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MEETING MINUTES 

Mylan GmbH 
Attention:  Barbara Militzer 
Director, Regulatory Science, Biologics 
781 Chestnut Ridge Road 
P.O. Box 4310  
Morgantown, WV  26504 
 
 
Dear Ms. Militzer: 
 
Please refer to your Investigational New Drug Application (IND) submitted under section 505(i) 
of the Federal Food, Drug, and Cosmetic Act for MYL-1401O. 
 
We also refer to the meeting between representatives of your firm and the FDA on  
September 1, 2016.  The purpose of the meeting was to discuss the adequacy of the proposed 
analytical techniques, the approaches used to establish analytical similarity, and the proposed 
data to be included in the planned 351(k) Biologics Licensing Application (BLA) and the  
120-Day Safety Update Report. 
 
A copy of the official minutes of the meeting is enclosed for your information.  Please notify us 
of any significant differences in understanding regarding the meeting outcomes. 
 
If you have any questions, call Charlene Wheeler, MSHS, Senior Regulatory Project Manager at 
(301) 796-1141. 
 
Sincerely, 

 
{See appended electronic signature page} 
 
 
Charlene Wheeler, MSHS 
Senior Regulatory Health Project Manager 
Division of Oncology Products 1 
Office of Hematology and Oncology Products  
Center for Drug Evaluation and Research            

{See appended electronic signature page} 
 
 
Laleh Amiri Kordestani, MD 
Clinical Team Leader 
Division of Oncology Products 1 
Office of Hematology and Oncology Products  
Center for Drug Evaluation and Research 

 
 
Enclosure: 
Meeting Minutes 
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MEMORANDUM OF MEETING MINUTES 
 

Meeting Type: Biosimilar 
Meeting Category: Biological Product Development (BPD) Type 2 and 4 
 
Meeting Date and Time: September 1, 2016, 10:30AM-12PM 
Meeting Location:  White Oak Building 22 Room 1309 
 
Application Number: IND 113682 
Product Name: MYL-1401O 
Indication: MYL-1401O is being developed for the same indications as 
 approved for US-licensed Herceptin 
Sponsor/Applicant Name: Mylan GmbH 
 
Meeting Chair: Laleh Amiri Kordestani, MD 
Meeting Recorder: Charlene Wheeler, MSHS 
 
FDA ATTENDEES 
Geoffrey Kim, MD   Director, DOP1 
Laleh Amiri-Kordestani, MD  Clinical Team Leader, DOP1 
Nancy Scher, MD   Medical Officer, DOP1 
Linan Ha, PhD   Product Quality Team Leader, OBP 
Kristen Nickens, PhD   Product Quality Reviewer, OBP 
Meiyu Shen, PhD   CMC Statistical Team Leader, DB VI 
Zhuang Miao, PhD   CMC Statistical Reviewer, DB VI 
Stacey Ricci, PhD   Senior Toxicologist, TBBS 
Sue Lim, MD    Medical Officer, TBBS 
Charlene Wheeler, MSHS  Senior Regulatory Project Manager, DOP1 
 
SPONSOR ATTENDEES 
Barbara Militzer  Director, Regulatory Science, Biologics 
John Pakulski   Head, Regulatory Science, Biologics 
Abhijit Barve   Head, Global Clinical Development 
Eduardo Pennella Senior Director, Clinical Research & Development, 

Oncology/Hematology 
Arnd Annweiler  Head, Global Pharmaceutical Sciences 
Rajesh Ullanat   Head, Biologics Research & Development 
Jyoti Laxman Iyer  Principal Scientific Manager, Research & Development, Biocon 
Paul Thomas   Vice President and Head, Biosimilars Business Unit, Biocon 
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1.0 BACKGROUND 
 
MYL-1401O is a proposed biosimilar to US-licensed Herceptin (trastuzumab).  Trastuzumab is a 
humanized IgG1 kappa light chain monoclonal antibody (mAb) directed against an epitope on the 
extracellular juxtamembrane domain of the human epidermal growth factor receptor 2 protein, 
HER2.  Mylan requested a Biosimilar Biological Product Development (BPD) Type 4 and Type 
2 meeting to obtain FDA input regarding the adequacy of the analytical techniques, the 
approaches used to establish analytical similarity, the criticality risk ranking of the quality 
attributes, and the proposed data to be included in the planned 351(k) Biologics Licensing 
Application (BLA) and the 120-Day Safety Update Report.  Mylan requests a waiver for an 
Integrated Summary of Efficacy (ISE) and Integrated Summary of Safety (ISS) in the BLA.   
 
A BPD Type 2 Meeting was conducted October 21, 2015, to discuss the pharmacokinetic (PK) 
data from the “Phase 1 bioequivalence trial,” MYL-Her-1002, and the protocol (v. 2, July 2012) 
and statistical analysis plan (v. 2, March 2015) for the proposed Phase 3 trial, MYL-Her-3001. 
 
The proposed indications for MYL-1401O are the same as those approved for Herceptin: 

 Adjuvant treatment of HER2 overexpressing node positive or node negative breast cancer 
 Treatment of metastatic breast cancer, and 
 Treatment of patients with HER2 overexpressing metastatic gastric or gastroesophageal 

junction adenocarcinoma, who have not received prior treatment for metastatic disease. 
 
According to Mylan, each vial of MYL-1401O contains 440 mg of lyophilized proposed active 
biosimilar substance (“trastuzumab”) per multi-use vial, to yield, after reconstitution with 
diluent, a multi-dose solution containing 21 mg/mL “trastuzumab.  Mylan has also developed a 
150 mg lyophilized powder presentation in a single-use vial as part of global development to 
match the presentation available outside the US.  Mylan proposes to demonstrate analytical 
comparability between the 2 presentations and demonstrate analytical similarity between  
MYL-1401O and US-licensed Herceptin.  Mylan proposes to demonstrate an analytical bridge 
between US-licensed Herceptin and EU-approved Herceptin based on pairwise similarity of 
MYL-1401O, US-licensed Herceptin, and EU-approved Herceptin. 
 
The initial MYL-1401O formulation, “Bmab-200,” was developed to be identical to the 
Herceptin formulation and was used in the Indian supportive PK clinical study, BM200-CT3-
001-11, (see below).  That formulation differs in the content of 2 excipients from the proposed 
biosimilar product.  Bmab-200 has been available in the Indian market since January 2014. 
 
Mylan’s MYL-1401O clinical development program consists of 2 clinical studies in healthy 
subjects, 1 confirmatory efficacy and safety study in patients with metastatic breast cancer 
(MBC) conducted globally, and 1 supportive  PK, efficacy, and safety study in patients with 
breast cancer conducted in India with the Bmab-200 formulation: 
 

 MYL-Her-1001 - a 2-way, 2-period cross-over study in 22 healthy volunteers to compare 
the PK between EU-approved Herceptin and Mylan’s proposed biosimilar.  Safety, 
immunogenicity, and tolerability were also assessed. 
 

Reference ID: 3990780



IND 113682 
Page 3 
 

 

 MYL-Her-1002 - a 3-way parallel study in 132 healthy volunteers to compare PK 
between EU-approved Herceptin, US-licensed Herceptin, and MYL-1401O.  Safety, 
immunogenicity, and tolerability were also assessed. 
 

 MYL-Her-3001 – a multicenter, double-blind, randomized, parallel-group study of 
efficacy and safety of MYL-1401O plus taxane versus EU-approved Herceptin plus a 
taxane as first line therapy in patients with HER2+ MBC.   
 

 Supportive study BM200-CT-001-ll  - Conducted in India, a comparative PK, efficacy, 
safety, and immunogenicity study of Bmab-200 vs. EU-approved Herceptin, both in 
combination with docetaxel in patients with HER2+ MBC.  Single dose comparative PK 
was the primary endpoint.  Comparative efficacy and safety were secondary endpoints.  

 
In Study MYL-Her-3001, patients with HER2+ MBC were treated with MYL-1401O plus 
docetaxel or paclitaxel vs. EU-approved Herceptin plus a taxane for 24 weeks (Part 1) in the 
absence of progression or unacceptable toxicity.  Tumor assessments were conducted every 6 
weeks.  Patients with at least stable disease (SD) were to continue single-agent MYL-1401O or 
Herceptin (Part 2) until progression, toxicity, or death, with tumor assessments every 12 weeks.  
The primary efficacy endpoint is best overall response rate (ORR) by RECIST 1.1 by central 
review, assessed by the end of the combination therapy phase (24 weeks).  Secondary efficacy 
endpoints are time to tumor progression (TTP), progression free survival (PFS), overall survival 
(OS), and duration of response (DR).  A sample size of 410 subjects was required to provide at 
least 80% power for a demonstration of no clinically meaningful difference between MYL-
1401O and EU-approved Herceptin in the analysis of the ratio of ORRs at week 24.  ORR is 
estimated to be 69%, based on data from Cleopatra and Marianne trials.  The Sponsor planned to 
enroll 456 patients (10% attrition).  Part 1 completed January 25, 2016, and Part 2 is ongoing.  
According to Mylan, the ORR at week 24 is reported in the MYL-1401O group (n=230) as 
69.6% and 64.0% in the EU-approved Herceptin group (n=228).  The ratio of the ORRs was 1.09 
with a 90% CI of (0.974, 1.211).  The CI is within the pre-defined equivalence boundaries (0.81-
1.24).  Secondary efficacy analyses at week 24 showed no statistically significant difference for 
TTP, PFS or OS for the treatment groups. 
 
