1: CAT-8015 IgG, a monoclonal anti-CD22 antibody 
D2: LMB-9, an immunotoxin containing PE38 domain 
 

Cut point determination
Spec-CP1: 
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A cutpoint for detection of ADA1 specificity (Spec-CP1) was determined using 60 individual 
plasma samples (52 healthy subjects and 8 leukemia subjects). Each of the samples was tested in 
D2 and D1/D2 configurations. D1 %Inhibition for each sample was calculated. 

The Spec-CP1 was determined by statistical analysis of the percentages of D1 %inhibition. 
Using a false positive rate of 0.1%, Spec-CP1 was determined to be 19.8%. During the method 
transfer to MV, the new (MV) set of data fell outside of the 90% confidence interval of the data 
set obtained at the Hayward site, therefore a new Spec-CP of 19.78% was established for use at 
the Mountain View site (clinical sample testing site) using 82 individual samples.  
Spec-CP2:  

Due to the presence of pre-existing anti-PE antibodies in plasma of drug naïve individuals, 
availability of ADA2-negative samples are limited. Spec-CP2 was established based on the 
assumption of its equality to Spec-CP1. The sponsor verified CP2 using combination of PC1 and 
PC2 spike in samples. Results are shown in Table 2 (copied below) and 3. 
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Raji cells are human lymphoblast cells that express CD22 on cell surface. The NAb assay 
measures neutralization effect of CAT-8015 induced cytotoxicity, which reflects the proposed 
mechanism of action. The NAb assay format is acceptable.  

Essential Reagents and Concentrations 
 PC: G09.4, anti-idiotypic antibody against anti-CD22 moiety of CAT-8015.   
 PC1: 600ng/mL of PC (15ng/mL in 2.5% plasma) 
 PC2: 3000ng/mL of PC (75ng/mL in 2.5% plasma) 
 NPC: Negative Plasma Control, pooled human sodium heparin plasma from six individual 

donors determined to be ‘negative’ for anti-CAT-8015 neutralizing antibodies during pre-
validation experiments.

 MRD: 1:40, 2.5% plasma  
 CAT-8015 concentration: 1.6ng/mL CAT-8015-PM2 was used in the assay during original 

validation. After the method transfer, 1.1ng/mL CAT-8015-PM3 was used to adjust for the 
difference due to high potency of the PM3 reagent.  

Cut Point Determination 
The sponsor tested a panel of 60 samples, including normal (34/60) and Non-Hodgkin’s 

Lymphoma (NHL, 14/60), and Chronic Lymphocytic Leukemia (CLL, 12/60) plasma samples 
PL01 – PL60, to establish an assay cut point. The entire panel of 60 samples was assayed in six 
independent runs of the method by two separate analysts over a three day period. Due to the pre-
existing neutralizing antibody to PE38 in normal human plasma, plasma samples were pre-
treated with another PE38 containing immunotoxin, CAT-5001 (1μg/mL), to inhibit pre-existing 
anti-CAT-8015 activity. 

The statistical analysis of cut point determination was conducted using %viability. No outlier 
was identified using box-plot analysis. Because neither the %viability and log transformed 
%viability fit normal distribution, assay cut point was established using non-parametric method 
at 1-sided 95th percentile which equals 49% cell viability. A normalization factor for floating 
assay cut point determinations was calculated by dividing the cut point value (49%) by the 
average cell viability of the NPC sample replicates (39%) 49%/39%=1.3 

Assay cut point = Mean NPC of individual assay run x 1.3 
Addendum: 

During method transfer from Hayward to Mountain View, the cut point was recalculated 
using 81 individual samples (normal, CLL, NHL and HCL) over 5 days by 3 analysts. The same 
statistical method (as described above) was used. A new normalization factor of 1.18 was 
determined.  

Assay cut point = Mean NPC of individual assay run x 1.18 
 

Reviewer’s Comments:  
No significant difference was observed in %viability for normal and diseased sample, 

therefore, it is acceptable to pool normal and diseased sample for cut point determination. The 
cut points are appropriately determined.   
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Assay Sensitivity 
Positive control antibody was serially diluted 1:3 in undiluted negative control plasma and 

tested for neutralizing activity. Six independent runs of positive antibody dilutions were 
performed by two separate analysts. The LOD is 5.2ng/mL in 2.5% plasma, corresponding to 
280ng/mL in neat serum. 
Addendum: 

During method transfer from Hayward to Mountain View, the LOD was recalculated, using 
the new normalization factor of 1.18, to be 165ng/mL. Figure 4.3-1 showes the PC titration curve 
for LOD determination.  

 
In the IR response received on 6/8/2018, the sponsor provided a dosing curve using goat anti-

PE38 serum. 
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Reviewer’s Comment: The assay sensitivity, measured by G09.4(anti-CD22 binding domain) is 
acceptable. The dilution curve (figure 2 above) does not directly reports assay sensitivity in mass 
unit, however, the curve demonstrates the assay capacity in detecting NAb against PE38.  

Matrix Interference 
PC1 and PC2 were spiked into normal, NHL, and CLL plasma samples (4 each). The 

assessment was conducted in 2 runs by 1 analyst. All spiked in samples showed positive results.  
Reviewer’s Comment: 

No significant matrix interference/difference were observed in normal, NHL and CLL plasma.  

Assay Precision 
The sponsor evaluated inter- and intra-assay precision of control samples, including 

“Cell+Matrix Control”, NPC, PC1, PC2, “Cells +Media Control” and “Negative Media Control”, 
from one validation run and six independent validation runs by two analysts, respectively. Intra-
assay precision %CV were between 1.3% and 4.7%. Inter-assay precision %CV were between 
1.8%-22.1%.  
Addendum: 

During method transfer from Hayward to Mountain View, the inter- and intra-assay precision 
was re-evaluated. The same control samples were included in the evaluation. Intra-assay 
precision %CV were between 0.4% and 20.5%. Inter-assay precision %CV were between 1.7%-
23.6%. 
Reviewer’s Comment: The assay precision is acceptable.   

