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PMR/PMC Development Template

This template should be completed by the PMR/PMC Development Coordinator and included for each
PMR/PMC in the Action Package.

NDA/BLA #
Product Name:

BLA 125553
Zarxio (filgrastim-sndz)

PMR/PMC Description
of study/trial:

To develop a presentation  that can be used to directly and accurately 
administer filgrastim-sndz to pediatric patients who weigh less than 36 kg
requiring doses that are less than 0.3 mL (180 mcg), and conduct any 
necessary human factors studies to evaluate the ability of caregivers to 
measure the appropriate doses. 

PMR/PMC Schedule Milestones: Preliminary Protocol Submission
Final Protocol Submission:             

07/06/2015
09/06/2015

Study Completion: 06/06/2016 
Final Report Submission: 09/06/2016
Other: N/A

NOTE: PREA PMRs require sponsor to provide schedule milestone dates in MM/DD/YYYY format.

1. During application review, explain why this issue is appropriate for a PMR/PMC instead of a pre-approval 
requirement. Check type below and describe.

Unmet need
Life-threatening condition 
Long-term data needed
Only feasible to conduct post-approval
Prior clinical experience indicates safety

X Small subpopulation affected
Theoretical concern
Other

As currently presented, Zarxio prefilled syringe with BD Ultrasafe TM Passive Needle Guard is not 
designed to allow for direct administration of doses of less than 0.3 mL (180 mcg), which impacts children 
who weigh less than 36 kg. The spring-mechanism of the needle guard apparatus affixed to the prefilled 
syringe interferes with the visibility of the graduation markings on the syringe barrel corresponding to 
0.1mL and 0.2 mL, The visibility of these markings is necessary to accurately measure doses of Zarxio 
less than 0.3 mL (180 mcg) for direct administration to patients. Thus, the direct administration to patients 
requiring doses of less than 0.3 mL (180 mcg) is not recommended due to the potential for dosing errors.
Thus, there is an unmet need for measuring doses of 0.1 mL and 0.2 mL for direct administration of 
Zarxio to pediatric patients weighing less than 36 kg. 

2. Describe the particular review issue and the goal of the study/clinical trial. If the study/clinical trial is a 
FDAAA PMR, describe the risk.  If the FDAAA PMR is created post-approval, describe the “new safety 
information.”
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3. If the study/clinical trial is a PMR, check the applicable regulation.
If not a PMR, skip to 4.

- Which regulation?

Accelerated Approval (subpart H/E)
Animal Efficacy Rule

X Pediatric Research Equity Act
FDAAA required safety study/clinical trial

- If the PMR is a FDAAA safety study/clinical trial, does it: (check all that apply)

Assess a known serious risk related to the use of the drug?
Assess signals of serious risk related to the use of the drug?
Identify an unexpected serious risk when available data indicate the potential for a serious risk?

- If the PMR is a FDAAA safety study/clinical trial, will it be conducted as:

Analysis of spontaneous postmarketing adverse events?
Do not select the above study/clinical trial type if: such an analysis will not be sufficient to assess 
or identify a serious risk

Analysis using pharmacovigilance system?
Do not select the above study/clinical trial type if: the new pharmacovigilance system that the FDA 
is required to establish under section 505(k)(3) has not yet been established and is thus not sufficient 
to assess this known serious risk, or has been established but is nevertheless not sufficient to assess 
or identify a serious risk

Study: all other investigations, such as investigations in humans that are not clinical trials as 
defined below (e.g., observational epidemiologic studies), animal studies, and laboratory 
experiments?
Do not select the above study type if: a study will not be sufficient to identify or assess a serious 
risk

Clinical trial: any prospective investigation in which the sponsor or investigator determines the 
method of assigning investigational product or other interventions to one or more human subjects?

4. What type of study or clinical trial is required or agreed upon (describe and check type below)?  If the study 
or trial will be performed in a subpopulation, list here.

As currently presented, Zarxio prefilled syringe with BD Ultrasafe TM Passive Needle Guard is not designed 
to allow for direct administration of doses of less than 0.3 mL (180 mcg), which corresponds to doses that 
are needed for children less than 36 kg. The spring-mechanism of the needle guard apparatus affixed to the 
prefilled syringe interferes with the visibility of the graduation markings on the syringe barrel 
corresponding to 0.1mL and 0.2 mL, The visibility of these markings is necessary to accurately measure 
doses of Zarxio less than 0.3 mL (180 mcg) for direct administration to patients. Thus, the direct 
administration to patients requiring doses of less than 0.3 mL (180 mcg) is not recommended due to the 
potential for dosing errors.

The goal of the PMR is a development of a container closure system that allows direct administration of the 
product at doses of 0.1 mL and 0.2 mL to pediatric patients, and to evaluate whether the doses can be 
measured accurately using the presentation.
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The studies required may take the form of studies necessary to support the presentation developed 
(which will depend upon the presentation they develop), and may require human factors studies to 
support that users can accurately measure the doses needed to treat pediatric patients.

Required

Observational pharmacoepidemiologic study 
Registry studies
Primary safety study or clinical trial
Pharmacogenetic or pharmacogenomic study or clinical trial if required to further assess safety
Thorough Q-T clinical trial
Nonclinical (animal) safety study (e.g., carcinogenicity, reproductive toxicology)
Nonclinical study (laboratory resistance, receptor affinity, quality study related to safety)
Pharmacokinetic studies or clinical trials
Drug interaction or bioavailability studies or clinical trials
Additional data or analysis required for a previously submitted or expected study/clinical trial
(provide explanation)

Meta-analysis or pooled analysis of previous studies/clinical trials
Immunogenicity as a marker of safety

X Other (provide explanation)
Studies TBD based on the presentation developed; may include stability testing and other 
CMC-related studies in addition to human factors testing.  

Agreed upon:

Quality study without a safety endpoint (e.g., manufacturing, stability)
Pharmacoepidemiologic study not related to safe drug use (e.g., natural history of disease, background 
rates of adverse events)
Clinical trials primarily designed to further define efficacy (e.g., in another condition, different disease 
severity, or subgroup) that are NOT required under Subpart H/E
Dose-response study or clinical trial performed for effectiveness
Nonclinical study, not safety-related (specify)

Other

5. Is the PMR/PMC clear, feasible, and appropriate?

X Does the study/clinical trial meet criteria for PMRs or PMCs?
X Are the objectives clear from the description of the PMR/PMC?

Has the applicant adequately justified the choice of schedule milestone dates?
Has the applicant had sufficient time to review the PMRs/PMCs, ask questions, determine feasibility, 
and contribute to the development process?

Check if this form describes a FDAAA PMR that is a randomized controlled clinical trial 

If so, does the clinical trial meet the following criteria?

There is a significant question about the public health risks of an approved drug
There is not enough existing information to assess these risks
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Information cannot be gained through a different kind of investigation
The trial will be appropriately designed to answer question about a drug’s efficacy and safety, and
The trial will emphasize risk minimization for participants as the protocol is developed

PMR/PMC Development Coordinator:
This PMR/PMC has been reviewed for clarity and consistency, and is necessary to further refine the 
safety, efficacy, or optimal use of a drug, or to ensure consistency and reliability of drug quality.

_______________________________________
(signature line for BLAs)

Reference ID: 3709774



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

NEIL H VORA
03/02/2015

LUBNA A MERCHANT on behalf of YELENA L MASLOV
03/02/2015

LUBNA A MERCHANT
03/02/2015

KELLIE A TAYLOR
03/02/2015

Reference ID: 3709774







PMR/PMC Development Template Last Updated 3/3/2015    Page 3 of 4

Required

Observational pharmacoepidemiologic study 
Registry studies
Primary safety study or clinical trial
Pharmacogenetic or pharmacogenomic study or clinical trial if required to further assess safety
Thorough Q-T clinical trial
Nonclinical (animal) safety study (e.g., carcinogenicity, reproductive toxicology)
Nonclinical study (laboratory resistance, receptor affinity, quality study related to safety)
Pharmacokinetic studies or clinical trials
Drug interaction or bioavailability studies or clinical trials
Dosing trials

Continuation of Question 4

Additional data or analysis required for a previously submitted or expected study/clinical trial
(provide explanation)

Meta-analysis or pooled analysis of previous studies/clinical trials
Immunogenicity as a marker of safety
Other (provide explanation)

Agreed upon:

X Quality study without a safety endpoint (e.g., manufacturing, stability)
Pharmacoepidemiologic study not related to safe drug use (e.g., natural history of disease, background 
rates of adverse events)
Clinical trials primarily designed to further define efficacy (e.g., in another condition, different disease 
severity, or subgroup) that are NOT required under Subpart H/E
Dose-response study or clinical trial performed for effectiveness
Nonclinical study, not safety-related (specify)

Other

5. Is the PMR/PMC clear, feasible, and appropriate?

Does the study/clinical trial meet criteria for PMRs or PMCs?
Are the objectives clear from the description of the PMR/PMC?
Has the applicant adequately justified the choice of schedule milestone dates?
Has the applicant had sufficient time to review the PMRs/PMCs, ask questions, determine feasibility, 
and contribute to the development process?

Check if this form describes a FDAAA PMR that is a randomized controlled clinical trial 

If so, does the clinical trial meet the following criteria?

There is a significant question about the public health risks of an approved drug
There is not enough existing information to assess these risks
Information cannot be gained through a different kind of investigation
The trial will be appropriately designed to answer question about a drug’s efficacy and safety, and
The trial will emphasize risk minimization for participants as the protocol is developed
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PMR/PMC Development Coordinator:
This PMR/PMC has been reviewed for clarity and consistency, and is necessary to further refine the 
safety, efficacy, or optimal use of a drug, or to ensure consistency and reliability of drug quality.

_______________________________________
(signature line for BLAs)
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Required

Observational pharmacoepidemiologic study 
Registry studies
Primary safety study or clinical trial
Pharmacogenetic or pharmacogenomic study or clinical trial if required to further assess safety
Thorough Q-T clinical trial
Nonclinical (animal) safety study (e.g., carcinogenicity, reproductive toxicology)
Nonclinical study (laboratory resistance, receptor affinity, quality study related to safety)
Pharmacokinetic studies or clinical trials
Drug interaction or bioavailability studies or clinical trials
Dosing trials

Continuation of Question 4

Additional data or analysis required for a previously submitted or expected study/clinical trial
(provide explanation)

Meta-analysis or pooled analysis of previous studies/clinical trials
Immunogenicity as a marker of safety
Other (provide explanation)

Agreed upon:

X Quality study without a safety endpoint (e.g., manufacturing, stability)
Pharmacoepidemiologic study not related to safe drug use (e.g., natural history of disease, background 
rates of adverse events)
Clinical trials primarily designed to further define efficacy (e.g., in another condition, different disease 
severity, or subgroup) that are NOT required under Subpart H/E
Dose-response study or clinical trial performed for effectiveness
Nonclinical study, not safety-related (specify)

Other

5. Is the PMR/PMC clear, feasible, and appropriate?

Does the study/clinical trial meet criteria for PMRs or PMCs?
Are the objectives clear from the description of the PMR/PMC?
Has the applicant adequately justified the choice of schedule milestone dates?
Has the applicant had sufficient time to review the PMRs/PMCs, ask questions, determine feasibility, 
and contribute to the development process?

Check if this form describes a FDAAA PMR that is a randomized controlled clinical trial 

If so, does the clinical trial meet the following criteria?

There is a significant question about the public health risks of an approved drug
There is not enough existing information to assess these risks
Information cannot be gained through a different kind of investigation
The trial will be appropriately designed to answer question about a drug’s efficacy and safety, and
The trial will emphasize risk minimization for participants as the protocol is developed
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PMR/PMC Development Coordinator:
This PMR/PMC has been reviewed for clarity and consistency, and is necessary to further refine the 
safety, efficacy, or optimal use of a drug, or to ensure consistency and reliability of drug quality.

_______________________________________
(signature line for BLAs)
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3. If the study/clinical trial is a PMR, check the applicable regulation.   

If not a PMR, skip to 4. 

 Which regulation? 

 Accelerated Approval (subpart H/E) 

 Animal Efficacy Rule  

 Pediatric Research Equity Act 

 FDAAA required safety study/clinical trial 

 

 If the PMR is a FDAAA safety study/clinical trial, does it: (check all that apply) 

 Assess a known serious risk related to the use of the drug? 

 Assess signals of serious risk related to the use of the drug? 

 Identify an unexpected serious risk when available data indicate the potential for a serious 

risk? 

 

 If the PMR is a FDAAA safety study/clinical trial, will it be conducted as: 

 Analysis of spontaneous postmarketing adverse events? 