FDA may provide further clarifications of, or refinements and/or changes to, the responses and 
the advice provided at the meeting based on further information provided by Mylan and as the 
Agency’s thinking evolves on certain statutory provisions regarding applications submitted under 
section 351(k) of the Public Health Service Act (PHS Act). 
 
FDA sent Preliminary Comments to Mylan on August 25, 2016. 
 
2. DISCUSSION 
 
2.1. Questions and Responses 
 
Question 1:  Does the Agency agree that the proposed analytical techniques are adequate to 
establish analytical similarity of MYL-1401O in comparison with US-licensed Herceptin? 
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FDA Response:  The analytical methods proposed for the assessment of the analytical 
similarity of MYL-1401O and US-licensed Herceptin appear generally acceptable.  
However, in addition to the methods outlined in Table 5, the following should be provided 
in the 351(k) BLA: 
 

 An assay to assess complement-dependent cytotoxicity (CDC) activity.  We 
recommend a onetime comparison of at least one lot of the reference product and 
one lot of the proposed biosimilar product to demonstrate a lack of CDC activity.  If 
no activity is detected in either product, additional studies may not be needed.  
 

 Information regarding the suitability of the analytical assays used in the analytical 
similarity assessment.  Sensitivity, specificity and precision of the assays can affect 
the amount and type of data needed for the analytical similarity assessment. 
  

 As part of demonstrating analytical similarity, Mylan should include functional 
assays that collectively reflect, as much as possible, the mechanism(s) of action of 
MYL-1401O.  We remind Mylan that section 351(k)(2)(A)(i)(II) of the PHS Act 
requires that a 351(k) application for a proposed biosimilar product include 
information demonstrating that the proposed biosimilar product and the reference 
product utilize the same mechanism(s) of action for the condition(s) of use for which 
licensure is sought, but only to the extent that the mechanism(s) of action are known 
for the reference product.  The FDA Guidance for Industry, “Quality 
Considerations in Demonstrating Biosimilarity to a Reference Protein Product” 
(http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation
/Guidances/UCM291134.pdf), states “[i]f the clinically relevant mechanism(s) of 
action are known for the reference product or can reasonably be determined, the 
functional assays should reflect these mechanisms of action to the extent possible.” 
Therefore, Mylan may consider conducting studies to evaluate additional molecular 
aspects of the mechanism of action of trastuzumab, such as its impact on the 
signaling pathways that are initiated upon HER2 activation. 

 
Mylan’s Response:  Mylan acknowledges the FDA’s feedback on the analytical similarity 
methods.  With regard to CDC, as suggested by the Agency, Mylan will provide data from 1 
batch each of MYL-1401O, EU-Herceptin, and US-Herceptin in SK-BR-3 cells demonstrating 
comparable absence of CDC activity. Does the Agency agree with this approach? 
 
Meeting Discussion:  FDA agreed with Mylan’s approach to assess CDC activity using one 
batch each of MYL-1401O, US-licensed Herceptin and EU-approved trastuzumab.  FDA 
emphasized that adequate experimental positive and negative controls should be included 
in the study to demonstrate the validity of the assay.   
 
Question 2:  Does the Agency concur with the approach followed for establishing the 
criticality risk ranking of the quality attributes? 
 
FDA Response:  The general approach used to establish the criticality risk ranking of the 
quality attributes for assignment of the attributes to statistical testing tiers for evaluation 
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as a part of the analytical similarity assessment appears acceptable.  However, the final 
determination of the adequacy of the risk ranking will be based on a comprehensive review 
of the entirety of the data submitted in the 351(k) BLA.   
 
Meeting Discussion:  No discussion took place at the meeting. 
 
Question 3:  Does the Agency concur with the adequacy of the overall approach taken to 
demonstrate comparability between MYL-1401O 150 mg and MYL-1401O 440 mg? 
 
FDA Response:  No, we do not agree with Mylan’s approach to demonstrate comparability 
between MYL-1401O 150 mg and MYL-1401O 440 mg.  We have the following comments 
regarding the comparability between MYL-1401O 150 mg and MYL-1401O 440 mg: 
 

 In addition to the analytical methods outlined in Table 6, the comparability exercise 
should include all release testing implemented for MYL-1410O drug product.  

 The proposal to establish comparability acceptance criteria based on a quality range 
derived from the MYL-1401O 440 mg presentation is not adequate.  The 
comparability acceptance criteria should be established based on a quality range 
derived from the material with which the nonclinical and clinical data were 
obtained, in this case, the MYL-1401O 150 mg presentation.  This is because 
comparability exercises are generally performed to bridge nonclinical and clinical 
data generated using pre-change material to post-change material.     

 We note that, as part of the comparability exercise, analytical data will be evaluated 
against historical data (i.e., previously generated data for MYL-1401O) using ± 2 or 
3 SD based comparability acceptance criteria.  The approach of using ± 2 or 3 SD 
may not be appropriate for all quality attributes.  The importance of the biological 
and clinical relevance of each individual attribute, as well as assay sensitivity, 
should not be overlooked when setting the comparability acceptance criteria.  
Provide justification for the use of ± 2 or 3 SD in setting the acceptance criteria for 
each quality attribute assessed in the comparability exercise.  The adequacy of the 
comparability acceptance criteria will be a review issue. 

Mylan’s Response:  Mylan acknowledges the FDA’s feedback on the comparability and 
analytical similarity approach  

• Comparability Assessment  

– In the BLA, Mylan will establish quality ranges with the 150 mg formulation and 
will compare 440 mg against the quality ranges of 150 mg 

– The full set of release assays will be applied to the 150 mg vs 440 mg 
comparability assessment 
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• Analytical Similarity Assessment 

– Mylan will provide information on assay variability and suitable justification of 
the standard deviation applied on a case-by-case basis 

Meeting Discussion:  FDA clarified that, in addition to assay variability, the justification 
for the standard deviation multiplier used in setting the comparability acceptance criteria 
should take into consideration the biological and clinical relevance of the quality attribute 
being assessed.   
 
Question 4:  Does the Agency concur with the adequacy of the overall approach taken to 
demonstrate analytical similarity between MYL-1401O and the reference product, US-licensed 
Herceptin? 
 
FDA Response:  We have the following comments regarding Mylan’s overall approach 
taken to demonstrate analytical similarity between MYL-1410O and US-licensed 
Herceptin:  
  

 We note that EU-approved trastuzumab is used as the sole comparator in the 
comparative clinical study, MYL-Her-3001 (Section 8.4).  However, an analytical 
similarity assessment between MYL-1401O and EU-approved trastuzumab is not 
included as part of Mylan’s pairwise similarity assessment, which only included 
similarity assessments of MYL-1401O to US-licensed Herceptin and of US-licensed 
Herceptin to EU-approved trastuzumab (Section 8.1.2.1).  If Mylan seeks to use data 
from an animal study or clinical study comparing MYL-1401O to EU-approved 
trastuzumab to address, in part, the requirements under section 351(k)(2)(A) of the 
PHS Act, Mylan should provide adequate data or information to scientifically 
justify the relevance of this comparative data to an assessment of biosimilarity and 
establish an acceptable scientific bridge to the US-licensed reference product.   

As a scientific matter, the type of bridging data needed will always include data 
from analytical studies (e.g., structural and functional data) that directly compare 
all three products and is likely to also include bridging clinical PK and/or PD study 
data for all three products.  All three-pairwise comparisons (i.e., MYL-1401O to US-
licensed Herceptin, MYL-1401O to EU-approved trastuzumab, and US-licensed 
Herceptin to EU-approved trastuzumab) should meet the pre-specified acceptance 
criteria for analytical and PK and/or PD similarity.  A final determination for the 
adequacy of the scientific justification and bridge will be made during the review of 
the application. 

 Provide summary information on the use of each manufactured drug substance and 
drug product batch of MYL-1401O as well as each purchased lot of US-licensed 
Herceptin and EU-approved trastuzumab in the 351(k) BLA.  Information should 
be provided on the studies conducted with each lot (e.g., analytical similarity, 
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nonclinical, clinical, and stability studies).  Provide a list of all lots that were selected 
to be included (or excluded) from specific studies along with a justification.  Any 
criteria being used to select lots for studies should be clearly defined.  Furthermore, 
be aware that the MYL-1401O drug product lots included in the similarity 
assessment should be derived from different drug substance lots in order to 
adequately account for variability in the MYL-1401O manufacturing process. 

 In the 351(k) BLA, provide a scientific justification for the number of lots of MYL-
1401O, US-licensed Herceptin, and EU-approved trastuzumab that Mylan plans to 
use for the analytical similarity assessment performed to support licensure.  The 
US-licensed Herceptin and EU-approved trastuzumab lots should ideally be selected 
across the shelf-life of the product.  

 We note that Mylan proposed a target multiplier of  to define quality ranges for 
all Tier 2 attributes.  We do not agree that the same multiplier of  should be 
applied to all attributes tested using Tier 2 quality range testing.  The multiplier for 
the standard deviation should be scientifically justified, taking into account the 
variability of the assay and the clinical relevance of each individual attribute.  