Robustness (days of cell harvest) 
   Assay results (% viability) were compared between cells harvested at 5 days (standard 
condition) or 7 days post vial thaw. The control samples included in the comparison are 
“Cells+Matrix Control”, NPC, PC1 and PC2. All %CVs are below 11%. 
Addendum 

At Mountain View, the sponsor further evaluated the assay performance using cells up to 41 
days post thaw.  
Reviewer’s Comment: In the IR response received on 6/8/2018, the sponsor submitted data to 
support the claim that use of Raji cells was validated up to 41 days. The NC and PC1/NC ratio 
stayed comparable up to 41 days (passage 15, Table 1 and 2 in the IR response).  The assay is 
robust for cells harvested up to 41 days (passage 15) post thaw.  
 

Drug Tolerance   
Positive control antibody at final concentrations of 3000, 1000, 333.3, 111.1, 37.04, 12.35, 

4.115 and 0 ng/ml were assessed for neutralizing activity in the presence of CAT-8015 
concentrations 25.6, 12.8, 6.4, 3.2, 1.6 and 0 ng/ml in 2.5% plasma. The highest concentration of 
CAT-8015 that allowed detection of the positive control antibody was used to define the ‘drug 
tolerance limit’ of the assay for each neutralizing concentration of antibody. Titration curves 
were provided in Figure 5.2. Assay can detect 494ng/mL PC in the presence of 64ng/mL on 
board CAT-8015.  
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Reviewer’s Comments:  
As described in the section of ADA assay/Drug tolerance, at the time of the immunogenicity 

sampling (dosing day), the level of the on-board drug are at baseline. Therefore, the assay is not 
required to be drug tolerant.  

 
Assay Acceptance Criteria 
Reviewer’s Comments: The sponsor did not include assay acceptance criteria determination in 
the validation report. In the NAb assay study report (clinical sample testing) G-IM-0140, all 
assay runs are valid with %CV of NPC and PC (%cell viability) <25% all PC were scored 
positive. Therefore, all assay runs were appropriately controlled.  
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PRODUCT QUALITY MICROBIOLOGY REVIEW AND EVALUATION 
 

Reviewer: Diane Raccasi 
Acting QAL: Maria Jose Lopez-Barragan, PhD 

Branch Chief: Patricia Hughes, PhD  
 

To: Administrative File, STN 761104/0 
Subject: New Biologic License Application (BLA) 
US License:  2059 
Applicant: AstraZeneca AB 
Product: LUMOXITI (Moxetumomab pasudotox) 
Facility:  
 (Drug Substance manufacture)  
Dosage: Lyophilized powder (1 mg/vial) administered as an IV infusion and single-dose 

vial containing 1 mL IV solution stabilizer   
Indication: Adult patients with relapsed or refractory hairy cell leukemia (HCL)  
Action date:  September 29, 2018 
 
Recommendation for Approvability: The drug substance part of BLA 761104, as amended, is 
recommended for approval from a microbial control and microbiology product quality 
perspective. 

 

Review Summary 
AstraZeneca has submitted BLA 761104 to license moxetumomab pasudotox for the treatment of 
adult patients with relapsed or refractory hairy cell leukemia (HCL) who received at least two 
prior systemic therapies, including treatment with purine nucleoside analog.  The drug substance 
(DS) is manufactured in .   
 
This review contains the assessment of the manufacturing process of moxetumomab pasudotox 
bulk drug substance from a microbiology product quality perspective.  
BLA 761104 was submitted by AstraZeneca as a rolling BLA on November 30, 2017 in 
electronic format under sequence 0001. The last rolling BLA component was submitted on 
January 29, 2018.  

(b) (4)

(b) (4)
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Drug Product Quality Microbiology Information Reviewed 

Description eCTD Date 
Original BLA 0001  30 November 2017 
Information request #1 part 1 0008 23 March 2018 
Information request #1 part 2 0010 09 April 2018 
Information request #2 0035 11 July 2018 
 
S DRUG SUBSTANCE  

S.1 General Information 
Moxetumomab pasudotox (HA22) is a recombinant immunotoxin fusion protein that binds to B 
cells at the B-lymphocyte-specific adhesion receptor CD22.  Moxetumomab pasudotox is 
produced in recombinant E. coli,  VL (light 
chain variable domain) and VH-PE38 (heavy chain variable domain fused to Pseudomonas 
exotoxin 38).  

 

The description is satisfactory 
S.2 Manufacture 

(b) (4)
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Reviewer’s Comment: Real-time stability data for 60 months for three additional clinical lots 
manufactured at MedImmune, LLC were also included to support the shelf-life, and are deferred 
to OBP. 
 
The stability protocol at the 2-8°C long term storage condition includes container closure 
integrity testing by dye ingress at 12, 24, 36, 48, and 60 months, performed at . Sterility is 
tested at 0 and 60 months at . The CCI results met the acceptance criteria for all lots tested. 
 

SATISFACTORY 
  

CGMP Status 
The assessment of manufacturing facilities is documented in panorama. 
 
Conclusion 
 
I. The drug product part of the BLA was reviewed from a sterility assurance and product 

quality microbiology perspective and is recommended for approval. There are two post-
marketing commitments (see first page of this review). 

 
II. Product quality aspects other than microbiology should be reviewed by OBP. 
 
III.  No inspection follow-up items were identified.  
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