Do not select the above study/clinical trial type if: such an analysis will not be sufficient to 

assess or identify a serious risk 

 

 Analysis using pharmacovigilance system? 

Do not select the above study/clinical trial type if: the new pharmacovigilance system that the 

FDA is required to establish under section 505(k)(3) has not yet been established and is thus 

not sufficient to assess this known serious risk, or has been established but is nevertheless not 

sufficient to assess or identify a serious risk   

 

 Study: all other investigations, such as investigations in humans that are not clinical trials as 

defined below (e.g., observational epidemiologic studies), animal studies, and laboratory 

experiments? 

Do not select the above study type if: a study will not be sufficient to identify or assess a 

serious risk 

 

 Clinical trial: any prospective investigation in which the sponsor or investigator determines 

the method of assigning investigational product or other interventions to one or more human 

subjects? 

 

4. What type of study or clinical trial is required or agreed upon (describe and check type below)?  If the 

study or trial will be performed in a subpopulation, list here. 

To re-adjust the  bioburden limit  

based on process capability from 10* batches are available and provide the limits in an Annual 

Report. 

 

*In case that less than 10 batches are manufactured by the date set for study completion, a 

preliminary action limit for bioburden and endotoxin will be set and re-assessed as soon as required 

number of batches is available. 

  

 

Required 

 Observational pharmacoepidemiologic study  

 Registry studies 
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Department of Health and Human Services 
Public Health Service 

Food and Drug Administration 
Center for Drug Evaluation and Research 

Office of Medical Policy  
 

PATIENT LABELING REVIEW 

 
Date: 

 
March 2, 2015 

 
To: 

 
Ann Farrell, MD 
Director 
Division of Hematology Products (DHP) 

  
Robert Kane, MD 
Deputy Director for Safety 
Division of Hematology Products (DHP) 

 
Through: 

 
LaShawn Griffiths, MSHS-PH, BSN, RN  
Associate Director for Patient Labeling  
Division of Medical Policy Programs (DMPP) 
 
Barbara Fuller, RN, MSN, CWOCN 
Team Leader, Patient Labeling 
Division of Medical Policy Programs (DMPP) 

 
From: 

 
Nathan Caulk, MS, BSN, RN 
Patient Labeling Reviewer 
Division of Medical Policy Programs (DMPP) 
Adam George, Pharm.D. 
Regulatory Review Officer 
Office of Prescription Drug Promotion (OPDP) 

Subject: Review of Patient Labeling: Patient Package Insert (PPI) and 
Instructions for Use (IFU) 

Drug Name (established 
name):   

Zarxio (filgrastim-sndz) 
 

Dosage Form and Route: injection, for subcutaneous or intravenous use 

Application 
Type/Number:  

BLA 125553 

Applicant: Sandoz Inc.   
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1 INTRODUCTION 
On May 22, 2014, Sandoz Inc. submitted for the Agency’s review an original  
Biologics License Application (BLA) 125553 for Zarxio (filgrastim-sndz) under 
Section 351(k) of the Public Health Service Act. With this application, Sandoz Inc. 
seeks approval for Zarxio (filgrastim-sndz) as a biosimilar product to the single 
reference biologic product NEUPOGEN (filgrastim) licensed under BLA 103353 by 
Amgen Inc. The Applicant has proposed the same indications for Zarxio (filgrastim-
sndz) for which the single reference product NEUPOGEN (filgrastim) is approved: 

• to decrease the incidence of infection, as manifested by febrile neutropenia, in 
patients with nonmyeloid malignancies receiving myelosuppressive anti-cancer 
drugs associated with a significant incidence of severe neutropenia with fever 

• for reducing the time to neutrophil recovery and the duration of fever, following 
induction or consolidation chemotherapy treatment of adults with acute myeloid 
leukemia (AML) 

• to reduce the duration of neutropenia and neutropenia-related clinical sequelae, 
e.g., febrile neutropenia, in patients with nonmyeloid malignancies undergoing 
myeloablative chemotherapy followed by bone marrow transplantation 

• for the mobilization of hematopoietic progenitor cells into the peripheral blood for 
collection by leukapheresis 

• for chronic administration to reduce the incidence and duration of sequelae of 
neutropenia (e.g., fever, infections, oropharyngeal ulcers) in symptomatic  

 patients with congenital neutropenia, cyclic neutropenia, or 
idiopathic neutropenia 

This collaborative review is written by the Division of Medical Policy Programs 
(DMPP) and the Office of Prescription Drug Promotion (OPDP) in response to a 
request by the Division of Hematology Products (DHP) on May 22, 2014, for DMPP 
and OPDP to review the Applicant’s proposed Patient Package Insert (PPI) and 
Instructions for Use (IFU) for Zarxio (filgrastim-sndz). 

DMPP conferred with the Division of Medication Error, Prevention, and Analysis 
(DMEPA) and a separate DMEPA review of the IFU was completed on December 
23, 2014.  

 
2 MATERIAL REVIEWED 

• Draft Zarxio (filgrastim-sndz) PPI and IFU received on May 8, 2014, and 
received by DMPP and OPDP on February 11, 2015.  

• Draft Zarxio (filgrastim-sndz) Prescribing Information (PI) received on May 8, 
2014, revised by the Review Division throughout the review cycle, and received 
by DMPP and OPDP on February 11, 2015. 

• Approved NEUPOGEN (filgrastim) comparator labeling dated February 6, 2015.  
 

Reference ID: 3709975
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3 REVIEW METHODS 

To enhance patient comprehension, materials should be written at a 6th to 8th grade 
reading level, and have a reading ease score of at least 60%. A reading ease score of 
60% corresponds to an 8th grade reading level.  In our review of the PPI and IFU the 
target reading level is at or below an 8th grade level. 

Additionally, in 2008 the American Society of Consultant Pharmacists Foundation 
(ASCP) in collaboration with the American Foundation for the Blind (AFB) 
published Guidelines for Prescription Labeling and Consumer Medication 
Information for People with Vision Loss. The ASCP and AFB recommended using 
fonts such as Verdana, Arial or APHont to make medical information more 
accessible for patients with vision loss.  We have reformatted the PPI document 
using the Arial font, size 10. 

In our collaborative review of the PPI and IFU we have:  

• simplified wording and clarified concepts where possible 

• ensured that the PPI and IFU are consistent with the Prescribing Information 
(PI)  

• removed unnecessary or redundant information 

• ensured that the PPI and IFU are free of promotional language or suggested 
revisions to ensure that it is free of promotional language 

• ensured that the PPI and IFU meet the criteria as specified in FDA’s Guidance 
for Useful Written Consumer Medication Information (published July 2006) 

• ensured that the PPI and IFU are consistent with the approved comparator 
labeling where applicable.  

 
4 CONCLUSIONS 

The PPI and IFU are acceptable with our recommended changes. 
 
5 RECOMMENDATIONS 

• Please send these comments to the Applicant and copy DMPP and OPDP on the 
correspondence.  

• Our collaborative review of the PPI and IFU is appended to this memorandum.  
Consult DMPP and OPDP regarding any additional revisions made to the PI to 
determine if corresponding revisions need to be made to the PPI and IFU.   

 Please let us know if you have any questions.  

Reference ID: 3709975
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PMR/PMC Development Template 
 
This template should be completed by the PMR/PMC Development Coordinator and included for each 
PMR/PMC in the Action Package. 

 
NDA/BLA # 
Product Name: 

125553 

 
PMR/PMC Description 
of study/trial: 

To confirm the stability of Zarxio (filgastim-sndz) drug product in 5% 
glucose at concentrations ranging from of 5 mcg/ml to 15 mcg/ml 
Zarxio (filgastim-sndz) in presence of 2 mg/ml human serum albumin 
in glass bottles, PVC, and polyolefin IV bags and polypropylene 
syringes. Testing will include potency and sub-visible particles. 

 
 

 

PMC Schedule Milestone: Final Report Submission: 

The final study report(s) will be reported 
according to 21CFR601.12 

 05/2016 

 

1. During application review, explain why this issue is appropriate for a PMR/PMC instead of a pre-approval 
requirement.  Check type below and describe. 

 Unmet need 
 Life-threatening condition  
 Long-term data needed 
 Only feasible to conduct post-approval 
 Prior clinical experience indicates safety  
 Small subpopulation affected 
 Theoretical concern 

X Other 
 

The in-use stability data provided in the submission and the analytical similarity of Zarxio to US-
licensed Neupogen support the stability of Zarxio in 5% glucose at concentration ranging from 2 
mcg/ml to 15 mcg/ml in presence of human serum albumin (HSA) in containers of different 
materials including  bottles, PVC  and polypropylene syringes. This 
PMC is to confirm the stability of Zarxio drug product in 5% glucose at concentrations ranging 
from 5 mcg/ml to 15 mcg/ml Zarxio in the presence of 2 mg/ml HSA in glass bottles, PVC and 
polyolefin IV bags and polypropylene syringes. Testing will include potency and sub-visible 
particles. 

 

2. Describe the particular review issue and the goal of the study/clinical trial.  If the study/clinical trial is a 
FDAAA PMR, describe the risk.  If the FDAAA PMR is created post-approval, describe the “new safety 
information.” 

Reference ID: 3710045
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3. If the study/clinical trial is a PMR, check the applicable regulation. 
If not a PMR, skip to 4. 

- Which regulation? 
 Accelerated Approval (subpart H/E) 
 Animal Efficacy Rule  
 Pediatric Research Equity Act 
 FDAAA required safety study/clinical trial 

 
- If the PMR is a FDAAA safety study/clinical trial, does it: (check all that apply) 

 Assess a known serious risk related to the use of the drug? 
 Assess signals of serious risk related to the use of the drug? 
 Identify an unexpected serious risk when available data indicate the potential for a serious risk? 

 
- If the PMR is a FDAAA safety study/clinical trial, will it be conducted as: 

 Analysis of spontaneous postmarketing adverse events? 
Do not select the above study/clinical trial type if: such an analysis will not be sufficient to assess 
or identify a serious risk 

 
 Analysis using pharmacovigilance system? 
Do not select the above study/clinical trial type if: the new pharmacovigilance system that the FDA 
is required to establish under section 505(k)(3) has not yet been established and is thus not sufficient 
to assess this known serious risk, or has been established but is nevertheless not sufficient to assess 
or identify a serious risk 

 
 Study: all other investigations, such as investigations in humans that are not clinical trials as defined 
below (e.g., observational epidemiologic studies), animal studies, and laboratory experiments? 
Do not select the above study type if: a study will not be sufficient to identify or assess a serious 
risk 

 
 Clinical trial: any prospective investigation in which the sponsor or investigator determines the 
method of assigning investigational product or other interventions to one or more human subjects? 

4. What type of study or clinical trial is required or agreed upon (describe and check type below)?  If the study 
or trial will be performed in a subpopulation, list here. 

In use stability study of Zarxio drug product in 5% glucose at concentrations ranging 
from of 5 mcg/ml to 15 mcg/ml Zarxio in presence of 2 mg/ml human serum albumin in 
glass bottles, PVC and polyolefin IV bags and polypropylene syringes. Testing will 
include potency and sub-visible particles. 

 

Study is not a PMR 

Reference ID: 3710045
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Required 

 Observational pharmacoepidemiologic study  
 Registry studies 
 Primary safety study or clinical trial 
 Pharmacogenetic or pharmacogenomic study or clinical trial if required to further assess safety 
 Thorough Q-T clinical trial 
 Nonclinical (animal) safety study (e.g., carcinogenicity, reproductive toxicology) 
 Nonclinical study (laboratory resistance, receptor affinity, quality study related to safety) 
 Pharmacokinetic studies or clinical trials 
 Drug interaction or bioavailability studies or clinical trials 
 Dosing trials 

Continuation of Question 4 
 

 Additional data or analysis required for a previously submitted or expected study/clinical trial  
(provide explanation) 
      

 Meta-analysis or pooled analysis of previous studies/clinical trials 
 Immunogenicity as a marker of safety 
 Other (provide explanation) 

      
 

Agreed upon: 

X Quality study without a safety endpoint (e.g., manufacturing, stability) 
 Pharmacoepidemiologic study not related to safe drug use (e.g., natural history of disease, background 
rates of adverse events) 

 Clinical trials primarily designed to further define efficacy (e.g., in another condition, different disease 
severity, or subgroup) that are NOT required under Subpart H/E 

 Dose-response study or clinical trial performed for effectiveness 
 Nonclinical study, not safety-related (specify) 

      
 Other 

      
 
5. Is the PMR/PMC clear, feasible, and appropriate? 

 Does the study/clinical trial meet criteria for PMRs or PMCs? 
 Are the objectives clear from the description of the PMR/PMC? 
 Has the applicant adequately justified the choice of schedule milestone dates? 
 Has the applicant had sufficient time to review the PMRs/PMCs, ask questions, determine feasibility, 
and contribute to the development process? 

