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SUMMARY BLA125409 USAN --Pertuzumab 

 

The Quality Team Leaders’ Executive Summary 

From:   Wendy C. Weinberg, Ph.D. (Lead) 
  Barbara Rellahan, MS, Ph.D. (QbD) 

Division of Monoclonal Antibodies (DMA) 

Through:   Patrick Swann, Ph.D., Deputy Director 
    DMA/OBP/OPS/CDER  

BLA Number:  STN 125409 

Product:   Pertuzumab (Perjeta)  

Sponsor:    Genentech, Inc.  

Date of Review:  June 1, 2012 

Due Date of CDTL Memo: May 18, 2012 (Note: completion of the 
Product Quality reviews was delayed due to 
a series of teleconferences and data 
submissions through May 24, 2012)

DEPARTMENT OF HEALTH & HUMAN SERVICES  

Center for Drugs Evaluation and Research – Food and Drug Administration
Office of Biotechnology Products / Office of Pharmaceutical Science

Division of Monoclonal Antibodies

Reference ID: 3140149
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I. RECOMMENDATIONS AND CONCLUSIONS ON APPROVABILITY
 
The Division of Monoclonal Antibodies (DMA), Office of Biotechnology Products, OPS, 
CDER, does not currently recommend approval of STN 125409 for Pertuzumab manufactured 
by Genentech.  The data submitted in this application are inadequate to support the conclusion 
that the manufacture of Pertuzumab is well controlled and consistently leads to a product that is 
pure and potent.   
 
DMA recommends that FDA extend the review clock for 3 months via a major amendment 
mechanism based on any one of a series of submissions received during May, 2012. The CMC 
team believes this is potentially the fastest pathway to an adequately supported approval of the 
BLA. This would be expected to enable the applicant to complete their assessment (root cause 
analysis) of manufacturing problems and determine whether the problems are due to cell bank 
and/or other process issues, and to determine/define a modified manufacturing process that is 
appropriately supported with data.   
 
If the review clock will not be extended, DMA's recommendation is a Complete Response (CR) 
letter, since data have not been provided consistent with a valid commercial manufacturing 
process. 
 
Based on the understanding that the applicant has refused to make this product more widely 
available to patients prior to licensure while the manufacturing issues are being addressed, the 
clinical review office has indicated their intent to approve this product within a time frame 
consistent with the PDUFA deadline and to resolve outstanding manufacturing issues post-
licensure. To the knowledge of the CMC review team, the initial licensure of a biological 
product under a BLA without concurrent approval of the manufacturing facility and the 
manufacturing process is unprecedented.  This approach was agreed upon by the CDER Director. 
Therefore, DMA participated in the drafting of PMRs as the only mechanism available to 
mitigate risks to product quality from a process which lacks adequate validation. 
 

II. APPROVAL LETTER INFORMATION 

Based on discussions with the clinical team, a draft of the approval letter includes language 
stating that Genentech will not be approved to manufacture pertuzumab drug substance at 
Genentech in Vacaville, CA until concerns regarding process consistency are resolved (see 
section III below regarding additional requirements).   
 
The final formulated product will be manufactured, filled, labeled, and packaged at Roche 
Diagnostics GmbH, Mannheim, Germany.  The Sponsor may label pertuzumab with the 
proprietary name Perjeta and will market it in single-use vials containing 420 mg in 14 mL.   
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The dating period for pertuzumab drug product shall be 24 months from the date of manufacture 
when stored at 2-8°C.  The date of manufacture shall be defined as the date of final sterile 
filtration of the formulated drug product.  The dating period for pertuzumab drug substance shall 
be 24 months from the date of manufacture when stored at -20°C.  The FDA is approving the 
stability protocol(s) in the license application for the purpose of extending the expiration dating 
period of pertuzumab drug substance and drug product under 21 CFR 601.12. 
 
Consistent with 21 CFR 601.12, Genentech must inform FDA about each change in the product, 
production process, quality controls, equipment, facilities, responsible personnel, or labeling 
established in the approved application.   

III. POST MARKETING COMMITMENTS / POST MARKETING 
REQUIREMENTS 

 
The following PMRs and PMCs were drafted as a mechanism to ensure manufacturing process 
control after the clinical division indicated that the license would be approved regardless of CMC 
deficiencies due to the life-threatening indication and unmet need addressed by this product.  
This text is copied from the most recent version and includes milestone dates sent by Genentech 
to FDA on June 1, 2012.   Additional edits are possible before these are finalized. 