 As part of the analytical similarity exercise, a forced degradation study that 
compares the pathways of degradation of MYL-1401O to that of the reference 
product should be conducted.  Mylan should provide a scientific justification and 
risk assessment for the stress conditions used in the forced degradation study and 
the product quality attributes selected for the analysis.  Mylan should select stress 
conditions that are relevant to your product.  Please refer to ICH Q1A and ICH 
Q5C for additional guidance.  Additionally, multiple lots of MYL-1401O, US-
licensed Herceptin, and EU-approved trastuzumab should be included in this 
assessment to ensure a meaningful comparison. 

 Adequate information should be provided to demonstrate that the manufacturing 
process of MYL-1401O provides a robust clearance of process-related impurities 
(HCP, DNA, etc.).  The level of impurities in the final MYL-1401O should conform 
to the current regulation and/or industry standard and a direct comparison to the 
reference product may not be necessary.  However, in cases where the impurity 
levels in MYL-1401O exceed the current regulation and/or standard, Mylan should 
perform a risk-based assessment, as recommended in the guidance for industry, 
Quality Considerations in Demonstrating Biosimilarity of a Therapeutic Protein 
Product to a Reference Product 
(http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation
/Guidances/UCM291134.pdf), to evaluate the potential impact of process-related 
impurities on the safety, purity and potency of MYL-1401O.  Additional 
pharmacology/toxicology or other studies may also be necessary to evaluate the 
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potential risks imposed by the impurities in MYL-1401O.  The adequacy of the risk-
based assessment will be a review issue. 

 Provide a listing of all sites where the analytical similarity assessment was 
conducted and identify the site(s) where each method was used to support analytical 
similarity between MYL-1401O and US-licensed Herceptin.  Report this 
information in the 3.2.R, Regional section of your 351(k) BLA.  The Agency may 
decide to inspect sites where analytical similarity assessments were conducted. 

 In addition, we also recommend data from a similar number of lots for both the 
proposed biosimilar and the reference product be used in the analyses.  When the 
number of reference product lots is much larger than the number of proposed 
biosimilar lots (e.g., more than 50 % larger), we recommend the following sample 
size imbalance adjustment to calculate the confidence interval of the mean 
difference:  

  2 2 *
1 , * / /B R df B B R RX X t S n S n   

 

where * min(1.5 , )R B Rn n n  , nB and nR are, respectively, the number of the 

proposed biosimilar lots and the number of the reference product lots; BX and RX

are, respectively, the sample mean of the proposed biosimilar lots and the sample 
mean of the reference product lots; 2

BS and 2
RS  are, respectively, the sample 

variance estimated by all the biosimilar lots and the sample variance 
estimated by all the reference lots; t1-α, df* is 1-α quantile of the t-distribution with 
degrees of freedom df* where df* can be approximated by the Satterthwaite 
method.  If the number of biosimilar lots, nB, is 50% more than the number of 
reference lots, nR, a similar approach can be applied with nB* = min (1.5×nR, nB) for 
the confidence interval calculation.  
 

Mylan’s Response: Mylan acknowledges the FDA’s feedback on the pairwise 
assessments. 

• Mylan will provide pairwise analytical similarity assessments between MYL-
1401O and US-Herceptin, MYL-1401O and EU-Herceptin, and US-Herceptin and 
EU-Herceptin 

• In addition, Mylan will provide the results of a 3-way PK study.  
Mylan believes these 2 datasets provide a comprehensive scientific bridge. 
  
Meeting Discussion: No discussion took place at the meeting. 
 
Question 5:  At the time of 351(k) BLA submission, Mylan intend to submit available 6 months 
of stability data from 3 process validation (PV) batches of MYL-1401O 440 mg drug product 
(DP) along with up to 36 months of representative supportive stability study data from 3 pre-
validation batches of MYL-1401O DP (manufactured and stored in container same as the 
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intended commercial product). For bacteriostatic water for injection (BWFI), a diluent co-packed 
with the MYL-1401O drug product, 3 months of stability data from 3 PV batches will be 
available at the BLA submission. The additional stability data of drug product and BWFI will be 
provided as a stability update within 120 days of the BLA submission. Does the Agency agree 
with Mylan’s proposal? 
 
FDA Response:  It may be acceptable to establish the DP and BWFI shelf-life by leveraging 
stability data obtained from pre-validation DP and BWFI batches, if these batches are 
determined to be fully representative of the commercial material.  To support the proposed 
expiry period for your product, FDA may request submission of a “simple stability 
update.”  “Simple stability updates” refer to stability data and analyses performed under 
the same conditions, and for the same drug product batches in the same container closure 
system(s) as described in the stability protocol provided in the original submission.  In 
addition, “simple stability updates” should use the same tabular presentation as in the 
original submission as well as the same mathematical or statistical analysis methods (if any) 
and should not contain any matrix or bracketing approaches which deviate from the 
stability protocol in the original BLA.  If we determine that additional stability data are 
necessary or might support an extended initial expiry period, this information may be 
requested as an information request during the review cycle.  A “simple stability update” 
can be requested through month seven of the standard BLA review clock to support the 
proposed expiry period. 
 
Mylan's Response:  MYL-1401O Drug Product – No clarification required. Mylan will follow the 
Agency’s feedback. 
 
BWFI – Mylan will provide 3 months’ stability data from the full scale process in the initial BLA 
submission. A 6-month simple stability update can be provided upon request within 60 days of 
the BLA submission.  Does the Agency agree with Mylan’s proposal? 
 
Meeting Discussion:  FDA agreed with Mylan’s approach.  FDA clarified that in order to 
leverage stability data generated from MYL-1401O pre-validation DP batches to support 
the proposed product shelf-life, the pre-validation batches should be fully representative of, 
not just comparable to, the commercial material.  The determination of whether the pre-
validation batches are fully representative will be a review issue.   
 
Question 6:  Given the above-mentioned clinical program, it is Mylan’s opinion that the full data 
set from Studies MYL-Her-1001 and MYL-Her-1002, along with data from 24 weeks of Study 
MYL-Her-3001, are adequate to provide comprehensive information about comparative PK, 
efficacy, safety, and immunogenicity between MYL-1401O and Herceptin. Long-term data 
through 48 weeks of treatment in Study MYL-Her-3001 are planned for inclusion in the 120-Day 
Safety Update Report. Does FDA agree with Mylan’s planned approach for the data to be 
included in the BLA and in the 120-Day Safety Update Report? 
 
FDA Response:  The adequacy of the data is a review issue.  The plan for data submission 
in the 351(k) BLA and the 120-Day Safety Update Report, respectively, appears acceptable.  
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This will also depend on the anticipated data cut-off date and the anticipated date of the 
351(k) BLA submission. 
 
Meeting Discussion:  No discussion took place at the meeting. 
 
Question 7:  The clinical program for MYL-1401O includes 2 clinical studies in healthy subjects, 
1 confirmatory efficacy and safety study in patients with breast cancer conducted globally, and 1 
supportive PK, efficacy, and safety study in patients with breast cancer conducted solely in India 
using the Bmab-200 formulation of the product. Considering the limited number of studies, 
differences in the study design and study population, and the nature of the product being a 
proposed biosimilar with well characterized safety of the reference product, Mylan proposes to 
present the study results in the form of summaries in Module 2 without any integrated analyses 
of efficacy or of safety. Does the Agency agree with this proposal? 
 
FDA Response:  This is acceptable. 
  
FDA Questions for the Applicant: 
 

1. Please identify the commercial manufacturing sites for MYL-1401O drug substance, 
MYL-1401O drug product, and the bacteriostatic water for injection (BWFI). 
 

2. Please respond to the following questions regarding the BWFI which will be co-
packaged with the MYL-1401O drug product. 

a. Clarify whether an  is used 
for  process validation and requalification. 

Mylan’s Response:  A  is used for  
process validation of BWFI.  

b. Clarify whether parametric release is employed in lieu of sterility testing. 

Mylan’s Response:  Sterility testing is performed. Parametric release is not 
employed as an alternate in lieu of sterility testing. 

 
FDA ADDITIONAL COMMENTS 
 
General Comment:  
 
In the documents and reports included in the 351(k) BLA submission, when referring to 
Herceptin, include a reference to the source of Herceptin (i.e., US-licensed or EU-
approved).  
 
  

Reference ID: 3990780

(b) (4)

(b) (4)

(b) (4) (b) (4)



IND 113682 
Page 11 
 

 

Product Quality Microbiology Comments: 
 
We are providing additional product quality microbiology comments for you to consider 
for the preparation of your 351(k) BLA submission. 
 
All facilities should be registered with FDA at the time of the BLA submission and ready 
for inspection in accordance with 21 CFR 600.21 and 601.20(b)(2).  The facility should be 
in operation and manufacturing the product during the inspection.  A preliminary 
manufacturing schedule for both the drug substance and drug product should be provided 
in the Module 1 of the BLA to facilitate the planning of the pre-license inspections during 
the review cycle.  Please include in the BLA submission a complete list of the 
manufacturing and testing sites with their corresponding FEI numbers.  
 