 
 Check if this form describes a FDAAA PMR that is a randomized controlled clinical trial  

  
If so, does the clinical trial meet the following criteria? 

 
 There is a significant question about the public health risks of an approved drug 
 There is not enough existing information to assess these risks 
 Information cannot be gained through a different kind of investigation 
 The trial will be appropriately designed to answer question about a drug’s efficacy and safety, and 
 The trial will emphasize risk minimization for participants as the protocol is developed 
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PMR/PMC Development Coordinator: 
  This PMR/PMC has been reviewed for clarity and consistency, and is necessary to further refine the 
safety, efficacy, or optimal use of a drug, or to ensure consistency and reliability of drug quality.  

_______________________________________ 
(signature line for BLAs) 
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2. Describe the particular review issue and the goal of the study/clinical trial.  If the study/clinical trial is a 
FDAAA PMR, describe the risk.  If the FDAAA PMR is created post-approval, describe the “new safety 
information.” 

3. If the study/clinical trial is a PMR, check the applicable regulation. 
If not a PMR, skip to 4. 

- Which regulation? 
 Accelerated Approval (subpart H/E) 
 Animal Efficacy Rule  
 Pediatric Research Equity Act 
 FDAAA required safety study/clinical trial 

 
- If the PMR is a FDAAA safety study/clinical trial, does it: (check all that apply) 

 Assess a known serious risk related to the use of the drug? 
 Assess signals of serious risk related to the use of the drug? 
 Identify an unexpected serious risk when available data indicate the potential for a serious risk? 

 
- If the PMR is a FDAAA safety study/clinical trial, will it be conducted as: 

 Analysis of spontaneous postmarketing adverse events? 
Do not select the above study/clinical trial type if: such an analysis will not be sufficient to assess 
or identify a serious risk 

 
 Analysis using pharmacovigilance system? 
Do not select the above study/clinical trial type if: the new pharmacovigilance system that the FDA 
is required to establish under section 505(k)(3) has not yet been established and is thus not sufficient 
to assess this known serious risk, or has been established but is nevertheless not sufficient to assess 
or identify a serious risk 

 
 Study: all other investigations, such as investigations in humans that are not clinical trials as defined 
below (e.g., observational epidemiologic studies), animal studies, and laboratory experiments? 
Do not select the above study type if: a study will not be sufficient to identify or assess a serious 
risk 

 
 Clinical trial: any prospective investigation in which the sponsor or investigator determines the 
method of assigning investigational product or other interventions to one or more human subjects? 

4. What type of study or clinical trial is required or agreed upon (describe and check type below)?  If the study 
or trial will be performed in a subpopulation, list here. 

Development, validation and implementation of an analytical method to assess  
concentration for release or in-process testing of EP2006 drug product 

Study is not a PMR 
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Required 

 Observational pharmacoepidemiologic study  
 Registry studies 
 Primary safety study or clinical trial 
 Pharmacogenetic or pharmacogenomic study or clinical trial if required to further assess safety 
 Thorough Q-T clinical trial 
 Nonclinical (animal) safety study (e.g., carcinogenicity, reproductive toxicology) 
 Nonclinical study (laboratory resistance, receptor affinity, quality study related to safety) 
 Pharmacokinetic studies or clinical trials 
 Drug interaction or bioavailability studies or clinical trials 
 Dosing trials 

Continuation of Question 4 
 

 Additional data or analysis required for a previously submitted or expected study/clinical trial  
(provide explanation) 
      

 Meta-analysis or pooled analysis of previous studies/clinical trials 
 Immunogenicity as a marker of safety 
 Other (provide explanation) 

      
 

Agreed upon: 

X Quality study without a safety endpoint (e.g., manufacturing, stability) 
 Pharmacoepidemiologic study not related to safe drug use (e.g., natural history of disease, background 
rates of adverse events) 

 Clinical trials primarily designed to further define efficacy (e.g., in another condition, different disease 
severity, or subgroup) that are NOT required under Subpart H/E 

 Dose-response study or clinical trial performed for effectiveness 
 Nonclinical study, not safety-related (specify) 

      
 Other 

      
 

5. Is the PMR/PMC clear, feasible, and appropriate? 

 Does the study/clinical trial meet criteria for PMRs or PMCs? 
 Are the objectives clear from the description of the PMR/PMC? 
 Has the applicant adequately justified the choice of schedule milestone dates?  
 Has the applicant had sufficient time to review the PMRs/PMCs, ask questions, determine feasibility, 
and contribute to the development process? 

 
 Check if this form describes a FDAAA PMR that is a randomized controlled clinical trial  

  
If so, does the clinical trial meet the following criteria? 

 
 There is a significant question about the public health risks of an approved drug 
 There is not enough existing information to assess these risks 
 Information cannot be gained through a different kind of investigation 
 The trial will be appropriately designed to answer question about a drug’s efficacy and safety, and 
 The trial will emphasize risk minimization for participants as the protocol is developed 
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PMR/PMC Development Coordinator: 
  This PMR/PMC has been reviewed for clarity and consistency, and is necessary to further refine the 
safety, efficacy, or optimal use of a drug, or to ensure consistency and reliability of drug quality.  

_______________________________________ 
(signature line for BLAs) 
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PMR/PMC Development Template 
 
This template should be completed by the PMR/PMC Development Coordinator and included for each 
PMR/PMC in the Action Package. 

 
NDA/BLA # 
Product Name: 

125553 

 
PMR/PMC Description 
of study/trial: 

 
To update the stability program for Zarxio (filgrastim-sndz) pre-filled 
syringe drug product to include the syringe force measurements glide 
force and functional testing of the needle safety device. The update to 
the stability program will include establishment of appropriate 
specifications and verification activities for these attributes. 

 

 

PMC Schedule Milestone: Final Report Submission: 

For functional testing on the devices 
constituent parts of the combination product: 

Implementation of analytical test for stability 
and inclusion of functional tests in the post-
approval stability commitment (with test 
frequency t0 and thereafter once a year until 
end of shelf life) on one commercial batch per 
strength: 

- Syringe freedom of movement inside the 
needle safety device; 

- Removability of the flag label 

- Activation of the needle safety device 

 

For break loose and glide force on the pre-
filled syringes (combination product): 

- Implementation of analytical test for stability 
and inclusion of test in the post-approval 
stability commitment (with test frequency t0 
and thereafter once a year until end of shelf 
life) 

- Shelf life specification will be set and 

 Annual report 
05/2016 

 

 

 

 

 

 

 

 

 

Annual report 
05/2016 

 

 

05/2020 
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2. Describe the particular review issue and the goal of the study/clinical trial.  If the study/clinical trial is a 
FDAAA PMR, describe the risk.  If the FDAAA PMR is created post-approval, describe the “new safety 
information.” 

3. If the study/clinical trial is a PMR, check the applicable regulation. 
If not a PMR, skip to 4. 

- Which regulation? 
 Accelerated Approval (subpart H/E) 
 Animal Efficacy Rule  
 Pediatric Research Equity Act 
 FDAAA required safety study/clinical trial 

 
- If the PMR is a FDAAA safety study/clinical trial, does it: (check all that apply) 

 Assess a known serious risk related to the use of the drug? 
 Assess signals of serious risk related to the use of the drug? 
 Identify an unexpected serious risk when available data indicate the potential for a serious risk? 

 
- If the PMR is a FDAAA safety study/clinical trial, will it be conducted as: 

 Analysis of spontaneous postmarketing adverse events? 
Do not select the above study/clinical trial type if: such an analysis will not be sufficient to assess 
or identify a serious risk 

 
 Analysis using pharmacovigilance system? 
Do not select the above study/clinical trial type if: the new pharmacovigilance system that the FDA 
is required to establish under section 505(k)(3) has not yet been established and is thus not sufficient 
to assess this known serious risk, or has been established but is nevertheless not sufficient to assess 
or identify a serious risk 

 
 Study: all other investigations, such as investigations in humans that are not clinical trials as defined 
below (e.g., observational epidemiologic studies), animal studies, and laboratory experiments? 
Do not select the above study type if: a study will not be sufficient to identify or assess a serious 
risk 

 
 Clinical trial: any prospective investigation in which the sponsor or investigator determines the 
method of assigning investigational product or other interventions to one or more human subjects? 

4. What type of study or clinical trial is required or agreed upon (describe and check type below)?  If the study 
or trial will be performed in a subpopulation, list here. 

Development, validation and implementation of analytical methods to assess syringe movement 
forces (glide force and injection force glide) and functional testing of the needle safety device as 
part of the post-approval stability protocol for EP2006 drug product (pre-filled syringe). 

Study is not a PMR. The goal of the PMC is to add device performance and functionality testing to the 
annual stability protocol to help identify unexpected changes to the device.  
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Required 

 Observational pharmacoepidemiologic study  
 Registry studies 
 Primary safety study or clinical trial 
 Pharmacogenetic or pharmacogenomic study or clinical trial if required to further assess safety 
 Thorough Q-T clinical trial 
 Nonclinical (animal) safety study (e.g., carcinogenicity, reproductive toxicology) 
 Nonclinical study (laboratory resistance, receptor affinity, quality study related to safety) 
 Pharmacokinetic studies or clinical trials 
 Drug interaction or bioavailability studies or clinical trials 
 Dosing trials 

Continuation of Question 4 
 

 Additional data or analysis required for a previously submitted or expected study/clinical trial  
(provide explanation) 
      

 Meta-analysis or pooled analysis of previous studies/clinical trials 
 Immunogenicity as a marker of safety 
 Other (provide explanation) 

      
 

Agreed upon: 

X Quality study without a safety endpoint (e.g., manufacturing, stability) 
 Pharmacoepidemiologic study not related to safe drug use (e.g., natural history of disease, background 
rates of adverse events) 

 Clinical trials primarily designed to further define efficacy (e.g., in another condition, different disease 
severity, or subgroup) that are NOT required under Subpart H/E 

 Dose-response study or clinical trial performed for effectiveness 
 Nonclinical study, not safety-related (specify) 

      
 Other 

      
 
5. Is the PMR/PMC clear, feasible, and appropriate? 

 Does the study/clinical trial meet criteria for PMRs or PMCs? 
 Are the objectives clear from the description of the PMR/PMC? 
  Has the applicant adequately justified the choice of schedule milestone dates?  
 Has the applicant had sufficient time to review the PMRs/PMCs, ask questions, determine feasibility, 
and contribute to the development process?  

 
 Check if this form describes a FDAAA PMR that is a randomized controlled clinical trial  

  
If so, does the clinical trial meet the following criteria? 

 
 There is a significant question about the public health risks of an approved drug 
 There is not enough existing information to assess these risks 
 Information cannot be gained through a different kind of investigation 
 The trial will be appropriately designed to answer question about a drug’s efficacy and safety, and 
 The trial will emphasize risk minimization for participants as the protocol is developed 
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PMR/PMC Development Coordinator: 
 This PMR/PMC has been reviewed for clarity and consistency, and is necessary to further refine the 
safety, efficacy, or optimal use of a drug, or to ensure consistency and reliability of drug quality.  

_______________________________________ 
(signature line for BLAs) 
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HUMAN FACTORS STUDY RESULTS AND LABEL AND LABELING REVIEW

Division of Medication Error Prevention and Analysis (DMEPA) 
Office of Medication Error Prevention and Risk Management (OMEPRM)

Office of Surveillance and Epidemiology (OSE)

Center for Drug Evaluation and Research (CDER)

*** This document contains proprietary information that cannot be released to the public***

Date of This Review: February 24, 2015

Requesting Office or Division: Division of Hematology Products (DHP)

Application Type and Number: BLA 125553

Product Name and Strength: Zarxio (“EP2006”*)

Injection,

300 mcg/0.5 mL and 480 mcg/0.8 mL

Product Type: Single Ingredient

Rx or OTC: Rx

Applicant/Sponsor Name: Sandoz

Submission Date: December 2, 2014, December 19, 2014 and January 13, 2015

OSE RCM #: 2014-1248

OMEPRM Deputy Director and 
Acting DMEPA Division 
Director:

Kellie Taylor, PharmD, MPH

* Zarxio has been developed as a proposed biosimilar to Neupogen® (filgrastim). Since the proper name for Zarxio 
has not yet been determined, “EP2006” is used throughout this review as the nonproprietary name for this 
product.
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1.   REASON FOR REVIEW

The memorandum is written because I disagree in my capacity as Acting Director of DMEPA 
with some of Dr. Vora’s positions with respect to the labeling of Zarxio for doses that are less 
than the full quantity of a prefilled syringe, and I describe the points of disagreement and how 
they have been addressed below.  As the Acting Director, my opinion represents the final 
opinion of DMEPA and this memorandum is intended to summarize DMEPA’s overall 
recommendations based on our evaluation of the results of the Human Factors Validation Study 
on Partial Dosing of ZARXIO, along with the proposed syringe, syringe label, IFU, and PI labeling 
submitted by Sandoz.   