PMR#1
Conduct a process validation study to support manufacture of pertuzumab from the Master Cell 
Bank (MCB ) and to ensure that drug substance manufacturing campaigns are able to 
deliver consistent product with comparable strength, quality, purity, and potency to that used in 
the phase 3 clinical trial.  Drug substance testing that is part of this qualification must include 
standard drug substance lot release testing, and analysis of the pertuzumab glycosylation profile, 

 ADCC activity, and purity by non-reduced CE-SDS.  At least one lot from the 
2012 MCB campaign must be placed into the annual drug substance and drug product stability 
programs.  Concurrent release of process performance qualification (PPQ) batches as per FDA 
guidance for industry Process Validation: General Principles and Practices must be performed 
under third party oversight. Submit the final study report as a Prior Approval Supplement (PAS).   
 
Study Completion:                    12/2012 
Final Report Submission:         02/2013 
 
PMR #2 
Conduct a study that tests the stability of the Master Cell Bank (MCB) at more frequent intervals 
than the currently proposed 10 years.  Submit interim reports every four years and a final report 
after 20 years.   
 
Final Protocol Submission:      09/2012 

Interim Report 1:                      06/2016 

Interim Report 2:                      06/2020 

Interim Report 3:                      06/2024 
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stability monitoring.  Submit the Interim Report of stressed stability testing as a Changes Being 
Effected-30 Days (CBE-30). 
 
Final Protocol Submission:      06/2012 
Interim Report (Stressed):       09/2012 
Study Completion:                   10/2014 
Final Report (Real Time):        12/2014 
 
PMR #6 
Conduct a study using end of production cells from commercial scale manufacturing that tests 
for in vivo adventitious viruses and genetic consistency.  Submit the final study report as a Prior 
Approval Supplement (PAS).  
 
Final Protocol Submission:      08/2012 
Study Completion:                   12/2012 
Final Report Submission:         02/2013 

 
PMR #7 
Conduct a study to establish a drug substance release specification to control for antibody-
dependent cellular cytotoxicity (ADCC) activity of pertuzumab  
and to assess process parameter controls to assure that the process is controlled to maintain 
ADCC activity within clinical experience.  The control strategy must be updated to include 
ADCC activity and the drug substance release specifications will be updated to include an assay 
capable of controlling ADCC activity, with acceptance criteria based on clinical experience.  In 
addition, the  manufacturing process will need to be updated to include a 
list of process parameters, and their ranges, sufficient to assure that ADCC activity will remain 
within clinical experience.  Submit the final report as a Prior Approval Supplement (PAS). 
 
Study Completion:                    02/2013 
Final Report Submission:         03/2013 
 
PMC #1 
Conduct a study to assess the ability of a non-reduced CE-SDS assay to detect and quantitate 
pertuzumab fragmentation.  If the CE-SDS assay is determined to be non-redundant to the 
approved SE-HPLC assay, incorporate the CE-SDS assay into the control strategy for 
pertuzumab and/or the pertuzumab reference standard.  Submit the final report as a Changes 
Being Effected-30 Days (CBE-30). 
 
Final Protocol Submission:       09/2012 
Study Completion:                    07/2013 
Final Report Submission:         09/2013 
 
PMC #2 
Reassess release and stability specifications for pertuzumab drug substance and drug product 
through June 30, 2014. 
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The pertuzumab drug product vial  
 
Pertuzumab is diluted into a 250 ml 0.9% saline IV bag immediately prior to administration. The 
diluted infusion solution can be stored at 2-8oC for up to 24 hours. 

 
A claim for a categorical exclusion from the Environmental Assessment (EA) requirement has 
been submitted under 21CFR section 25.31(c), which states that any application for marketing 
approval of a biologic product for substances that occur naturally in the environment, or 
supplement to such an application, is categorically excluded and ordinarily does not require an 
EA or an Environmental Impact Statement when there is not a significant alteration of the 
concentration or distribution of the substance, its metabolites or degradation product in the 
environment.  The Sponsor states that no extraordinary circumstances exist with respect to this 
product.  There is no indication that additional environmental information is warranted. The 
claim of categorical exclusion is deemed acceptable. 

B. Clinical Trial Information 
 
Pertuzumab is intended as first-line treatment of patients with HER2 positive metastatic or 
locally recurrent unresectable breast cancer, who have not received previous treatment, or whose 
disease has relapsed after adjuvant therapy.   It is intended to be administered in combination 
with trastuzumab and docetaxel.    
 