The CMC Drug Substance section of the BLA (Section 3.2.S) should contain information 
and data summaries for microbial and endotoxin control.  The provided information 
should include, but not be limited to the following: 
 

 Bioburden and endotoxin levels at critical manufacturing steps should be 
monitored using qualified bioburden and endotoxin tests.  The pre-established 
bioburden and endotoxin limits should be provided (3.2.S.2.4). 
 

  validation runs at 
manufacturing scale.  Bioburden and endotoxin levels  

should be monitored and bioburden and endotoxin 
limits provided (3.2.S.2.5). 
 

  study protocols 
and acceptance criteria. During the , bioburden and endotoxin 
samples should be taken at the end of storage  (3.2.S.2.5). 
 

 Bioburden and endotoxin data obtained during manufacture of at least three 
conformance lots (3.2.S.2.5). 
 

 Information and summary results from the shipping validation studies 
(3.2.S.2.5). 
 

Mylan’s Response:  Mylan acknowledges FDA’s feedback on the requirement to provide 
data on shipping validation studies for drug substance. 
• Mylan will provide a risk-based assessment indicating that a shipping validation 

study for drug substance is not required,  
. 
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 Capping validation demonstrating maintenance of container closure integrity. 
 
Mylan’s Response: The Agency did not mention any specific requirement for 
shipment validation studies for drug product. 

• For clarification, Mylan will conduct a temperature shipment study using  
vials with temperature monitoring representative of the intended shipping routes. 

• In addition for drug product, Mylan will provide the data from a capping validation 
study. Does the above satisfy the requirements for shipping and capping validation 
studies for drug product? 

 
Meeting Discussion:  Regarding Mylan’s proposal to conduct a temperature shipping 
validation for MYL-1401O drug product using  vials with temperature 
monitoring representative of the intended shipping routes (slide 18), FDA stated that 
because the proposed biosimilar is a lyophilized product,  in the 
shipping validation study is not acceptable.  In addition to temperature monitoring, the 
shipping validation study should include, but not be limited to, an assessment of the impact 
of the commercial shipping conditions on the lyophilized cake appearance, the container 
closure integrity, as well as the primary and secondary containers.  The drug product 
shipping validation study should be conducted using the proposed commercial primary and 
secondary packaging containers under conditions that mimic the commercial shipping lane 
or worst case.  Mylan asked if MYL-1401O drug product should be included in the 
shipping validation study.  FDA confirmed that MYL-1401O drug product should be 
included in the validation study; however, in addition, surrogate lyophilized products (i.e., 
vacuum dried , a representative lyophilized product) can be included in 
the study as a representative of a mixed load.  Mylan stated that considering the Agency’s 
feedback, the appropriate shipping validation study results would not be available upon 
submission of the 351(k) application.  Therefore, Mylan asked if it would be acceptable to 
include an appropriate shipping validation protocol in the BLA, and submit the validation 
data early in the review cycle.  FDA stated that the general expectation is that the BLA be 
as complete as possible upon submission.  However, if the appropriate shipping validation 
data would not be available until early in the review cycle, it may be acceptable to include a 
complete validation protocol with detailed acceptance criteria, in the initial BLA 
submission.  Mylan agreed.   
 
The following product testing and method validation information should be provided in the 
appropriate sections of Module 3.2.P: 
 

 Container closure integrity testing.  System integrity (including maintenance of the 
 should be demonstrated initially and during stability.  Container 

closure integrity method validation should demonstrate that the assay is sensitive 
enough to detect breaches that could allow microbial ingress (≤  microns). 
Container closure integrity testing should be performed in lieu of sterility testing for  
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stability samples at the initial time point and every 12 months (annually) until 
expiry. 
 

 Summary report and results for qualification of the bioburden, sterility and 
endotoxin test methods performed for  (if applicable) and 
the drug product, as appropriate.  If compendial test methods are used, brief 
descriptions of the methods should be provided in addition to the compendial 
reference numbers. 
 

 Summary report and results of the Rabbit Pyrogen Test conducted on three batches 
of drug product in accordance with 21 CFR610.13(b). 
 

 Certain formulations have been reported to interfere with endotoxin recoverability 
in the USP LAL test methods .   endotoxin 
recovery should be assessed by spiking a known amount of standard endotoxin 
(CSE or RSE) into undiluted drug product and then testing for recoverable 
endotoxin   
 

 Microbiological studies in support of the post-reconstitution and post-dilution 
storage conditions.  Describe the test methods and results that employ a minimum 
countable inoculum (  CFU) to simulate potential microbial contamination 
that may occur during reconstitution and dilution.  The test should be run at the 
label’s recommended storage conditions, be conducted for twice the recommended 
storage period, bracket the drug product concentrations which would be 
administered to patients, and use the label-recommended reconstitution solutions 
and diluents.  Periodic intermediate sample times are recommended.  Challenge 
organisms may include strains described in USP <51> plus typical skin flora or 
species associated with hospital-borne infections.  In lieu of this data, the product 
labeling should recommend that the post-reconstitution plus post-dilution storage 
period is not more than 4 hours at 2-8°C. 

 
The CMC Drug Product section of the BLA (Section 3.2.P) for the bacteriostatic water for 
injection (BWFI) which is co-packaged with the MYL-1401O drug product should contain 
validation data summaries to support the  process and sterility 
assurance.  For guidance on the type of data and information that should be submitted, 
refer to the 1994 “FDA Guidance for Industry, Submission Documentation for Sterilization 
Process Validation in Applications for Human and Veterinary Drug Products” at 
http://www.fda.gov/downloads/drugs/guidancecomplianceregulatoryinformation/guidances
/ucm072171.pdf. 
 
For information listed below that is located in Drug Master Files (DMFs), provide Letters 
of Authorization which list the relevant  sterilization sites and which 
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clearly identify the location of the relevant information within the DMF.  Information that 
is not located in DMFs should be provided in the indicated sections of the BLA file. 
 
The following information should be provided in sections 3.2.P.3.3 and/or 3.2.P.3.4, as 
appropriate: 
 

 Description of the  process, loading patterns, methods used 
to monitor and control production cycles, and the performance specifications. 
The  used for BWFI sterilization should be identified and the 
requalification program should be described. 
 

  
 

  parameters for the primary container closure system 
components that contact the drug product 
 

  limits for bioburden and endotoxin.  Bioburden 
samples should be taken .  

 
The following study protocols and validation data summaries for the BWFI drug product 
should be included in Section 3.2.P.3.5: 
 

 of components that contact the drug product.  Provide 
summary data for the three most recent requalification studies and describe the 
equipment requalification program.  
 

   Three successful product 
 validation runs should be performed at manufacturing 

scale.  Bioburden and endotoxin levels  
 should be monitored and bioburden and endotoxin limits provided.  

 

  process validation.  Provide summary data for the three 
most recent requalification studies.  Requalification should include  

, and microbial challenge studies.  Adequate 
justification should be provided for the validation approach (  

), the bioburden specification, and the type of 
biological indicators (BIs) used for validation studies.  

 
The following BWFI product testing and method validation information should be 
provided in the appropriate sections of Module 3.2.P: 
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 Container closure integrity testing.  System integrity (  
) should be demonstrated initially and during stability. 

Initial validation should be performed with units capped and  
under worst-case processing conditions.  Container closure integrity 

method validation should demonstrate that the assay is sensitive enough to 
detect breaches that could allow microbial ingress (≤  microns).  Container 
closure integrity testing should be performed in lieu of sterility testing for 
stability samples at the initial time point and every 12 months (annually) until 
expiry. 
 

 Summary report and results for qualification of the bioburden, sterility and 
endotoxin test methods performed for  and the BWFI 
drug product, as appropriate.  If compendial test methods are used, brief 
descriptions of the methods should be provided in addition to the compendial 
reference numbers. 
 

 Specification for the preservative content and the method used to quantify the 
preservative content.  Preservative content should be tested at release and on 
stability samples.  
 

 Antimicrobial effectiveness testing (APET) in accordance with USP <51>.  The 
study should be performed with the lowest concentration of preservative 
indicated by the specification.  APET should be conducted on the first 
commercial lot of drug product placed on stability.  

 
3.0 PREA REQUIREMENTS 
 
Under the Pediatric Research Equity Act [section 505B of the Federal Food, Drug and 
Cosmetic Act (FD&C Act) (21 U.S.C. 355c)], all applications for new active ingredients 
(which includes new salts and new fixed combinations), new indications, new dosage 
forms, new dosing regimens, or new routes of administration are required to contain a 
pediatric assessment to support dosing, safety, and effectiveness of the product for the 
claimed indication unless this requirement is waived, deferred, or inapplicable. 
 
Section 505B(m) of the FD&C Act, added by section 7002(d)(2) of the Affordable Care 
Act, provides that a biosimilar product that has not been determined to be interchangeable 
with the reference product is considered to have a new "active ingredient" for purposes of 
PREA, and a pediatric assessment is required unless waived or deferred. 
 
FDA encourages prospective biosimilar applicants to submit an initial pediatric study plan 
(PSP) as early as practicable during product development.  FDA recommends that you 
allow adequate time to reach agreement with FDA on the proposed PSP prior to initiating 
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your comparative clinical study (see additional comments below regarding expected review 
timelines). 
 