2. MATERIALS REVIEWED 

I reviewed the following materials:

 Human Factors Study Report for ZARXIO: Review concern on partial dosing (submitted 
January 22, 2015)

 Prototype of  ZARXIO syringe devices used in the HF study: 300 mcg/0.5 mL and 480 
mcg/0.8 mL

 Draft IFU, PI, and device label submitted on January 22, 2015

 DMEPA Human Factors Study Results and Label and Labeling review: ZARXIO,  authored 
by N. Vora (attached to this memorandum)

3. DISCUSSION

Sandoz proposes two prefilled-syringe devices each with Ultra-Safe Passive Needle® guards.  

The syringes are intended to allow for direct administration of ZARXIO subcutaneously or 

intravenously.    Each syringe bears graduation marks at 0.1mL increments up to the full fill 

volume of 0.5mL or 0.8mL.  Both syringes contains the same concentration of ZARXIO (600 

mcg/mL), but differ in net quantity (300 mcg versus 480 mcg) (see Appendix 1 for detailed 

technical information on the prefilled syringes).  Sandoz has conducted testing regarding the 

technical accuracy of these syringes to deliver the labeled volumes, which will be evaluated by 

the assigned chemistry reviewer.  

At the request of FDA, Sandoz conducted a Human Factors study to evaluate the ability of 

patients and caregivers ability to deliver partial doses from the prefilled syringes.  Partial doses 

may be needed in some circumstances described in the labeling where a weight-based dose 

may result in a recommended dosage other than a full syringe of ZARXIO (i.e., not 300 mcg or 

480 mcg). Such partial dosing may occur with adult dosing regimens for ZARXIO, but we 

anticipate that such partial doses are very likely to be needed for pediatric patients given their 

lower body weights.
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Sandoz conducted a Human Factors Study including 20 participants, assessing whether 

participants can dose 0.3 mL, 0.4mL, 0.6 mL and 0.7 mL1.  The Study Report states that 8 of the 

20 participants were unable to correctly set a partial dose of 0.3 ml (n= 5 instances), 0.4 mL 

(n=4 instances), or 0.6 mL (n=1 instances).2 3  Sandoz defined failure as the inability of a 

participant to set the correct dose within +/- 1mm of the target graduation mark; which 

corresponds to +/- 0.03 mL or +/- 19.1 mcg.  However, for the observed failures, the report did 

not describe the amount of measurement error associated with each observed failures.  We do 

not know whether the participants would have under-dosed or over-dosed based on the 

reported mis-measurement, or by how much they missed their mark.  We requested this 

information from Sandoz on January 9, 2015 and on February 4, 2015.  On February 5, 2015 

they responded that they did not collect this information and thus had no information to 

address this question.   Thus, it is not possible for FDA to independently analyze the failures

taking into account the degree of failure, and making it difficult to consider whether the 

observed inaccuracies represent clinically significant errors.  Taken together, the findings of the 

report indicate that some participants were not able to reliably set the prefilled syringe to the 

correct graduation mark, but it is unclear whether these findings translate to a clinical concern.  

Dr. Vora consulted with the clinical team in an attempt to ascertain the significance of the 

observed inaccuracies of partial dosing, but given that the study report provides no data to 

describe the extent to which the participants deviated from the targeted graduation mark (i.e., 

there are no data on whether the participants underdosed or overdosed and by how much), I 

do not see how Dr. Vora or the clinical team can make a data-driven determination on the

clinical impact. Therefore, in my judgment of the data, I find the clinical significance of the 

observed inaccuracies cannot be ascertained because of the lack of information on this point. 

In addition to poorly described failure criteria in the Human Factors study, Dr. Vora outlines in 

his review some flaws in the study patient population with respect to participant numbers and 

demographics.  Generally, I agree with his observations that the adolescent group (n=3) was 

under represented, and that the over 65 years of age group (n=10) appears to be over-

represented.   It does not appear that the over-representation of participants aged more than 

65 years impacted the findings significantly since only 2 participants that failed to dose 

accurately were in this group; the remainder were adults aged less than 64 years (n=5) and an 

                                                     
1 Sandoz states in the Study Report that the prefilled syringes cannot directly administer doses less than 0.3 mL due 
to the presence of a spring mechanism that is part of the active needle guard system.  Thus, although there may be a 
clinical need for smaller doses of ZARXIO based on the indication and body weight, the syringe cannot be used to 
accurately measure volumes of ZARXIO <0..3mL (see p. 4 of the Human Factors Study Report).  

2 The number of incorrect partial dose instances exceeds the number of participants because some participants (n=2, 
P20 and P13) failed on multiple dosing attempts (i.e . they could not set  the 0.3mL and 0.4mL dose).

3 Human Factors Studies are not designed to predict the frequency at which a given failure might be observed in 
actual use, only to identify the types or kinds of failure that might occur with actual use.  Thus, although 8 of 20 
participants could not accurately measure a partial dose, we can only say that we would expect that some users may 
experience similar issues. The study design does not allow us to anticipate the frequency of such events.
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adolescent (n=1) (See detailed HF Study Results in Appendix 2).  It is noteworthy that in each of 

the age groups, failures in setting the correct dose were observed.  Although the representation 

of the participants in the study was not optimal, we can still draw some conclusions based on 

the study because overall there were sufficient numbers of adults to allow for a sound human-

factors evaluation of the device usability in a caregiver population. 

Dr. Vora concludes that the results of the HF study and insufficient representation of 

adolescents in the study means that the general population will be unlikely to reliably measure 

partial quantities from the Zarxio prefilled syringe corresponding to doses that are intended to 

treat the pediatric population and that Zarxio is thus unsafe to use in pediatric patients as a 

whole (See Section 3.3. of Dr. Vora’s review).  I disagree with this conclusion since it is overly 

broad; importantly, some participants in this study (n=12) were able to measure successfully all 

four partial doses.  Thus, we can expect that some people who may use Zarxio will be able to 

successfully and reliably measure a partial dose of 0.3 mL or greater.  The issue of the prefilled 

syringe not lending itself to direct administration of doses less than 0.3 mL can be addressed 

adequately through labeling.  

However, I agree with Dr. Vora’s observation that some users were not able to or experienced 

difficulty in measuring a partial dose using the prefilled syringe4, and I acknowledge that these 

observations lay at the heart of the concerns expressed in Dr. Vora’s review.  My independent 

evaluation of the prototype syringes used in the Human Factors study finds that indeed the 

graduation marks of less than 0.3mL are nearly impossible to discern due to the spring 

mechanism as acknowledged by Sandoz.  In general, the prefilled syringe body is very small, and 

mostly covered by a white label used to display the product name, lot, expiration number, and 

strength.  The graduation markings occupy a narrow strip of the syringe body, and the syringe 

body itself is small and thus the marking are situated very close together.  The volumetric labels 

appear beneath the lines, in-between each marking, rather than adjacent to the marking (i.e. 

horizontal to the graduation line).  The markings of 0.3mL to 0.8mL and the numeric labels are 

faint, poorly visible, and are particularly difficult to read when the graduation marking on the 

syringe body are situated beneath the needle guard apparatus.  Sandoz submitted revised 

syringe labels on January 22, 2015 which bears a darker-colored ink to display the graduation 

markings and relocated the “mL” display to the top of the graduation scale to increase the 

space devoted to the numeric display for each of the graduation markings.  The other design 

features remain the same.  Sandoz did not re-evaluate the new labels in a Human Factors study, 

so there is no data to demonstrate that such changes have improved the visibility of the 

marking and user’s ability to measure partial doses accurately.  Likewise, Sandoz has not 

provided a prototype bearing the new labels for FDA to evaluate so any heuristic evaluation is 

                                                     
4 8 of the 20 participants failed to accurately measure at least 1 of the 4 partial doses that were evaluated in this 
Human Factors Study. Data collected from participant debriefing notes that 11 of 20  participants reported difficulty 
seeing the plunger alignment, markings or top window when setting dose. 
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similarly to ZARXIO since most products offered multiple presentations (e.g. a vial and syringe, 

or multiple syringes of different  strengths ) to meet the labelled dosages, did not have labeling 

for partial dosing, or appear to employ a slightly different design whereby the syringe 

mechanism is contained to a region that does not obscure the barrel (see Nufil figure at the end 

of this memo).  Dr. Maslov did not note any product labeling for prefilled syringes that describe 

a lowest measurable volume to limit the ranges of doses that can be directly administered to 

patients, which may suggest that these other prefilled syringe products do not have a known 

design limitation like Zarxio.  It should be fully acknowledged that this undertaking is limited to 

the information is available in the form of printed information (prescribing information, IFU) 

and online product images where available; none of the other marketed products were 

available for us to evaluate and review for design similarity or to assess the overall readability 

of the graduation markings.  In summary, we are unable to draw any well-supported 

conclusions on the ability of users to measure partial doses of Zarxio from those products that 

are marketed with the same passive needle guard.

4. CONCLUSIONS AND RECOMMENDATIONS

This prefilled syringe device is designed to enable users to directly administer doses of ZARXIO 

to patients; however, the device is not designed for the direct administration of the labelled 

doses corresponding to volumes of less than 0.3 mL.  Dr. Vora ,  Sandoz, and I all agree that  

doses less than 0.3 mL are not able to be accurately measured using the prefilled syringe due to 

the needle guard apparatus that obscures the graduation marks.  

Dr. Vora concludes that given the design limitation of the prefilled syringe, that Zarxio should 

bear a limitation of use in Section 1 of the prescribing information to state that the Zarxio 

prefilled syringe is not for use in patients less than 36 kg, which corresponds to doses less than 

180 mcg (0.3 mL).  It is important to note that Dr. Vora’s recommendation is based on a design 

feature of the device, rather than a safety concern with the drug itself.  

I agree that the prefilled syringe design does not lend itself to direct administration of doses 

less than 0.3 mL, and I recommend that the product be labeled in a manner to address this 

issue.  I would recommend that the design limitations of the prefilled syringe not be conveyed 

as a limitation of use as proposed by Dr. Vora, but rather as important information about the 

device to consider under Dosage and Administration, Patient Counseling information, and the 

Patient information/Instructions for Use sections of the labeling.  A limitation of use implies, for 

example, that there is a lack of effect in particular subsets of the population, when in fact this 

product would be appropriate for use in the pediatric population if used in a manner described 

under in the dosage and administration.  Hence, I feel that labeling statements in Section s 2 

and 17, along with the patient information, are most appropriate for addressing this issue.  The 

following language was proposed to the review team for their consideration for including in 

label within Section 2:
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ZARXIO prefilled syringe with BD Ultrasafe TM Passive Needle Guard is not designed to allow for direct 

administration of  doses of less than 0.3 mL (180 mcg). The spring-mechanism of the needle guard apparatus 

affixed to the prefilled syringe interferes with the visibility of the graduation markings on the syringe barrel 

corresponding to 0.1mL and 0.2 mL, The visibility of these markings is necessary to accurately measure doses 

Zarxio less than 0.3 mL (180 mcg) for direct administration to patients. Thus, the direct administration to patients 

requiring doses of less than 0.3 mL (180 mcg) is not recommend due to the potential for dosing errors.

This proposal would address Dr. Vora’s third recommendation.  It is also important to note that 

this design limitation and related labeling recommendation has important implications to the 

pediatric patient populations since they are more likely to require doses that are less than 

0.3mL.  The prefilled syringe design (not the biological product itself by my understanding) of 

Zarxio does not lend itself to direct administration to pediatric patients requiring doses less 

than 0.3 mL, which translates to a weight of 37 kg (using a 5 mcg/kg calculation).  Although 

there is variability in the weight of pediatric patients, we suspect that this could mean that 

patients under about the age of 10 years or so are not able to receive injections directly from 

the prefilled Zarxio syringe.  Therefore, I have forwarded the following language to DHP for 

their consideration for including in the label within Section 8.4:

The ZARXIO prefilled syringe presentation is not appropriate for direct subcutaneous administration to 

those pediatric patients who require doses of Zarxio less than 0.3 mL (180 mcg). The prefilled syringe is 

equipped with a BD Ultrasafe TM Passive Needle Guard that interferes with the visibility of the markings of 

0.1 mL and 0.2 mL on the syringe barrel. The visibility of these markings is necessary to accurately 

measure doses of Zarxio less than 180 mcg for direct administration to pediatric patients. Thus, the direct 

subcutaneous administration to pediatric patients requiring doses of less than 180 mcg is not recommend 

due to the potential for dosing errors.