The route of administration of pertuzumab is IV infusion. The recommended dosing is a loading 
dose of 840 mg (60 min infusion), followed by 420 mg (30-60 minute infusion) every 3 weeks 
thereafter, until disease progression or unacceptable toxicity. 
 
Patients should be selected based on positive HER2 protein overexpression. Patients in the 
randomized trial had demonstrated HER2 overexpression as determined by Dako Herceptest or 
Dako HER2 FISH PharmDx test kit.  

 
Genentech has performed three clinical studies to evaluate pertuzumab plus trastuzumab and 
docetaxel (Pertuzumab/T/D) in HER2-positive breast cancer, in comparison to the standard of 
care, trastuzumab and docetaxel alone.  The pivotal Phase III study WO20698/TOC4129g was a 
randomized, double-blind, placebo-controlled multicenter study of 808 patients with untreated 
HER2-positive locally recurrent, unresectable or metastatic breast cancer treated with 
Pertuzumab/T/D vs. Placebo/T/D.  The primary objective was to compare progression free 
survival (PFS). The Sponsor reported an increase in median PFS of 6.1 months in the 
Pertuzumab-containing treatment group.  
 
This BLA was granted priority review status.   

C. Stability 
 

Pertuzumab is supplied in single-use vials without preservatives.  
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Drug substance:  Real time stability data were provided following 18 months storage of the 
conformance lots, and in conjunction with 48 months of real-time stability data from drug 
substance lots manufactured at that were deemed comparable to drug substance 
manufactured at Vacaville, support long term storage at the recommended temperature of -20oC 
for the proposed dating period of 24 months.   
 
Drug product: Real time stability data were provided following 18 months storage of the 
conformance lots, and in conjunction with 48 months real time stability data from lots 
manufactured at  that were deemed comparable to drug product manufactured at Mannheim, 
support long term storage at the recommended temperature of 2-8oC for the proposed dating 
period of 24 months. 

 
The most sensitive stability-indicating assay identified for pertuzumab is IE-HPLC, which 
demonstrates  under accelerated (40oC) conditions.  Changes in the 
charge variant profile are also readily detected by IE-HPLC following intense light, oxidation, 
and degradation by acid and base. SE-HPLC is also a sensitive stability-indicating assay, for 
which the  slightly under accelerated (40oC) conditions. 
Aggregation/fragmentation can be detected by SE-HPLC and CE-SDS on reduced samples of 
pertuzumab which were subjected to elevated temperature, intense light, oxidation and 
degradation by acid/base. 
 
Development studies indicated that the optimal pH for pertuzumab is pH 6.0, as determined by 
CZE and IE-HPLC. The impact of thermal stress (40oC), light exposure (1.2 x 10(6) lux hours), 
oxidation and pH changes (pH 3.2, 8.5) on biological activity of pertuzumab drug substance was 
assessed. No significant changes were observed on the anti-proliferative activity of pertuzumab 
or its ability to bind HER2 , however a trend toward lower  was detected in 
response to light and altered pH (both acidic and basic). 
 
Pertuzumab drug substance has been shown to be stable through multiple freeze/thaw cycles.  A 
photostability study indicated that drug product should be protected from direct light.  The 
package insert states that the drug product should be protected from light, and not frozen or 
shaken.   

D. Complexity 

Critical Quality Attributes (Written by BR) 
The sponsor used a risk based approach to identify quality attributes which can impact the safety 
and/or efficacy of the product (i.e., critical quality attributes (CQAs)). The risk based approach 
used a risk ranking and filtering (RRF) tool to evaluate the severity and the uncertainty 
associated with each quality attribute’s potential to impact product safety and/or efficacy. The 
evaluation used product specific information, as well as platform and publicly available 
information to inform the risk assessment.  The severity or ‘impact’ assessment included 
potential product impact to bioactivity, pharmacokinetics, immunogenicity and safety.  
Uncertainty was assessed using five ranking scores which ranged from 1-7, with 1 being very 
low uncertainty and 7 being very high.  The severity and uncertainty scores were multipled to 
calculate a final risk score for each attribute. Attributes with a risk score above a specified value 
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present in very small amounts in pertuzumab drug product and so clinical data from the 
pertuzumab trials was highly unlikely to reflect the true immunogenic potential of the 
attribute. Many of the attributes that were impacted by this assessment however, were 
classified as a CQA based on other parameters and in the end, it was not thought that this 
risk assessment deficiency had a significant impact on the final list of CQAs which were 
identified. This approach however, could impact post-approval management of quality 
attributes and should be resolved prior to Agency approval of a    