Sections 505B(e)(2)(C) and 505B(e)(3) of the FD&C Act set forth a process lasting up to 
210 days for reaching agreement with FDA on an initial PSP.  FDA encourages the sponsor 
to meet with FDA to discuss the details of the planned development program before 
submission of the initial PSP. The initial PSP must include an outline of the pediatric study 
or studies that a sponsor plans to conduct (including, to the extent practicable, study 
objectives and design, age groups, relevant endpoints, and statistical approach); and any 
request for a deferral, partial waiver, or waiver, if applicable, along with any supporting 
documentation.  You must address PREA for every indication for which you seek 
licensure, and we encourage you to submit a comprehensive initial PSP that addresses each 
indication.  For indications for which the labeling for the reference product contains 
adequate pediatric information, you may be able to fulfill PREA requirements by satisfying 
the statutory requirements for biosimilarity and providing an adequate scientific 
justification for extrapolating the pediatric information from the reference product to your 
proposed product (see question and answer I.11 in FDA’s guidance for industry on 
Biosimilars: Questions and Answers Regarding Implementation of the Biologics Price 
Competition and Innovation Act of 2009).  For conditions of use for which the reference 
product does not have adequate pediatric information in its labeling, a waiver (full or 
partial), or a deferral, may be appropriate if certain criteria are met. 
 
After the initial PSP is submitted, a sponsor must work with FDA to reach timely 
agreement on the plan, as required by FDASIA (see section 505B(e) of the FD&C Act and 
FDA’s Guidance for Industry on Pediatric Study Plans: Content of and Process for 
Submitting Initial Pediatric Study Plans and Amended Pediatric Study Plans at 
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidac
es/UCM360507.pdf).  It should be noted that requested deferrals or waivers in the initial 
PSP will not be formally granted or denied until the product is licensed. 
 
PRESCRIBING INFORMATION 
 
In your application, you must submit proposed prescribing information (PI) that conforms to the 
content and format regulations found at 21 CFR 201.56(a) and (d) and 201.57 including the 
Pregnancy and Lactation Labeling Rule (PLLR) (for applications submitted on or after June 30, 
2015).  As you develop your proposed PI, we encourage you to review the labeling review 
resources on the PLR Requirements for Prescribing Information and PLLR Requirements for 
Prescribing Information websites including: 
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 The Final Rule (Physician Labeling Rule) on the content and format of the PI for human 

drug and biological products  
 

 The Final Rule (Pregnancy and Lactation Labeling Rule) on the content and format of 
information related to pregnancy, lactation, and females and males of reproductive 
potential in the PI for human drug and biological products 
 

 Regulations and related guidance documents  
 

 A sample tool illustrating the format for Highlights and Contents, and  
 

 The Selected Requirements for Prescribing Information (SRPI) − a checklist of 42 
important format items from labeling regulations and guidances.   
 

 FDA’s established pharmacologic class (EPC) text phrases for inclusion in the 
Highlights Indications and Usage heading. 

 
Prior to submission of your proposed PI, use the SRPI checklist to ensure conformance with the 
format items in regulations and guidances.   
 
DATA STANDARDS FOR STUDIES 
 
Under section 745A(a) of the FD&C Act, electronic submissions “shall be submitted in such  
electronic format as specified by [FDA].” FDA has determined that study data contained in 
electronic submissions (i.e., NDAs, BLAs, ANDAs and INDs) must be in a format that the 
Agency can process, review, and archive.  Currently, the Agency can process, review, and 
archive electronic submissions of clinical and nonclinical study data that use the standards 
specified in the Data Standards Catalog (Catalog) (See 
http://www.fda.gov/forindustry/datastandards/studydatastandards/default.htm).   
 
On December 17, 2014, FDA issued final guidance, Providing Electronic Submissions in 
Electronic Format--- Standardized Study Data 
(http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/
UCM292334.pdf).  This guidance describes the submission types, the standardized study data 
requirements, and when standardized study data will be required.  Further, it describes the 
availability of implementation support in the form of a technical specifications document,  Study 
Data Technical Conformance Guide (Conformance Guide) (See 
http://www.fda.gov/downloads/ForIndustry/DataStandards/StudyDataStandards/UCM384744.pd
f), as well as email access to the eData Team (cder-edata@fda.hhs.gov) for specific questions 
related to study data standards.  Standardized study data will be required in marketing 
application submissions for clinical and nonclinical studies that start on or after December 17, 
2016. Standardized study data will be required in commercial IND application submissions for 
clinical and nonclinical studies that start on or after December 17, 2017.  CDER has produced a 
Study Data Standards Resources web page that provides specifications for sponsors regarding 
implementation and submission of clinical and nonclinical study data in a standardized 
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format.  This web page will be updated regularly to reflect CDER's growing experience in order 
to meet the needs of its reviewers.  
 
Although the submission of study data in conformance to the standards listed in the FDA Data 
Standards Catalog will not be required in studies that start before December 17, 2016, CDER 
strongly encourages IND sponsors to use the FDA supported data standards for the submission of 
IND applications and marketing applications.  The implementation of data standards should 
occur as early as possible in the product development lifecycle, so that data standards are 
accounted for in the design, conduct, and analysis of clinical and nonclinical studies.   For 
clinical and nonclinical studies, IND sponsors should include a plan (e.g., in the IND) describing 
the submission of standardized study data to FDA. This study data standardization plan (see the 
Conformance Guide) will assist FDA in identifying potential data standardization issues early in 
the development program. 
 
Additional information can be found at  
http://www.fda.gov/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequirements/Electr
onicSubmissions/ucm248635.htm 
 
For general toxicology, supporting nonclinical toxicokinetic, and carcinogenicity studies,  
CDER encourages sponsors to use Standards for the Exchange of Nonclinical Data (SEND) and 
submit sample or test data sets before implementation becomes required.  CDER will provide 
feedback to sponsors on the suitability of these test data sets.  Information about submitting a test 
submission can be found here: 
http://www.fda.gov/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequirements/Electr
onicSubmissions/ucm174459.htm  
 
LABORATORY TEST UNITS FOR CLINICAL TRIALS 
 
CDER strongly encourages IND sponsors to identify the laboratory test units that will be 
reported in clinical trials that support applications for investigational new drugs and product 
registration.  Although Système International (SI) units may be the standard reporting 
mechanism globally, dual reporting of a reasonable subset of laboratory tests in U.S. 
conventional units and SI units might be necessary to minimize conversion needs during review.  
Identification of units to be used for laboratory tests in clinical trials and solicitation of input 
from the review divisions should occur as early as possible in the development process.  For 
more information, please see the FDA website entitled, Study Data Standards Resources and the 
CDER/CBER Position on Use of SI Units for Lab Tests website found at 
http://www.fda.gov/ForIndustry/DataStandards/StudyDataStandards/ucm372553.htm.  
 
Office of Scientific Investigations (OSI) Requests  
 

The Office of Scientific Investigations (OSI) requests that the following items be provided to 
facilitate development of clinical investigator and sponsor/monitor/CRO inspection assignments, 
and the background packages that are sent with those assignments to the FDA field investigators 
who conduct those inspections (Item I and II).  This information is requested for all clinical 
studies used to support a demonstration of no clinically meaningful differences between the 
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proposed biosimilar biological product and the reference product in the application.  Please note 
that if the requested items are provided elsewhere in submission in the format described, the 
Applicant can describe location or provide a link to the requested information. 

 

The dataset that is requested in Item III below is for use in a clinical site selection model that is 
being piloted in CDER.  Electronic submission of the site level dataset is voluntary and is 
intended to facilitate the timely selection of appropriate clinical sites for FDA inspection as part 
of the application and/or supplement review process.   

This request also provides instructions for where OSI requested items should be placed within an 
eCTD submission (Attachment 1, Technical Instructions: Submitting Bioresearch Monitoring 
(BIMO) Clinical Data in eCTD Format). 

 

I. Request for general study related information and comprehensive clinical investigator 
information (if items are provided elsewhere in submission, describe location or provide 
link to requested information). 

 
1. Please include the following information in a tabular format in the 351(k) BLA for each 

of the completed clinical studies: 
a. Site number 
b. Principal investigator 
c. Site Location: Address (e.g., Street, City, State, Country) and contact information 

(i.e., phone, fax, email) 
d. Location of Principal Investigator: Address (e.g., Street, City, State, and Country) and 

contact information (i.e., phone, fax, email).  If the Applicant is aware of changes to a 
clinical investigator’s site address or contact information since the time of the clinical 
investigator’s participation in the study, we request that this updated information also 
be provided. 

 
2. Please include the following information in a tabular format, by site, in the 351(k) BLA 

for each of the completed clinical studies: 
a. Number of subjects screened at each site  
b. Number of subjects randomized at each site  
c. Number of subjects treated who prematurely discontinued for each site by site  

 
3. Please include the following information in a tabular format in the 351(k) BLA for each 

of the completed clinical studies: 
a. Location at which sponsor trial documentation is maintained (e.g., monitoring plans 

and reports, training records, data management plans, drug accountability records, 
IND safety reports, or other sponsor records as described ICH E6, Section 8).  This is 
the actual physical site(s) where documents are maintained and would be available for 
inspection 

b. Name, address and contact information of all Contract Research Organization (CROs) 
used in the conduct of the clinical trials and brief statement of trial related functions 
transferred to them.  If this information has been submitted in eCTD format 
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previously (e.g., as an addendum to a Form FDA 1571, you may identify the 
location(s) and/or provide link(s) to information previously provided. 

c. The location at which trial documentation and records generated by the CROs with 
respect to their roles and responsibilities in conduct of respective studies is 
maintained. As above, this is the actual physical site where documents would be 
available for inspection. 