Although I think these measures as outlined above should enable providers and patients who 

read and follow the label and labeling to safely and accurately measure doses greater than or 

equal to 0.3 mL of Zarxio for adult and pediatric patients, the objective and subjective findings 

of the human factors study, along with the fundamental design limitations of the prefilled 

syringe to measure doses less than 0. 3 mL (180 mcg), suggest that the Zarxio delivery device 

should be redesigned in a manner that allows for the direct administration for the full range of 

labeled doses.  Given that pediatric patients are disproportionally impacted by this design 

limitation, and that the Pediatric Research Equity Act requires Sandoz to submit assessments 

containing data gathered using appropriate formulations for each age group for which the 

assessment is required that are adequate to support dosing and administration for each 

pediatric subpopulation for which the biological product is safe and effective, I would 

encourage the refinement of the product design to occur as part of a Post-Marketing 

Requirement under PREA.  This approach (including a deferral) was discussed at PERC on 

February 18, 2015, and PERC endorsed the approach.  The PMR should outline the need for 

Sandoz to develop a presentation that can be used to directly administer doses less than 0.3 
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Appendix 3:  Diagram of Nufil (filgrastim) product: the spring mechanism appears to be 

contained below the barrel of the syringe possibly allowing for all markings to be visible

Source:  http://www.biocon.com/docs/prescribing_information/oncology/nufilsafe-

pi.pdf 
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HUMAN FACTORS STUDY RESULTS AND LABEL AND LABELING REVIEW

Division of Medication Error Prevention and Analysis (DMEPA) 
Office of Medication Error Prevention and Risk Management (OMEPRM)

Office of Surveillance and Epidemiology (OSE)

Center for Drug Evaluation and Research (CDER)

*** This document contains proprietary information that cannot be released to the public***

Date of This Review: February 24, 2015

Requesting Office or Division: Division of Hematology Products (DHP)

Application Type and Number: BLA 125553

Product Name and Strength: Zarxio (“EP2006”*)

Injection,

300 mcg/0.5 mL and 480 mcg/0.8 mL

Product Type: Single Ingredient

Rx or OTC: Rx

Applicant/Sponsor Name: Sandoz

Submission Date: December 2, 2014, December 19, 2014 and January 13, 2015

OSE RCM #: 2014-1248

DMEPA Primary Reviewer: Neil Vora, PharmD, MBA

DMEPA Team Leader:

DMEPA Associate Director:

Yelena Maslov, PharmD

Lubna Merchant, PharmD, M.S.

* Zarxio has been developed as a proposed biosimilar to Neupogen® (filgrastim). Since the proper name for Zarxio 
has not yet been determined, “EP2006” is used throughout this review as the nonproprietary name for this 
product.
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1.   REASON FOR REVIEW

The review evaluates the results of the Human Factors Validation Study and proposed syringe 
label, IFU, and PI labeling submitted by Sandoz in support of the partial dosing for Zarxio 
prefilled syringe.   

In addition, we also reviewed the Training Definition Study Report submitted to the FDA on 
December 19, 2014, which was conducted to inform the design of the validation study in terms 
of how much training should be provided to lay-users.  

2.   REGULATORY HISTORY

During the review of the product, Clinical Team questioned Sandoz as to how their prefilled 

syringe presentations can support dosing and administration in pediatric patients, such as 

young children with congenital neutropenia, who may require a daily subcutaneous injection. 

Sandoz submitted several submissions in relation to this review as follows:

 On December 2, Sandoz submitted a Response titled “Review concern on partial dosing” 

providing a Summary of the HF Study in which participants were asked to set a partial 

dose.

 On December 20, 2014 Sandoz Submitted a Training Definition Study: a formative study 

to information Validation HF study in terms of amount of training that would be 

provided to patients and caregivers.

 On January 9, 2015 DMEPA sent an IR to the Applicant asking to provide a full HF study 

report and additional information pertinent to the review.

 On January 22, 2015 Sandoz submitted Validation Bridging Human Factors study, revised 

PI and IFU and revised device label with more prominent markings based on the failures 

that result in the HF study to the Agency.

 On February 4, 2015 DMEPA sent an additional IR to the Applicant re-iterating a 

question from the January 9, 2015 IR regarding the doses that were set by participants 

and asking additional questions regarding the device such as what is the difference 

between US proposed PFS and Europe-marketed PFS and whether the company is 

aware of other products in US or outside of US that are marketed in the same syringe 

with passive needle guard.

 On February 5, 2015 Sandoz sent a reply to the IR providing additional information 

regarding previous question and marketed device. 

3.    MATERIALS REVIEWED
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products that are marketed in PFS with passive needle guard and syringe does not 
accommodate all the possible doses, vials are also marketed. Furthermore, for the PFS that may 
have option of a partial dose, the needle guard does not appear to obscure the viewing window 
and markings on the syringe. 

Thus, the root cause of the dosing errors lies within the design of the prefilled syringe for 
Zarxio. Thus, it appears prudent that the syringe should be re-designed or a different syringe 
used, so that all the doses can be readable. Additionally, Sandoz should consider developing 
vials for Zarxio, similar to what Neupogen has to accommodate a variety of different doses 
needed for pediatric population that range from 1.2 mg/kg to 10 mg/kg. Thus, although the 
Applicant already attempted to mitigate the potential dosing errors based on HF study results 
by modifying the prefilled syringe (PFS) label to increase the prominence of the dose markings 
and revise the IFU to provide clearer illustrations and instructions related to drawing up the 
partial dose, these changes will not resolve all issues with this product. Additionally, the 
Applicant did not re-test those changes in another HF study to validate if these changes were 
effective in mitigating the identified failures. 

3.2   Partial Dose Pediatric Study Submitted on December 2, 2014 and January 13, 2015. 

Overall, Human Factors (HF) study results failed to demonstrate that caregivers and patients

can reliably prepare partial doses using the proposed prefilled syringe. Eight of the 20 

participants were unable to set the correct dose for one dose (n=6) or two doses (n=2) of the 

four different scenarios.  Additionally, the HF study had inadequate number of participants and 

flawed methodology, which are described in detail below in Section 3.2. Sandoz revised the IFU 

to include clear illustrations and revised the device labels to include more prominent dosing 

markings and submitted this information to the FDA via email on January 16, 2015 and 20, 2015 

respectively. However, Sandoz did not re-test these labeling changes in an additional HF study. 

3.3 Participants

Per the HF Factors study report submitted to the Agency via email on January 22, 2015, the 

study’s objective was intended to assess the ability of caregivers, patients, and adolescent 

volunteers to set a partial dose over 0.3 mL. However, based on the objective, it appears that 

the participant population and participant numbers were inadequate because they did not 

include sufficient number of adolescent participants and includes a large number of caregivers 

and patients over 65 even though this study was supposed to aim to demonstrate that pediatric 

population and their caregivers can set a partial dose..

Additionally, Sandoz did not provide any rationale explaining why patients under 16 years of 

age were not included in the study. It is unclear how they determined that only patients 16 

years of age and older are expected to self-administer the product. Furthermore; they only 

enrolled three patients less than 18 years of age. However, studies demonstrate that enrolling 
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as little as 8 participants per arm (i.e., 8 pediatric patient participants), which could cause

approximately 30% and 45% of the problems that patients experience with the proposed device 

go undetected.7 Thus, enrolling only three adolescent participants means that even larger 

percentage of the potential problems could be undetected. 

Furthermore, it appears that population of participants over 65 is overrepresented. HF study 

included 10 of the 20 participants (i.e., 50%) that are 65 years of age and older. However, the 

objective of the study was to ability to assess a partial dose, which would more commonly be 

used in pediatric population. Thus, in our view, although it appears reasonable that majority of 

caregivers would be adult aged, the fact that 50% of them are seniors is unlikely as we would 

expect that it is most likely parents who will administer the product to their children. However, 

only five participants are represented in that population. 

3.4 Human Factors Study Results:

Each participant was asked to set a series of four partial doses: two doses from the 0.5 mL 
syringe and two doses from 0.8 mL syringes. Nine of the 20 participants made errors during the 
study as follows: 

 Two of these participants were unable to set the dose correctly for both 
the 0.3 mL and 0.4 mL dose using the 0.5 mL syringe. One was a caregiver 
and the other was a patient.

 Six participants were unable to set only one of the four doses (three 
participants for 0.3 mL, two for 0.4 mL and one for 0.6 mL). Three were 
caregivers and the other three were patients.

 One participant was unable to complete the training, because he had 
difficulties to clearly see the dose numbers on the syringe.

We note that from the reported results of the Human Factors Study, it appears that a greater 

number errors occurred in preparing partial doses for administration using the 0.5 mL prefilled 

syringe (n=9) as compared to the 0.8 mL prefilled syringe (n=1). Furthermore, for 0.5 mL 

syringe, five (n=5) errors dosing errors occurred with 0.3 mL dose and four (n=4) errors 

occurred with 0.4 mL dose. It appears that the contributing factor for that error is the fact that 

0.3 mL marking is also not visible well because syringe’s spring obscures the view of that 

marking.  In fact, two participants commented that it is hard to see the top of the window for 

0.3 mL and one of these two participants specifically commented that the spring is obscuring 

the view. See Table 2 below for a summary of dosing errors by syringe. 

                                                     
7

Faulkner, Laura. Beyond the five-user assumption: Benefits of increased sample sizes in usability testing. (2003).

Behav. Research Methods, Instruments and Computers. 35 (3): 379-383.
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overdose. Thus, we do not find that the partial doses of the product can be used safely in 

pediatric population. We recommend that the Applicant implement corrective and preventative 

measures such as re-designing of the syringe to modify it or using a different syringe and 

validate these changes while using the appropriate population and number of participants in 

another human factors study.  However, we defer to the Review Division for determination on 

the clinical significance of these findings, and look forward to discussing how best to label the 

product in light of these observed errors in measuring the pediatric doses.   We do 

acknowledge that there may be important context to consider when assessing the potential 

clinical impact of such dosing errors in pediatric population including 

 The wrong dose error may be detected during nadir monitoring which will occur within 

7 to 14 days

 According to the Neupogen’s (Reference Product) Overdosage Section in the PI, clinically 

significant harm has not been reported from high overdoses of the Neupogen. Thus, the 

wrong dose may not have a profound clinical effect in pediatric population.

If Clinical Division decides to approve labeling this product for dosing in pediatric patient 

population, we recommend, at the very least, additional labeling changes to the PI should be 

made to ensure that patients and caregivers receive necessary training prior to use of the 

product and patients/caregivers demonstrate that they are able to set the correct dose at each 

clinic visit.  

3.5 Training Definition Study

The training definition study report submitted on December 19, 2014 appears to be a formative 

study and not a validation study. The training definition study was conducted to inform the 

validation study to understand whether or not healthcare practitioners would provide training 

to patients requiring the need to administer partial doses. As a result, the study results appear 

to be consistent with our post-marketing experience regarding injectable products used by 

patients that in many cases training will be provided, but may not be specific to the use of 

partial dosing. As a result, we did not evaluate this study further as it contains no additional 

information to inform the review of labels, labeling or container closure pertinent to this review

4. CONCLUSION

Based on the results, the HF study indicates that people are not likely to reliably measure doses 

less than 0.3 mL needed to treat the intended pediatric population.  Nine out of the 20 

participants failed to draw the correct dose which would result in patients receiving either an 

underdose or overdose. Thus, we do not find that the partial doses of the product can be used 

safely in pediatric population to administer doses less than 0.3 mL.  We recommend that the 

Applicant implements corrective and preventative measures such as re-designing of the syringe

or using a different syringe and validate these changes while using the appropriate population 

Reference ID: 3706888



19

and number of participants in another human factors study.  However, we defer to the Review 

Division for determination on the clinical significance of these findings, and look forward to 

discussing how best to label the product in light of these observed errors in measuring the 

pediatric doses. We do acknowledge that there may be important context to consider when 

assessing the potential clinical impact of such dosing errors in pediatric population including 

 The wrong dose error may be detected during nadir monitoring which will occur within 

7 to 14 days.  According to the Neupogen’s (Reference Product) Overdosage Section in 

the PI, clinically significant harm has not been reported from high overdoses of the 

Neupogen. Thus, the wrong dose may not have a profound clinical effect in pediatric 

population See Section 5 for DMEPA’s Recommendations regarding labels and labeling.