• The raw material and leachate risk assessment took process capability into account and 
since process-related impurities are well controlled by the process, no raw materials or 
leachates were identified as CQAs. A raw material daily intake risk assessment was 
provided.  Since process capability was not supposed to be a component of the CQA risk 
assessment, its consideration when assessing raw material and leachate risk was 
inappropriate. Upon request, the sponsor justified their strategy indicating that a strict 
application of the CQA definition is not appropriate in this case since it would generate a 
large number of CQAs which would then impact the control strategy, validation 
activities, and significantly increase the periodic monitoring testing requirements. 
Because the process was shown to provide robust control over raw materials, the issue of 
how to classify raw materials was not further addressed during the original BLA review 
cycle but may need to be prior to Agency approval of a   

 

Control Strategy 
The proposed control strategy for in-process, release, stability and comparability testing for 
pertuzumab drug substance and drug product was also based on , and proposed 
specifications were based on  as well as data from 11 drug substance batches 
manufactured at the commercial scale at Vacaville (2010 campaign) and  
(2007). The testing requirements and acceptance criteria were not deemed sufficient by either a 

 traditional approach.  Following information requests and teleconferences, the Sponsor 
made the following commitments regarding the need for additional testing: 
 

• Evaluate the use of non-reduced CE-SDS for detection of fragments, or provide 
justification that the SE-HPLC method is adequate for evaluation of LMWS (refer to 
PMR, section III), 

 
• Incorporate a measure of ADCC activity into the drug substance control strategy.  This is 

to include developing a validated assay for  as a product quality attribute linked to 
ADCC, in conjunction with characterization studies from  
manufacturing for control of ADCC (refer to PMR),  In the meantime, monitor  in 
drug substance, with an interim limit defined of    

 
Furthermore, many of the proposed acceptance criteria were outside of manufacturing and 
clinical experience.  During discussions the Sponsor committed to tightening the rejection limit 
for in process drug substance IE-HPLC testing and drug product lot release and stability IE-
HPLC testing based on manufacturing experience.  The Agency agreed that the drug substance 
test could remain an in-process test based on a commitment from the Sponsor to inform the 
Agency through a BLA supplement if any changes are made to the rejection limits. In addition, 
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Version 1/8/10 

Therapeutic Biological Establishment Evaluation  
Request (TB-EER) Form 

Version 1.0 
 

Instructions:  
The review team should email this form to the email account “CDER-TB-EER” to 
submit: 

1) an initial TB-EER within 10 business days of the application filing date 
2) a final TB-EER 15-30 days prior to the action date 

 
Note: All manufacturing1 locations named in the pending submission, whether contract 
facilities or facilities owned by the applicant, should be listed on this form.  For bundled 
supplements, one TB-EER to include all STNs should be submitted. 
 

 
APPLICATION INFORMATION 

 
PDUFA Action Date:  June 8, 2012 
 
Applicant Name: Genentech, Inc. 
U.S. License #: 1048 
STN(s):  125409/0 
Product(s):  Perjeta (pertuzumab) 
Short summary of application: PERJETA is a HER2/neu receptor antagonist 
hughindicated in combination with trastuzumab and docetaxel for the treatment of 
patients with HER2-positive metastatic breast cancer who have not received prior anti-
HER2 therapy or chemotherapy for metastatic disease. 
 
 

FACILITY INFORMATION 
 
Manufacturing Location: 
Firm Name: Genentech 
Address: 1000 New Horizons Way, Vacaville, CA  95688-9431 
FEI: 3002902534 
Short summary of manufacturing activities performed: 
Manufacture batch release testing (Drug Substnace) 
 
Manufacturing Location: 
Firm Name: Roche Diagnostics GmbH 
Address: Sandhoferstrasse 116, 68305 Mannheim Germany 

                                                 
1The regulations at 21 C.F.R. § 207.3(a)(8) defines “manufacturing or processing” as “the manufacture, preparation, propagation, 
compounding, or processing of a drug or drugs as used in section 510 of the act [21 U.S.C. § 360] and is the making by chemical, 
physical, biological, or other procedures of any articles that meet the definition of drugs in section 201(g) of the act.  The term 
includes manipulation, sampling, testing, or control procedures applied to the final product or to any part of the process. The term also 
includes repackaging or otherwise changing the container, wrapper, or labeling of any drug package to further the distribution of the 
drug from the original place of manufacture to the person who makes final delivery or sale to the ultimate consumer.”  
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FEI: 3002806559 
Short summary of manufacturing activities performed: 
Manufacture batch release testing (Drug Product) 
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