 
4. For each clinical study, provide a sample annotated Case Report Form (or identify the 

location and/or provide a link if provided elsewhere in the submission).  
5. For each clinical study provide original protocol and all amendments ((or identify the 

location and/or provide a link if provided elsewhere in the submission). 
 
 
II. Request for Subject Level Data Listings by Site 

 
1. For each clinical study: Site-specific individual subject data listings (hereafter referred to 

as “line listings”).  For each site, provide line listings for: 
a. Listing for each subject consented/enrolled; for subjects who were not randomized to 

treatment and/or treated with study therapy, include reason not randomized and/or 
treated 

b. Subject listing for treatment assignment (randomization) 
c. Listing of subjects that discontinued from study treatment and subjects that 

discontinued from the study completely (i.e., withdrew consent) with date and reason 
discontinued 

d. Listing of per protocol subjects/ non-per protocol subjects and reason not per protocol 
e. By subject listing of eligibility determination (i.e., inclusion and exclusion criteria) 
f. By subject listing, of AEs, SAEs, deaths and dates 
g. By subject listing of protocol violations and/or deviations reported in the 351(k) 

BLA, including a description of the deviation/violation 
h. By subject listing of the primary and secondary endpoint efficacy parameters or 

events.  For derived or calculated endpoints, provide the raw data listings used to 
generate the derived/calculated endpoint. 

i. By subject listing of concomitant medications (as appropriate to the clinical studies) 
j. By subject listing, of testing (e.g., laboratory, ECG) performed for safety monitoring 

 
2. We request that one PDF file be created for each clinical study using the following 

format: 
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III. Request for Site Level Dataset: 
 
OSI is piloting a risk based model for site selection.  Voluntary electronic submission of site 
level datasets is intended to facilitate the timely selection of appropriate clinical sites for FDA 
inspection as part of the application and/or supplement review process.  If you wish to 
voluntarily provide a dataset, please refer to the draft “Guidance for Industry Providing 
Submissions in Electronic Format – Summary Level Clinical Site Data for CDER’s Inspection 
Planning” (available at the following link 
http://www.fda.gov/downloads/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequire
ments/UCM332468.pdf ) for the structure and format of this data set.   
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Attachment 1 

Technical Instructions:   
Submitting Bioresearch Monitoring (BIMO) Clinical Data in eCTD Format 

 
 

A. Data submitted for OSI review belongs in Module 5 of the eCTD.  For items I and II in 
the chart below, the files should be linked into the Study Tagging File (STF) for each 
study.  Leaf titles for this data should be named “BIMO [list study ID, followed by brief 
description of file being submitted].”  In addition, a BIMO STF should be constructed 
and placed in Module 5.3.5.4, Other Study reports and related information.  The study ID 
for this STF should be “bimo.”  Files for items I, II and III below should be linked into 
this BIMO STF, using file tags indicated below.  The item III site-level dataset filename 
should be “clinsite.xpt.” 

 
DSI Pre-

NDA 
Request 

Item1 

STF File Tag Used For Allowable 
File 

Formats 

I data-listing-dataset Data listings, by study .pdf 
I annotated-crf 

 
Sample annotated case 
report form, by study 

.pdf 

II data-listing-dataset Data listings, by study 
(Line listings, by site) 

.pdf 

III data-listing-dataset  Site-level datasets, across 
studies 

.xpt 

III data-listing-data-definition Define file .pdf 
 

B. In addition, within the directory structure, the item III site-level dataset should be placed 
in the M5 folder as follows: 

 

 
 

C. It is recommended, but not required, that a Reviewer’s Guide in PDF format be included.  
If this Guide is included, it should be included in the BIMO STF. The leaf title should be 
“BIMO Reviewer Guide.”  The guide should contain a description of the BIMO elements 
being submitted with hyperlinks to those elements in Module 5.   

 
 

                                                           
1 Please see the OSI Pre-NDA/BLA Request document for a full description of requested data files 
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References: 
 
eCTD Backbone Specification for Study Tagging Files v. 2.6.1 
(http://www.fda.gov/downloads/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequire
ments/ElectronicSubmissions/UCM163560.pdf) 
 
FDA eCTD web page 
(http://www.fda.gov/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequirements/Elect
ronicSubmissions/ucm153574.htm) 
 
For general help with eCTD submissions:  ESUB@fda.hhs.gov 

4.0 ISSUES REQUIRING FURTHER DISCUSSION 
No issues require further discussion. 
 
5.0 ACTION ITEMS 
There are no action items.  
 
6.0 ATTACHMENTS AND HANDOUTS 
See attachment. 
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MEETING MINUTES 

 
Mylan GmbH 
Attention:  S. Wayne Talton  
Head, Global Regulatory Science Operations 
781 Chestnut Ridge Road, PO Box 4310 
Morgantown, WV  26504 
 
 
Dear Mr. Talton: 
 
Please refer to your Investigational New Drug Application (IND) submitted under section 505(i) 
of the Federal Food, Drug, and Cosmetic Act for MYL-1401O. 
 
We also refer to the meeting between representatives of your firm and the FDA on  
October 21, 2015.  The purpose of the meeting was to discuss the development of MYL-1401O, 
a proposed biosimilar to Herceptin. 
 
A copy of the official minutes of the meeting is enclosed for your information.  Please notify us 
of any significant differences in understanding regarding the meeting outcomes. 
 
If you have any questions, call Charlene Wheeler, Senior Regulatory Project Manager at  
(301) 796-1141. 
 
Sincerely, 

 
{See appended electronic signature page} 
 
 
Charlene Wheeler, MSHS 
Senior Regulatory Health Project Manager 
Division of Oncology Products 1 
Office of Hematology and Oncology Products  
Center for Drug Evaluation and Research            

{See appended electronic signature page} 
 
 
Laleh Amiri Kordestani, MD 
Medical Officer 
Division of Oncology Products 1 
Office of Hematology and Oncology Products  
Center for Drug Evaluation and Research 

 
 
Enclosure: 
Meeting Minutes 
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FOOD AND DRUG ADMINISTRATION 
CENTER FOR DRUG EVALUATION AND RESEARCH 
 

 
 

MEMORANDUM OF MEETING MINUTES 
 

Meeting Type: Biosimilar 
Meeting Category: Biosimilar Biological Product Development (BPD) Type 2 
 
 
Meeting Date and Time: October 21, 2015, 1-2PM 
Meeting Location: White Oak Building 22, Room1315 
 
Application Number: IND 113682 
Product Name: MYL-1401O 
Indication: MYL-1401O is being developed for the same indications as 

approved for US-licensed Herceptin 
Sponsor/Applicant Name: Mylan GmbH 
 
Meeting Chair: Laleh Amiri Kordestani, MD 
Meeting Recorder: Charlene Wheeler, MSHS 
 
FDA ATTENDEES 
Geoffrey Kim, MD  Director, DOP1  
Qi Liu, PhD   Clinical Pharmacology Team Leader 
Jeanne Fourie Zirkelbach Clinical Pharmacology Reviewer 
Shenghui Tang, PhD  Biostatistics Team Leader 
Lijun Zhang, PhD  Biostatistics Reviewer 
Laleh Amiri Kordestani, MD Medical Officer, DOP1 
Nancy Scher, MD  Medical Officer, DOP1 
Haw-Jyh Chiu, PhD  Pharm/Tox Reviewer, DHOT 
Linan Ha   Product Quality Team Leader, OBP 
Kristen Nickens  Product Quality Reviewer, OBP 
Meiyu Shen, PhD  CMC Statistical Team Leader, DB VI 
Zhuang Miao, PhD  CMC Statistical Reviewer, DB VI 
Leah Christi   Associate Director for Therapeutic Biologics, TBBS 
Stacey Ricci   Senior Toxicologist, TBBS 
Charlene Wheeler, MSHS Senior Regulatory Project Manager, DOP1 
 
 
SPONSOR ATTENDEES 
Eduardo Pennella  Senior Director, Clinical project leader, Oncology & Hematology, 

Mylan 
Walt Owens    Global Head of Scientific Affairs, Mylan 
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Wayne Talton   Head Global Regulatory Science and Operations, Mylan 
Abhijit Barve   Head, Global Clinical Research, Mylan  
Andrew Shaw   Senior Director. Pharmacokinetics/Drug Metabolism, Mylan 
Andrea Miller   Head Global Complex Products Operations, Mylan 
Jinyu Yuan   Statistical Consultant 
Rasmus Rojkjaer  Head of Global Biologics Development, Mylan 
Rajesh Ullanat   VP & Head of Technical Development, Mylan 
Vanga Raja Sekhar  Head Regulatory Affairs, Biocon 
Hans-Friedrich Koch  Director Biometrics 
Subramanian Loganathan Senior Scientific Manager, Biocon 
Paul Thomas   Vice President Biosimilars, Biocon 
Laxmi Adhikary  Chief Scientific Manager, Biocon 
Jyoti Laxman Iyer  Principle Scientific Manager, Biocon 
 
 
1.0 BACKGROUND 
 
MYL-1401O (trastuzumab, Bmab-200, project name “Hercules”) is a humanized IgG1  
monoclonal antibody (mAb) directed against an epitope on the extracellular domain of the 
human epidermal growth factor receptor 2 protein, HER2.  Mylan requested a Biosimilar 
Biological Product Development Type 2 Meeting to obtain FDA input regarding the 
acceptability of the pharmacokinetic (PK) data and the proposed clinical development plan of 
MYL-1401O for licensure under section 351(k) of the Public Health Service Act.  The Briefing 
Document contains the Clinical Study Report (CSR) for the “phase 1” PK study, the protocol for 
the proposed “phase 3” study (version 2.0, Amendment 1, 2 July 2012),  and the Statistical 
Analysis Plan (SAP, version 2.0, 23 March 2015).  
 