5    RECOMMENDATIONS

5.1 RECOMMENDATIONS FOR THE DIVISION

In addition to proposed revisions in OSE Review #2014-984, we offer the following

recommendations to the Division for the safe use of the product. 

1. We recommend an addition of the Limitations of Use to the Section 1, Indication and 

Usage stating that the Zarxio prefilled syringe is not for use in patients under 36 kg as 

syringe markings under 0.3 mL (180 mcg) are not visible due the design of needle spring.

As a result, dosing errors may occur.

2.   Section 2, Dosage and Administration do not provide any information to healthcare 

providers how to administer the product intravenously. Thus, we recommend addition 

of the Section under heading “Administration” where Sandoz can provide information to 

healthcare providers regarding intravenous and subcutaneous administration of the 

product. This is also consistent with 21 CFR 201.57 (c)(3)(J)(iv).  

3.    Based on the results of the human factors study, we recommend that Sections 2 

(Dosage and Administration) and Section 17 (Patient Counseling Information) include

instructions for healthcare providers to train patients on how to properly prepare and 

administer partial Zarxio dose. We also recommend that as part of training, patient or 

caregivers demonstrates to the healthcare provider that they are able to correctly set 

the dose of the product on each clinic visit.  
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5.2    RECOMMENDATIONS FOR SANDOZ

We recommend the following be implemented prior to approval of the partial dosing for 

pediatric patient population: 

A.   Instructions for Use (IFU):

Consider revising the illustrations in the IFU to be in color to improve readability.  Based 

on your Human Factors Study, three participants specifically mentioned the difficulty 

they had identifying the correct alignment feature.  Furthermore, in your own 

conclusions and recommendations, you stated that “some possible improvements to 

the IFU labeling could be made to potentially improve dose setting performance.”

Providing the illustrations in the IFU in color instead of black and white, the end-users 

may be able to identify the alignment feature and therefore reduce the potential for this 

error. 
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BD UltraSafe PassiveTM

Needle Guard, containing 300 
mcg (0.5 mL)

of filgrastim (600 mcg/mL). 
Dispensing packs of 1

Single-dose‚ preservative-
free, prefilled syringes with a
BD UltraSafe PassiveTM

Needle Guard, containing 480 
mcg (0.8 mL) of filgrastim
(600 mcg/mL). Dispensing
packs of

Latex-sensitive individuals:

The removable needle shield 

of ZARXIO prefilled syringe 

contains a derivative of

natural rubber latex. 

Although no natural rubber

latex is detected in the

removable needle shield of

ZARXIO prefilled syringe, the 

safe use of ZARXIO in latex-

sensitive individuals has not

been studied.

vials containing 300 mcg of 
filgrastim (300 mcg/mL), and 
480 mcg of filgrastim (480 
mcg/1.6 mL)

Storage Zarxio should be stored in the 
refrigerator at 2° to 8°C (36° to 
46°F). Avoid shaking. Prior to 
injection‚ Zarxio may be 
allowed to reach room 
temperature for a maximum 
of 24 hours. Any prefilled 
syringe left above 25°C (77°F)  
for > 24 hours should be 
discarded. Parenteral drug 
products should be inspected 
visually for particulate matter 
and discoloration prior to 
administration‚ whenever 
solution and container permit; 
if particulates or discoloration 

Neupogen should be stored in
the refrigerator at 2° to 8°C
(36° to 46°F).  Avoid shaking.  
Prior to injection‚ Neupogen
may be allowed to reach room
temperature for a maximum
of 24 hours. Any vial or
prefilled syringe left at room
temperature for greater than
24 hours should be discarded.
Parenteral drug products
should be inspected visually
for particulate matter and
discoloration prior to
administration‚ whenever
solution and container permit;
if particulates or discoloration
are observed‚ the container
should not be used.
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The outcome did not result in patient harm. This error appears to be related to lack of injection 
technique training and is not relevant to the labels and labeling.

Since Neupogen can be administered intravenously or subcutaneously from the case reports, 
we were not able to conclude whether or not these errors were caused by any confusion with 
the labeling of the product or by any other contributing factors.  

Incorrect Storage (n=6)

Two cases reported incorrect storage medication error where patients accidently placed 
Neupogen in the freezer instead of the refrigerator and four cases where the patient forgot to 
place the medication in the refrigerator.  The outcome of the events did not result in patient 
harm.

The current proposed container labeling for Zarxio prominently states the product should be 
refrigerated.  However, the carton labeling can be improved to increase the prominence of this 
information.

We excluded 71 cases because they described accidental overdoses (n=5), adverse events
unrelated to medication errors (n=47), expired drug (n=5), intentional overdose (n=1), duplicate 
cases (n=2) without any data, product quality issues (n=7) and intentional dose omission (n=4).

B.3 List of FAERS Case Numbers

Below is a list of the FAERS case number and manufacturer control numbers for the cases 
relevant for this review.

Case Number Manufacturer Control Number

7184560 US-AMGEN-QUU374012

7844645 US-AMGEN-USASP2011011663

9256250 US-AMGEN-USASP2012082836

9450744 US-AMGEN-USASP2013016515

9450795 US-AMGEN-USASP2013047747

9450799 US-AMGEN-USASP2012056894

10369537 US-AMGEN-USASP2013067960

10369623 US-AMGEN-USASP2014037219

8727329 US-AMGEN-USASP2012012213

8727340 US-AMGEN-USASP2012015799

8727390 US-AMGEN-USASP2011055543

9450738 US-AMGEN-USASP2012059169

9450788 US-AMGEN-USASP2013037696

10353211 US-AMGEN-USASP2014056931
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8874087 US-AMGEN-USASP2012068523

9450739 US-AMGEN-USASP2012083054

9450769 US-AMGEN-USASP2013031676

9450796 US-AMGEN-USASP2012067265

9628285 US-AMGEN-USASP2013071715

B.4 Description of FAERS 

The FDA Adverse Event Reporting System (FAERS) is a database that contains information on 
adverse event and medication error reports submitted to FDA.  The database is designed to 
support the FDA's postmarket safety surveillance program for drug and therapeutic biologic 
products. The informatic structure of the FAERS database adheres to the international safety 
reporting guidance issued by the International Conference on Harmonisation.  FDA’s Office of 
Surveillance and Epidemiology codes adverse events and medication errors to terms in the 
Medical Dictionary for Regulatory Activities (MedDRA) terminology. Product names are coded 
using the FAERS Product Dictionary. More information about FAERS can be found at: 
http://www.fda.gov/Drugs/GuidanceComplianceRegulatoryInformation/Surveillance/AdverseD
rugEffects/default.htm.

APPENDIX C. PREVIOUS DMEPA REVIEWS
C.1 Methods

We searched the L:Drive on January 13, 2015 using the terms, Zarxio to identify reviews 
previously performed by DMEPA.  

C.2 Results
Our search identified three previous reviews91011, and we confirmed that our previous 
recommendations were implemented or considered.

                                                     
9 Wright, K. Proprietary Name Review for Zarxio (IND 109197). Silver Spring (MD): Food and Drug Administration, 
Center for Drug Evaluation and Research, Office of Surveillance and Epidemiology, Division of Medication Error 
Prevention and Analysis (US); 2013 JUL 29.  27 p. OSE RCM No.: 2013-420.

10 Vora, N. Proprietary Name Review for Zarxio (BLA 125553). Silver Spring (MD): Food and Drug Administration, 
Center for Drug Evaluation and Research, Office of Surveillance and Epidemiology, Division of Medication Error 
Prevention and Analysis (US); 2014 JUL 23.  21 p. OSE RCM No.: 2014-17391.

11 Vora, N. Labels and Labeling Review for Zarxio (BLA 125553). Silver Spring (MD): Food and Drug Administration, 
Center for Drug Evaluation and Research, Office of Surveillance and Epidemiology, Division of Medication Error 
Prevention and Analysis (US); 2014 DEC 03.  23 p. OSE RCM No.: 2014-984.
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D.2 Results
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I. SUMMARY BASIS OF RECOMMENDATION:  

 

a. Recommendation: Approval. 
 

There are no clinically meaningful differences between EP2006 and the US- licensed 
Neupogen® with respect to anti-drug antibody responses resulting from administration of 
these products. 

  
b. Justification: The Sponsor validated anti-drug antibody binding assay using a Radio 

Immuno Precipitation (RIP) method and determined a screening assay cut-point and a 
confirmatory cut-point using serum samples from healthy subjects (study EP06-109) as 
well as from breast cancer patients (EP06-302).  Using these validated assays, the 
Sponsor evaluated the immunogenicity in study subjects who received EP2006 and US-
licensed Neupogen®. The design of these studies was appropriate to assess 
immunogenicity. Additionally, the Sponsor submitted immunogenicity results from five 
clinical studies that used EP2006 and EU-approved Neupogen®. None of the samples 
were identified as positive for the presence of anti-drug antibodies to EP2006 or 
Neupogen® indicating that there is no clinically significant difference between US-
licensed Neupogen and EP2006 with respect to anti-drug-antibody responses. 
 
  

II. COMMENTS TO SPONSOR: 
 

None 
 
 
III. REVIEW SUMMARY: 
 
Under BLA 125553, Sandoz is seeking licensure for EP2006 as a biosimilar to US-licensed 
Neupogen for the same indications for which Neupogen® is currently approved.  In support of 
their 351(k) BLA 125553, Sandoz provided data from a comparative study of EP2006 and US-
licensed Neupogen® (reference product). Study EP06-302 is the most informative study 
comparing the immunogenicity of EP2006 and US-licensed Neupogen product because it is the 
only multi-dose parallel arm study in which patients were treated either with EP2006 or a 
comparator product. A multi-dose parallel arm study design is important for establishing 
similarity because it allows for the clearest comparison of the immunogenicity of EP2006 to a 
comparator G-CSF product. This is because, in general, the development of antibodies is 
enhanced by repeat exposure to an immunogen, and the parallel arm design allows for an 
immune response to be attributed to a particular product. None of the patients with cancer who 
participated in that study developed anti-drug antibodies (ADA), which supports a conclusion of 
no clinically meaningful differences between the reference and biosimilar product with respect to 
immunogenicity. 
 



Biosimilar: BLA125553                                               5                                                    Immunogenicity Review 

 

In addition, the Sponsor conducted five other studies using EP2006 and either US-licensed or 
EU-approved Neupogen®. In total, two phase III studies in patients with breast cancer and five 
phase I studies in healthy subjects were conducted to support the claim of biosimilarity with the 
reference product, Neupogen® (Ref: Table 4-1).  The studies in healthy subjects were important 
to support the licensure of EP2006 for indications in patients who are not myelosuppressed.  
 
Like, Neupogen®, EP2006 is an E. coli-derived recombinant human granulocyte colony 
stimulating factor (rHuG-CSF). It is a 175 amino acid protein, containing an extra N-terminal 
methionine, which is needed for its expression in E. coli. G-CSF mediates its biological function 
through the G-CSF receptor, which forms homo-oligomeric complexes upon ligand binding.  
 
The Sponsor used an anti-drug antibody binding assay to demonstrate immunogenicity 
comparability of the study subjects exposed to EP2006 and Neupogen®. The assay validation 
was reviewed and deemed acceptable.  
 
The Sponsor’s ADA screening assay found 2 of 1583 samples (0.001%) from study EP06-302 in 
patients with cancer were ADA-positive whereas 3 of 81samples (3.7%) from study EP06-109 in 
healthy volunteers screened ADA-positive. FDA recommends a 5% false positive detection 
incidence for ADA screening assays as a method to minimize false negative results. The 
discrepancy in these results indicated that the screening assay did not perform consistently. The 
statistical analysis of the primary data generated from studies EP06-109 and EP06-301 and 
EP06-302 were further evaluated by Dr. Meiyu Shen, Lead Mathematical Statistician, Division 
of Biometrics VI, CDER, FDA.  Although the reported antibody positive levels in either study 
did not indicate a cause for clinical concern, we found that the inconsistent performance of the 
assay in clinical sample analysis may not support a demonstration of no clinically meaningful 
differences between Neupogen® and EP-2006. This concern was communicated to the Sponsor 
in a letter dated 9th Oct, 2014.  
 