A pre-IND Biosimilar meeting was conducted between Mylan and FDA on April 25, 2012.  FDA 
advised Mylan that a phase 1 bridging study would be required to show bioequivalence between 
Bmab-200 and US-sourced Herceptin.  FDA also provided advice regarding the design of a 
phase 3 clinical trial. 
 
Mylan has now conducted a “phase 1” study, MYL-Her1002, entitled “A randomized double-
blind phase 1 study in healthy male subjects to assess bioequivalence of Hercules vs. 
Herceptin®.”  Subjects were administered single intravenous (IV) doses of MYL-1401O, US-
licensed Herceptin, or European Union (EU)-approved Herceptin in a single-center, single-dose, 
randomized, double-blind, 3-arm, parallel design study.  Each product was infused at a dose of 8 
mg/kg over 90 minutes and PK sampling was done for up to 71 days.  Blood samples for anti-
drug antibodies (ADA) were assessed prior to dosing on day 1 and day 71.     
 
The proposed “phase 3” study, MYL-Her-3001, is entitled, “A multicenter, double-blind, 
randomized, parallel-group, phase 3 study of the efficacy and safety of Hercules plus taxane 
versus Herceptin plus taxane as first line therapy in patients with HER2-positive metastatic 
breast cancer.”     There have been multiple amendments to the protocol since 2012.  From the 
SAP (dated March 2015), patients will be randomized 1:1 and stratified by: 
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• Occurrence of metastatic disease (MBC) at ≥2 years vs. <2 years after primary diagnosis.  
(Patients with initial presentation as MBC, will be classified with the latter group.) 

• Estrogen receptor/progesterone receptor status (positive vs. negative) 
• Type of taxane administered (paclitaxel vs. docetaxel), to be determined by the 

Investigator for a site for all patients, prior to site enrollment. 
 
Patients will be treated with MYL-1401O or Herceptin (source unspecified), in combination with 
docetaxel or paclitaxel, for up to 24 weeks (part 1).  Patients without progression will continue 
either MYL-1401O or Herceptin alone for up to an additional 24 weeks (part 2).  The primary 
efficacy endpoint is best overall response rate (ORR) by RECIST 1.1 by central review, assessed 
by the end of the combination therapy phase.  Secondary efficacy endpoints are time to tumor 
progression (TTP), progression free survival (PFS), overall survival (OS), and duration of 
response (DR).  A sample size of 410 subjects is required to provide at least 80% power to 
determine equivalence of MYL-1401O to Herceptin in the analysis of the ratio of ORRs at week 
24.  ORR is estimated to be 69%, based on data from Cleopatra and Marianne trials.  The 
sponsor plans to enroll 456 patients (10% attrition). 
 
After demonstrating comparable safety and efficacy for MYL-1401O in MBC, a population for 
which US-licensed Herceptin is approved, the sponsor desires to extrapolate to other US-licensed 
Herceptin-approved indications, i.e. treatment of early breast cancer and metastatic 
gastric/gastroesophageal junction cancer.   
 
FDA sent Preliminary Comments to Mylan on October 19, 2015.  Mylan provided responses to 
FDA’s Comments on (October 20, 2015). 
 
FDA may provide further clarifications of, or refinements and/or changes to the responses and 
the advice provided at the meeting based on further information provided by Mylan and as the 
Agency’s thinking evolves on certain statutory provisions regarding applications submitted under 
section 351(k) of the Public Health Service Act (PHS Act). 
 
2. DISCUSSION 
 
2.1. Clinical 
 
Question 1:  The phase 1 PK and safety trial (MYL-HER-1002, A randomized double-blind 
phase 1 study in healthy subjects to assess bioequivalence of Hercules vs. Herceptin®) has been 
conducted in healthy subjects receiving single IV doses of MYL-1401O, US-licensed Herceptin, 
or European Union (EU)-approved Herceptin.  The summary of the results along with the MYL-
HER-1002 Clinical Study Report are provided.  Does the Agency concur with the study design, 
population, and chosen PK endpoints?  Does the data adequately suggest PK similarity?  Does 
the Agency agree that these data establish an acceptable bridge between the EU-approved and 
US-licensed reference products? 
 
FDA Response:  Yes, the study design and chosen PK endpoints are acceptable, and the 
results appear adequate to support a demonstration of PK similarity.  From a clinical 
pharmacology perspective, the PK study results appear acceptable to establish a bridge 
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between MYL-1401O, EU-approved trastuzumab and US-licensed Herceptin.  A final 
determination, including review of the bioanalytical method validation report, will be made 
at the time of the BLA review. 
 
Meeting Discussion:  Mylan stated that no discussion was required. 
 
Question 2:  In addition to confirmation of PK comparability, the clinical development plan 
consists of a confirmatory phase 3 study (MYL-Her-3001, A multi-center, double-blind, 
randomized, parallel-group, phase 3 study of the efficacy and safety of Hercules plus taxane 
versus HERCEPTIN® plus taxane as first line therapy in patients with HER-2+metastatic breast 
cancer).  Mylan has defined the appropriate sample size along with a statistical justification for 
the same, as well as an interim analysis to adjust to a larger sample size if needed.  In the 
Agency's opinion, are the primary endpoint, the sample size, and the statistical analysis 
appropriate for marketing authorization under a 351(k) application? 
 
FDA Response:  The primary endpoint and sample size are acceptable.  Please see below 
for comments on the statistical analysis plan: 
 

 Please clarify why only patients randomized under protocol amendment 2 and 
beyond will be included in the primary efficacy analysis.  Submit all protocol 
amendments and an Amendment history.  

 We could not confirm some numbers for IHC3+ and/or FISH positive subgroup 
provided in SAP Appendix Table 1 based on the reference publications.  Please 
provide your data source.  

 
Meeting Discussion: 
Mylan clarified that Study Myl-Her 3001 enrollment was completed under protocol 
amendment 2. Mylan explained that they only wanted to include patients randomized 
under protocol amendment 2, where enrollment is limited to first line, in the ITT 
population in order to have a homogenous sample. The Agency agreed with the proposed 
statistical analysis approach of including only patients randomized under protocol 
amendments 2 and beyond in the primary efficacy analysis.   
 
The Agency acknowledged the overview of data source provided for SAP Appendix Table 
1. Mylan will provide detailed information on the data source for each of these numbers as 
part of the BLA.  
 
Question 3:  Mylan intends to apply for marketing approval of MYL-1401O in all currently 
approved indications for HERCEPTIN® on the basis of the studies described in this briefing 
package.  Does the Agency agree that the development program is adequate to extrapolate to all 
FDA approved indications? 
 
FDA Response:  We acknowledge your comments regarding your position that the 
development program is adequate to permit extrapolation to all FDA approved indications.  
You will need to address this in the BLA submission and determination will be a review 
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A potential approach for the different statistical tiers is described below: 

1. Tier 1 (Equivalence Test):  One needs to test against the following null 
hypothesis:   or , where  and  are the mean 
responses of the proposed biosimilar and reference product lots, respectively, 
and  is the equivalence margin.  

Acceptance Criterion:  Analytical similarity would be accepted for the quality 
attribute if the  two-sided confidence interval of the mean 
difference is within . In this context, the equivalence margin, δ, would be a 
function of the variability of the reference product as identified in studies by the 
biosimilar applicant .   

2. Tier 2 (Quality Range Approach):  The quality range of the reference product 
for a specific quality attribute is defined as , where the 
standard deviation multiplier  should be appropriately justified.  

Acceptance Criterion:  Analytical similarity would be accepted for the quality 
attribute if a sufficient percentage of test lot values (e.g. 90 percent) fall within 
the quality range. 

3. Please note that each lot contributes one value for each attribute being assessed. 
Thus,   refers to the standard deviation of those lot values of the reference 
product.   

4. Ideally, the reference variability, , should be estimated from testing different 
lots than those used in statistical equivalence test.  This may be a challenge when 
there are a limited number of lots.  The sponsor should provide a plan for how 
the reference variability, , will be estimated with a justification for the 
approach and identify the lots that will be used. 

5. We would also recommend that the same number of replicates be performed 
within each proposed biosimilar lot as within each reference product lot, and 
that the same lots be used for equivalence testing, quality range testing, and 
visual assessment of graphical displays. 

6. Please note that high assay variability would not be a justification for a large .  
In such a situation, the assay would need to be optimized and/or the number of 
replicates increased to reduce variability. 

7. In cases where the equivalence margins or quality ranges are too wide, it may be 
scientifically justified and appropriate to narrow the margins or range.    

 

One potential statistical approach to evaluate quality attributes is based on a standard 
statistical test of equivalence with the margin defined as a function of the reference product 
variability (e.g., ).  The constant c would be selected as the value that provides 
adequate power to show equivalence if there is only a small difference in the true mean 
between the biosimilar and the reference product, when a moderate number of reference 
product and biosimilar lots are available for testing.  If, for example, we selected   
for all sample sizes used in equivalence testing to illustrate this potential statistical 
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approach, the test would yield a positive result if the 90% confidence interval about the 
difference in sample means lies within .  If 10 biosimilar and 10 reference 
product lots, this test would have approximately 87% power when the true underlying 
mean difference between the proposed biosimilar and reference product lots was equal to 

, assuming a test with .    