In response, the Sponsor noted that the mean assay signal of % Bound /Total counts (B/T) of the 
negative matrix control (non-specific binding, NSB) in study EP06-302 was about 2-times lower 
than the signal obtained in study EP06-109.   In addition pre-dose samples obtained from patients 
in study EP06-302 had lower background signal than serum samples from patients with cancer 
used during the validation runs.  Therefore, the Sponsor concluded that the lower number of 
screening positive samples is considered to be a result of the chemotherapy treatment.    
 
This hypothesis was not accepted by FDA because in study EP06-301 a single arm open label 
study with EU-Neupogen in patients with breast cancer the Sponsor reported a 2.1% ADA-
positive rate in the screening assay, a finding which is inconsistent with the claim that 
chemotherapy treatment caused reduced a signal.  The Agency believes that the pooled negative 
control used during the validation of the assay was inappropriate for Study EP06-302 since the 
baseline results from pre-dose and pre-chemotherapy samples obtained during Study EP06-302 
were well below the results from the pooled negative control. Therefore, the Agency advised the 
sponsor in a T-con on 3rd December, 2014 to re-establish the cut-point using the pre-dose and 
pre-chemotherapy samples obtained from Study EP06-302 and reanalyze the samples.  
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The Sponsor determined a new cut-point using pre-dose and pre-chemotherapy samples obtained 
during Study EP06-302 and reanalyzed 1583 samples collected from study EP06-302.  The result 
of new cut-point analysis is provided as appendix 1. Reanalysis of Study EP06-302 samples with 
the newly determined cut-points indicated that about 13% of these samples screened ADA 
positive (Immunogenicity reanalysis report EP2006-1.2-790-1-0 dated 22nd December, 2014). 
These putatively positive samples were further evaluated in the confirmatory assay, and no 
samples were confirmed to be positive. 
 
In summary, application of the screening cut-point and re-evaluation of all 13% of samples that 
screened positive in the RIP confirmatory assay revealed that no ADA developed in the EP2006 
or the US-approved Neupogen treatment groups of clinical study EP06-302. In addition, results 
from five studies in healthy subjects revealed that during the studies no subjects developed ADA 
to recombinant human G-CSF.  One subject had antibodies that recognized recombinant human 
G-CSF at baseline, but antibody titers did not increase in that patient following treatment with 
EP2006.  Therefore, there are no clinically significant differences between EP-2006 and the US- 
approved Neupogen with respect to antibody responses resulting from administration of these 
products either in myelo-suppressed or subjects with competent immune systems. 
 
 
1) Analysis of the clinical study samples: 
 
 
Immunogenicity assessment results from a total of seven studies, two comparing EP2006 and 
US-licensed Neupogen, denoted in the table below in red, and five using EP2006 and EU-
approved Neupogen are provided in the table below. 
 

 
a) Study EP06-302 (n=218; patients with breast cancer): 

 
Study title: A randomized, double-blind, parallel-group, multi-center Phase III study comparing 
the efficacy and safety of EP2006 and Neupogen® in breast cancer patients treated with 
myelosuppressive chemotherapy. 
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i) Test product(s); Dosage regimen; Route of administration Duration of 
therapy:  

 
(i) EP2006 (vial: 480 mcg/1.6 mL): 5 mcg/kg bw/day, s.c. injections, for up to 14 days. 
(ii) U.S.-licensed Neupogen (vial: 480 mcg/1.6 mL): 5 mcg/kg bw/day for up to 14 days. 
Treatment sequences in this study are provided in Table 4-1. 
 

 
ii) Treatment: Patients received six cycles of docetaxel 75 mg/m2, doxorubicin 50 
mg/m2, and cyclophosphamide 500 mg/m2 on Day 1 of each cycle. EP2006 or 
Neupogen were administered s.c. at a daily dose of 5 mcg/kg starting on Day 2 of 
each chemotherapy cycle and continued until the ANC recovered to 10×109/L after 
the nadir or up to a maximum of 14 days (whichever occurred first). The total study 
duration for the individual patient was up to 24 weeks, including up to 3 weeks 
screening, approximately 18 weeks of active treatment, and a follow-up visit about 6 
weeks after the start of the last cycle. 

 

 
 

iii) Immunogenicity sample collection: ADA formation was analyzed on samples 
collected at pre-dose of the study in Cycle 1, on Day 1 of each subsequent cycle with 
each cycle lasting for about 2 weeks, at the end of treatment or early termination, and 
at the follow-up visit four weeks after the last study drug administration. In total, 8 
time points were collected per patient. 

 
Reviewer’s Comment: This study is important because it included arms for only EP2006 or 
Neupogen treatment that enable direct comparison of the immunogenicity of these products. The 
Sponsor analyzed a total of 1583 samples but no antibodies against rhG-CSF were confirmed 
positive for ADA throughout the study (§ Module 5.3.5.1 EP06-302, Section 12.5.4). However, 
the screening assay results for samples from studies EP06-109 and EP06-302 indicated that the 
assay may not have performed consistently. From Study EP06-109, 3.7% of samples screened 
positive for the presence of ADAs, while only 0.001% samples were detected as ADA+ from 
Study EP06-302. FDA recommends a 5% false positive detection rate for the screening assay in 
order to minimize false negatives. This concern was communicated to the Sponsor.   
 

b) Phase 1 study EP06-109 (n=28; healthy volunteers): 
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Study title: A randomized, double-blind, two-way crossover study to determine the 
pharmacodynamics, pharmacokinetics and safety of EP2006 and Neupogen® (US-
licensed) following a single subcutaneous injection in healthy subjects.  
 

i) Test product(s); Dosage regimen; Route of administration Duration of 
therapy:  

(i): EP2006 (PFS, 300 mcg/0.5 mL): 10 mcg/kg b.w., s.c. injection, single dose.  
(ii): U.S.-licensed Neupogen (PFS, 300 mcg/0.5 mL): 10 mcg/kg b.w, s.c. injection, 
single dose two periods of 7 days each. The two treatment phases were separated by a 
washout period of 28 days. The study duration was to be up to 85 days. 

 
Twenty-eight subjects were randomized (1:1) in the study: EP2006 N=14, Neupogen 
N=14 in Period 1; EP2006 N=13, Neupogen N=13 in Period 2. 
 
 

 
 

ii) Immunogenicity sample collection:  
 
Antibody formation against rhG-CSF was investigated at four times: 0.5 hour pre-dose, and in 
Period 1 at day 7, Period 2 at day 7, and after study drug dosing at the follow-up visit on day 28. 
A total of 81 samples were analyzed. No antibodies against rhG-CSF were detected throughout 
the study (§ Module 5.3.4.1 EP06-109, Appendix 16.2.8.1.6). 

 

c) Regarding the anti-drug antibody binding assay we had the following concerns 
that were communicated to the Sponsor: 

 
 FDA Comments: 
You submitted results of the immunogenicity screening assay and reported that two of 1583 
samples (0.001%) from cancer patients in study EP06-302 screened positive for anti-
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recombinant human G-CSF antibodies. FDA recommends a 5% false positive detection 
incidence for anti-drug antibodies (ADA) screening assays to minimize false negative results. We 
also note that of 81 samples from study EP06-109 in healthy volunteers 3 samples (3.7%) 
screened positive. This result is inconsistent with the results obtained in study EP06-302. 
Overall, we conclude that your screening assay does not perform consistently and that it is not 
adequate to assess the immunogenicity of EP2006 or the reference product. Therefore, the data 
may not support a demonstration of no clinically meaningful differences between US- licensed 
Neupogen® and EP-2006.  
 
To address this deficiency you should provide immunogenicity data for EP2006 and the 
reference product using a screening assay cutpoint that has a 5% false positive rate and provide 
evidence that the screening assay is validated. We note that it may be possible to recalculate the 
cut-point and re-evaluate results from clinical trial ADA samples using existing data to begin to 
address this issue.  If recalculation of the cut-point is sufficient to achieve a 5% false positive 
rate with a validated assay then additional would be necessary to confirm specificity.  Any 
samples that confirm positive should be tested using the neutralizing antibody assay.  
 
Sponsor’s Response:  
The Sponsor used a normalization factor of 2.059 that was determined from 32 cancer patients’ 
sera during validation study. This factor is multiplied to the NSB value obtained from the clinical 
sample study runs. The Sponsor noted that the mean assay signal (% B/T) of the negative/matrix 
control (NSB) in study EP06-302 was about 2-times lower as compared to study EP06-109 and 
pre-dose samples had lower signal than the cancer patients serum samples used during the 
validation runs.  The lower number of screening positive samples is considered to be a result of 
the chemotherapy treatment.   
 
Reviewer’s Comment:  
The Agency does not agree, since in one study EP06-301 (with EU-approved Neupogen) in 
breast cancer patients there was a 2.1% ADA-positive rate in the screening assay, a result that is 
inconsistent with the claim that chemotherapy treatment caused reduced signal.  The Agency 
believes that the pooled negative control used during the validation of the assay was 
inappropriate for Study EP06-302 since the baseline results from pre-dose and pre-
chemotherapy samples obtained during Study EP06-302 were well below the results from the 
pooled negative control.  
 
Therefore, the Agency arranged a t-con and advised the Sponsor to re-determine the cut-point by 
using the pre-dose and pre-chemotherapy samples obtained from Study EP06-302 and reanalyze 
the samples.  
 
The Sponsor determined a new cut-point using pre-dose and pre-chemotherapy samples obtained 
during Study EP06-302 and reanalyzed 1583 samples collected from pivotal study EP06-302. 
This study was important because it included parallel arms with US- licensed -Neupogen and 
EP2006, thus enabling direct comparison of immunogenicity data. Reanalysis of these samples 
with newly determined cut-points indicated that about 13% of these samples were screened anti-
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drug antibody positive. These putatively positive samples however, were found to be negative in 
the confirmatory assay.  
 

2) Summary of clinical immunogenicity results: 
 
The Sponsor found that 2 of 1583 samples (0.001%) from study EP06-302 in cancer patients 
were ADA-positive whereas, 3 of 81samples (3.7%) from study EP06-109 in healthy volunteers 
screened ADA-positive, a  discrepancy  indicating that the screening assay does not perform 
consistently. FDA recommends a 5% false positive detection incidence for anti-drug antibodies 
(ADA) screening assays to minimize false negative results. Therefore, the data may not support a 
demonstration of no clinically meaningful differences between US- licensed Neupogen® and 
EP-2006.  
 
The Agency suggested re-determining the cut-point by using the pre-dose and pre-chemotherapy 
samples obtained from Study EP06-302, followed by reanalysis of the samples. The Sponsor 
determined a new cut-point using pre-dose and pre-chemotherapy samples obtained during Study 
EP06-302 and reanalyzed 1583 samples collected from pivotal study EP06-302. Reanalysis of 
these samples with newly determined cut-points indicated that about 13% of these samples from 
study EP06-302 screened anti-drug antibody positive. These putatively positive samples 
however, were found to be negative in the confirmatory assay.  
 
 

3) Validation of anti-rHuG-CSF antibody screening assay 
 
The screening and the confirmatory RIP assay (Radio Immuno Precipitation Assay) for the 
detection of anti-rhG-CSF antibodies in human serum was developed and validated at HEXAL 
AG (Germany) by performing the following tests: cut-point determination, precision (intra-assay, 
inter-assay), accuracy, selectivity (matrix effect), specificity dilution test, effect of rhG-CSF 
present in the samples and stability.  The binding assay validation is reviewed below. 
 

3.1 Test Facility: 
 
  Sandoz Biopharmaceuticals 

HEXAL Biotech Germany 
 
3.2 Materials and Controls:  

 
Matrix: Human serum pool (sample matrix), mixed from 10 different donors, was provided by 

. 
 
Individual human sera: Serum samples from 50 healthy donors-Blood Donation Service of the 
Bavarian Red Cross. Additionally, 32 individual serum samples from female breast cancer 
patients were provided by .  
 
Positive Control: Goat anti-rhG-CSF polyclonal antibody (   

(b) (4)

(b) (4)

(b) (4)



Biosimilar: BLA125553                                               11                                                    Immunogenicity Review 

 

 
Negative controls: Blank human serum pool and a blank in assay buffer. 
 
Validation samples: These samples were prepared in human serum at specified concentration of 
anti-rHu-G-CSF antibodies. 
 

 
 
Quality Control Samples: These samples were prepared in human serum at the following 
specified concentration of anti-rHu-G-CSF antibodies. 
 

 
 
Calibration Curve sample: 
 
Range of the calibration curve samples: 3.9ng/ml to 1000 ng/ml of anti-rHu-G-CSF antibodies. 
 

 

 
 

Reviewer’s Comment: The Sponsor provided results for the calibration curve. Visual inspection 
of these curves indicates acceptable responses. These data are not reproduced here.   