Note that with this potential approach, the margin would be a function of the reference 
product variability as demonstrated in testing by the biosimilar applicant; therefore, a 
larger margin would be used for attributes with larger variability.  In addition, the 
confidence level would depend on the number of lots available for testing.  For the a more 
limited number of lots, as described in your briefing package, you may consider calculating 
the confidence interval with a lower confidence level to ensure adequate power.  In this 
situation, the lower confidence level would be expected to be appropriately addressed by 
the final manufacturing control strategy.  In contrast, when a moderate or greater number 
of lots are available for testing, the equivalence test would be based on a 90% confidence 
interval. 

Meeting Discussion:  At the end of the meeting, Mylan requested FDA’s guidance on 
additional CMC questions not included in the original meeting briefing package (refer to 
Mylan slides 13-20), including risk ranking of the quality attributes for statistical testing 
tiers and comparability strategy.  Due to the complexity of the proposed questions, the lack 
of detailed background information, and the limited review time, FDA recommended that 
Mylan submit a separate meeting package with detailed background information to 
facilitate a meaningful discussion at a subsequent Biosimilar Biological Product 
Development (BPD) meeting.   

FDA noted that as a part of the recommended BPD meeting, Mylan should provide 
detailed information regarding the planned comparability assessment between the 150 mg 
and 440 mg vial presentation of MYL-1401O (refer to Mylan slide 18).  FDA noted that 
differences in the drug product manufacturing process, particularly the lyophilization 
process, can impact product quality, and therefore, should be supported by an adequate 
comparability study using different drug product lots derived from different drug 
substance lots to adequately account for variability in the MYL-1401O manufacturing 
process. 

FDA also noted that Mylan should provide a detailed explanation of how they are setting 
the proposed analytical similarity acceptance criteria, in addition to providing the 
proposed attribute risk ranking and assignment to testing tiers. 

 
3.0  
PREA REQUIREMENTS 
 
Under the Pediatric Research Equity Act [section 505B of the Federal Food, Drug and 
Cosmetic Act (FD&C Act) (21 U.S.C. 355c)], all applications for new active ingredients 
(which includes new salts and new fixed combinations), new indications, new dosage 
forms, new dosing regimens, or new routes of administration are required to contain a 
pediatric assessment to support dosing, safety, and effectiveness of the product for the 
claimed indication unless this requirement is waived, deferred, or inapplicable. 
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Section 505B(m) of the FD&C Act, added by section 7002(d)(2) of the Affordable Care 
Act, provides that a biosimilar product that has not been determined to be interchangeable 
with the reference product is considered to have a new "active ingredient" for purposes of 
PREA, and a pediatric assessment is required unless waived or deferred. 
 
FDA encourages prospective biosimilar applicants to submit an initial pediatric study plan 
(PSP) as early as practicable during product development.  FDA recommends that you 
allow adequate time to reach agreement with FDA on the proposed PSP prior to initiating 
your comparative clinical study (see additional comments below regarding expected review 
timelines). 
 
Sections 505B(e)(2)(C) and 505B(e)(3) of the FD&C Act set forth a process lasting up to 
210 days for reaching agreement with FDA on an initial PSP.  FDA encourages the sponsor 
to meet with FDA to discuss the details of the planned development program before 
submission of the initial PSP. The initial PSP must include an outline of the pediatric study 
or studies that a sponsor plans to conduct (including, to the extent practicable, study 
objectives and design, age groups, relevant endpoints, and statistical approach); and any 
request for a deferral, partial waiver, or waiver, if applicable, along with any supporting 
documentation.  You must address PREA for every indication for which you seek 
licensure, and we encourage you to submit a comprehensive initial PSP that addresses each 
indication.  For indications for which the labeling for the reference product contains 
adequate pediatric information, you may be able to fulfill PREA requirements by satisfying 
the statutory requirements for biosimilarity and providing an adequate scientific 
justification for extrapolating the pediatric information from the reference product to your 
proposed product (see question and answer I.11 in FDA’s guidance for industry on 
Biosimilars: Questions and Answers Regarding Implementation of the Biologics Price 
Competition and Innovation Act of 2009).  For conditions of use for which the reference 
product does not have adequate pediatric information in its labeling, a waiver (full or 
partial), or a deferral, may be appropriate if certain criteria are met. 
 
After the initial PSP is submitted, a sponsor must work with FDA to reach timely 
agreement on the plan, as required by FDASIA (see section 505B(e) of the FD&C Act and 
FDA’s Guidance for Industry on Pediatric Study Plans: Content of and Process for 
Submitting Initial Pediatric Study Plans and Amended Pediatric Study Plans at 
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidac
es/UCM360507.pdf).  It should be noted that requested deferrals or waivers in the initial 
PSP will not be formally granted or denied until the product is licensed. 
 
DATA STANDARDS FOR STUDIES 
 
Under section 745A(a) of the FD&C Act, electronic submissions “shall be submitted in such  
electronic format as specified by [FDA].” FDA has determined that study data contained in 
electronic submissions (i.e., NDAs, BLAs, ANDAs and INDs) must be in a format that the 
Agency can process, review, and archive.  Currently, the Agency can process, review, and 
archive electronic submissions of clinical and nonclinical study data that use the standards 
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specified in the Data Standards Catalog (Catalog) (See 
http://www.fda.gov/forindustry/datastandards/studydatastandards/default.htm).   
 
On December 17, 2014, FDA issued final guidance, Providing Electronic Submissions in 
Electronic Format--- Standardized Study Data 
(http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/
UCM292334.pdf).  This guidance describes the submission types, the standardized study data 
requirements, and when standardized study data will be required.  Further, it describes the 
availability of implementation support in the form of a technical specifications document,  Study 
Data Technical Conformance Guide (Conformance Guide) (See 
http://www.fda.gov/downloads/ForIndustry/DataStandards/StudyDataStandards/UCM384744.pd
f), as well as email access to the eData Team (cder-edata@fda.hhs.gov) for specific questions 
related to study data standards.  Standardized study data will be required in marketing 
application submissions for clinical and nonclinical studies that start on or after December 17, 
2016. Standardized study data will be required in commercial IND application submissions for 
clinical and nonclinical studies that start on or after December 17, 2017.  CDER has produced a 
Study Data Standards Resources web page that provides specifications for sponsors regarding 
implementation and submission of clinical and nonclinical study data in a standardized format.  
This web page will be updated regularly to reflect CDER's growing experience in order to meet 
the needs of its reviewers.  
 
Although the submission of study data in conformance to the standards listed in the FDA Data 
Standards Catalog will not be required in studies that start before December 17, 2016, CDER 
strongly encourages IND sponsors to use the FDA supported data standards for the submission of 
IND applications and marketing applications.  The implementation of data standards should 
occur as early as possible in the product development lifecycle, so that data standards are 
accounted for in the design, conduct, and analysis of clinical and nonclinical studies.   For 
clinical and nonclinical studies, IND sponsors should include a plan (e.g., in the IND) describing 
the submission of standardized study data to FDA. This study data standardization plan (see the 
Conformance Guide) will assist FDA in identifying potential data standardization issues early in 
the development program. 
 
Additional information can be found at  
http://www.fda.gov/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequirements/Electr
onicSubmissions/ucm248635.htm 
 
For general toxicology, supporting nonclinical toxicokinetic, and carcinogenicity studies,  
CDER encourages sponsors to use Standards for the Exchange of Nonclinical Data (SEND) and 
submit sample or test data sets before implementation becomes required.  CDER will provide 
feedback to sponsors on the suitability of these test data sets.  Information about submitting a test 
submission can be found here: 
http://www.fda.gov/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequirements/Electr
onicSubmissions/ucm174459.htm  
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LABORATORY TEST UNITS FOR CLINICAL TRIALS 
 
CDER strongly encourages IND sponsors to identify the laboratory test units that will be 
reported in clinical trials that support applications for investigational new drugs and product 
registration.  Although Système International (SI) units may be the standard reporting 
mechanism globally, dual reporting of a reasonable subset of laboratory tests in U.S. 
conventional units and SI units might be necessary to minimize conversion needs during review.  
Identification of units to be used for laboratory tests in clinical trials and solicitation of input 
from the review divisions should occur as early as possible in the development process.  For 
more information, please see the FDA website entitled, Study Data Standards Resources and the 
CDER/CBER Position on Use of SI Units for Lab Tests website found at 
http://www.fda.gov/ForIndustry/DataStandards/StudyDataStandards/ucm372553.htm.  
 
4.0 ISSUES REQUIRING FURTHER DISCUSSION 
No issues required further discussion. 
 
5.0 ACTION ITEMS 
No action items identified in the meeting. 
 
6.0 ATTACHMENTS AND HANDOUTS 
See attachment. 
 

Reference ID: 3846615

20 Page(s) has been Withheld in Full as b4 (CCI/TS) immediately following this page



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

CHARLENE N WHEELER
11/13/2015

LALEH AMIRI KORDESTANI
11/13/2015

Reference ID: 3846615