 
3.3 Test Substances: 

 
Cold r-metHuG-CSF solution - 20μg/mL in assay buffer and 
[125I]-r-metHuG-CSF tracer  
 

3.4 Assay Buffer (pH 7.4): 
 
Assay buffer (1x TBS / IGEPAL CA-630 / BSA / Tween® 20) was used as Blank sample. 

(b) (4)
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3.5 Principle of the Assay (Radio-Immuno-Precipitation Assay:RIP): 
 

The negative NSB, and positive quality control (QC) samples were incubated with [125I]-labeled 
r-metHuGCSF tracer. After the incubation period, the immune-complex formed was precipitated 
with Protein G Sepharose. Unbound tracer was washed and the complex was precipitated. The 
amount of radioactivity was measured. A confirmatory assay was performed by addition of 
excess amounts of r-metHuG-CSF. 
 
The %B/T without NSB subtraction was calculated by the following equation: %B/T (without 
NSB subtraction) = cpm sample / cpm TC × 100 (TC: total count). 
 

3.6 Cut-point, CCP and Assay sensitivity: 
 

 
 
Reviewer’s Comment: The Sponsor determined a screening assay cut-point using serum samples 
from 50 healthy individual. The Sponsor planned to use a floating cut-point. So, they determined 
a normalization factor of 1.759 to use during clinical sample analysis. The sensitivity of the 
assay was determined to 14.1ng/mL and 9.5ng/mL using samples from healthy and breast cancer 
patients respectively, which are values well within industry experience for biologic products, as 
well as recommendations form guidance [ICHQ2, Draft Guidance for industry on assay 
development for immunogenicity testing of therapeutic proteins (Docket No. FDA-2009-D-
0539)]). The determination of cut-point and sensitivity is reviewed in details below. 
 
 

3.7 Validation Exercises: 
 

3.7.1 Matrix effect/ Selectivity 
 
Three individual serum samples were spiked with two different concentrations of the positive 
control antibody at low and high levels and tested in order to evaluate matrix effects.  
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Reviewer’s Comment: The acceptance criteria were fulfilled for all validation samples. The 
assay data were back-calculated to demonstrate the assay performances, yielding values that are 
close to those expected, and therefore acceptable. No matrix-related interferences could be 
observed. 
 
 

3.7.2 Intra-assay precision and accuracy  
 
Five sets of validation samples analyzed in duplicate in one validation batch to determine intra-
assay precision and accuracy. The acceptance criteria defined for intra-assay precision and 
accuracy met for all validation samples (Table 5-7).  
 
Acceptance criteria: The intra assay precision (% CV) should be ≤ 15 %. 
 

 
 
Reviewer’s Comment: The assay data were back-calculated to obtain accuracy values that 
demonstrate the assay performances, with results that are acceptable because they are close to 
expected values. The co-efficient of variability (CV%) for all assays was within 3%. The 
acceptance criteria were fulfilled for all validation samples. 
 
 

3.7.3 Inter-assay precision and accuracy  
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The validation samples were analyzed in duplicates in five independent batches on five different 
days. The acceptance criteria defined for intra-assay precision and accuracy were met for all 
validation samples (Table 2-12). Thus, the analyte can be measured with acceptable precision 
and accuracy. 

 
Acceptance criteria: The inter-assay precision (% CV) should be ≤ 15 %. 

 
 

 
 
Reviewer’s Comment: The inter-assay precision data were back-calculated to get accuracies to 
indicate the assay performances, with results that are acceptable because they are close to 
expected values. The co-efficient of variability (CV%) for all assays was within 8%. The 
acceptance criteria were fulfilled for all validation samples. 
 
 

3.7.4  Accuracy 
 
The accuracy calculation is discussed in sections 5.5 and 5.6). The recovery rate was evaluated 
as per equation = (measured concentration / expected concentration * 100). 
 
Acceptance criteria: Accuracy: 85 % - 115 %, at LOQ 80-120 % 
 
Reviewer’s Comment: As shown above in Tables5.5 the results are within the acceptance 
criteria, which are acceptable because they are relatively narrow for a qualitative assay, (intra 
assay accuracy) and 5.6 (inter assay accuracy). These data indicate that the assay is likely to 
detect low positive ADA because there is good recovery of signal. 
 

3.7.5 Linearity 
 

The Sponsor tested the linearity by series of dilution of anti-rhG-CSF antibody starting from 
1000ng/ml to 3.9ng/mL in human serum pool. The assay results are shown below. 
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Acceptance criteria:  
Inter assay CV: CV ≤ 15 %, at LOQ ≤ 20 % 
Coefficient of correlation (r): > 0.990 
 
Reviewer’s Comment: The anti-rhG-CSF antibody in human serum pool showed a high degree 
of  linearity. The CV% values were between 0 and 2 % and the coefficient of correlation r was 
0.995. The assay was linear between 3.9ng/ml and 1000 ng/ml. These data indicate that the 
assay performs well across a range of ADA concentrations.  The acceptance criteria were 
fulfilled, and thus this aspect of the assay validation is acceptable. 
 
 

3.7.6 Lower limit of quantitation (LLOQ) 
 
The Sponsor used the lowest concentration of the analyte used in the dilutional linearity test to 
assess if the assay can reproduce the data with precision and accuracy. The results are shown 
below: 
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To show intra-assay accuracy and precision five independently prepared sets of LLOQ-VS were 
measured in duplicates together with a calibration curve in one run. 
 
To show inter-assay accuracy and precision five sets of LLOQ-VS were measured in duplicates 
together with a calibration curve in five different runs on five different days. 
 
Acceptance criteria: 
Inter / intra assay precision: CV ≤ 20 % 
Inter /intra assay accuracy: 80 % - 120 % 
 

 
 
Reviewer’s Comment: The Sponsor used the lowest concentration (3.9ng/mL) of the analyte 
used in the dilutional linearity test to assess if the assay can reproduce the data with precision 
and accuracy and they refer to it as the Lower Limit of Quantitation (LLOQ). The determination 
of sensitivity of an assay is not a regulatory requirement but it is an expectation because it 
provides a general sense of relevance of the assay. The sensitivity results were consistently 
reproducible with about 99% accuracy and the limits of quantification (LLOQ) were established 
within the range of the standard curve. The acceptance criteria for precision and accuracy were 
fulfilled. Thus, 3.9ng/ml is the LLOQ of the assay. 
 

3.7.7 Upper limit of quantitation (ULOQ) 
 
The Sponsor stated that to show intra assay accuracy and precision five independently prepared 
sets of ULOQ-VS (validation samples) were measured in duplicates together with a calibration 
curve in one run and for inter assay accuracy and precision five sets of ULOQ-VS were 
measured in duplicates together with a calibration curve in five different runs on five different 
days. 
 
Acceptance criteria 
Inter / intra assay precision: CV ≤ 20 % 
Inter / intra assay accuracy: 80 % - 120 % 
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Reviewer’s Comment: The acceptance criteria for precision and accuracy were fulfilled. Thus, 
1000ng/ml is the ULOQ of the assay. 
 

3.7.8 Robustness 
 
The Sponsor stated that the robustness of the method is shown by the test results obtained by the 
performance of different analysts. The results provided in Tables 5.6, 5.11 and 5.12 included 
runs that performed by different analysts. 
 
Reviewer’s Comment:  The results shown in Tables 5.6, 5.11, and 5.12 include runs performed 
by different operators, and these data nonetheless met the acceptance criteria.  Therefore, 
execution of the assay by different operators did not have important effects on the results, 
demonstrating ruggedness. 
 

3.8 Screening Cut-point:  
 
3.8.1 Serum from Healthy individual: 

 
The test method was established and validated at HEXAL AG. Fifty healthy individual serum 
samples (undiluted) were used, 2 analysts, 150 samples per analyst. The Sponsor planned to use 
a floating cut-point to assess the clinical samples. Therefore, a normalization factor of 1.759 was 
determined from this assay according to Shankar et al., 2008 using the parametric approach.  
 
Cut-point: Mean + 1.645 × SD.  
 
The Sponsor also determined a floating cut-point using an automated test method for analysis of  
50 individual human serum samples. The data generated from the automated method is not 
reviewed in details because the Sponsor preferred to use the normalization factor 1.759 that has 
been determined manually. To determine the unique floating cut-point for each experiment, the 
mean % B/T value of NSB will be multiplied by the normalization factor. The results are shown 
below. 
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Reviewer’s Comment: The Sponsor provided % B/T data from 31 NSB samples (Table 5-4, not 
reproduced here) to 0.33 % B/T.  The mean % B/T from a total of 300 runs) of serum samples 
from 50 healthy individuals is 0.37 (Table 5-19, which is similar (~10% difference) indicating a 
consistency in assay results. About 42% (n=126/300) of assay results were above the mean value 
of 0.37, compared to about 51% (n=16/31) assay results of NSB samples that were above the 
mean % B/T of 0.33. The cut-point was determined using the parametric approach: Mean + 
(1.645 × SD). The screening cut-point of this assay was determined to be 0.53 % B/T (without 
NSB subtraction). Of 300 assay run results, 15 (5%) were above the 0.53% B/T cut-point, which 
is expected and recommended by FDA to include all low positives in screening assay. Therefore 
the cut-point determination is appropriately validated. 
 
The Sponsor planned to use a floating cut-point and determined a normalization factor of 1.759 
and 2.057 using normal human sera and cancer patients’ sera respectively. This approach is 
used in many cases where the mean of the negative controls is expected to be variable but the 
variance around the mean consistent, and is acceptable industry practice.  
 
The Sponsor also determined a cut-point from 32 patient sera (see data below). A fixed screening 
cut-point was derived as the 95th percentile of the untransformed data, resulting in a fixed % 
B/T value of 1.59%. The cut-point is different than the cut-point determined from healthy 
individual sera. This difference may be due to the difference in the chemistry of patient’s serum. 
 
Note: If log transformed data (normal and cut-point analysis is done in log scale) are used a 
multiplicative normalization factor should be used, instead an additive normalization factor.  
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Reviewer’s Comment: The mean %B/T from a total 192 runs (Table 5-19) of serum samples 
from 32 cancer pateint’s serum samples is 1.09. The cut-point determined from drug naïve 
patient’s sera is 1.59 %B/T.  Seven of 192 samples (3.7%) had %B/T  higher than the cut-point. 
This value is close to the 5% screening positive expected from the cut-point equation. The cut-
point determination using cancer patient serum is acceptable.   
 
The Sponsor stated that the fixed cut-point of 1.53 % B/T is not applicable during the routine 
phase study (Study: BA12015, pertaining the anti-rhG-CSF antibody analysis of samples 
collected from clinical study EP-302) because the NSB %B/T values as well as the pre-dose 
study samples were considerably lower compared to those determined during the validation. 
Therefore, a multiplicative factor of 2.057 was used. However, using this multiplicative factor in 
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The cut-point with respect to the % inhibition of spiked to unspiked samples is 27 % for patient 
samples. 
 
CCP Healthy subjects: 
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Acceptance criteria: The lowest concentration of drug that prevents the detection of the assay 
signal above the screening cut-point defined the ‘drug tolerance limit’ of the assay at the 
respective anti-rhG-CSF antibody concentration.  
 

 

 
 
Reviewers Comment: The assay results indicated that the drug tolerance limit 40 μg/mL for an 
anti-rhG-CSF antibody concentration of 800ng/mL and 0.75μg/mL if the anti-rhG-CSF antibody 
was used in a concentration of 10ng/mL demonstrating that drug interference may not be an 
issue for the assay. Because of the receptor-mediated elimination, kidney clearance, and 
enzymatic degradation mechanism, the half-life of G-CSF is about 2 hours; therefore, the 
effective concentration of G-CSF in the circulation may be low (>20pg) given that the 
recommended dosing is once per day. Therefore, it is unlikely serum G-CSF drugs will affect the 
assay procedure.    
 
 

3.12 Specificity / competitive assay with Neupogen® 
 
Samples used: 1. VS1 and VS2 (positive controls) 
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2. Positive control prepared by spiking of rhG-CSF affinity purified rhesus 
monkey anti-rhG-CSF antibody into human serum pool. 
 

VS1 and VS4 were tested in the presence of the following drugs: 
 
Ad 1a. spiked concentration of the soluble drug is high. 

1. EP2006 drug substance: 80, 40, 20, 10, 5, 1, 0.1, 0 μg/ml final concentration 
2. Neupogen®: 80, 40, 20, 10, 5, 1, 0.1, 0 μg/ml final concentration 

 
Ad 1b: spiked concentration of the soluble drug is low. 

1. EP2006 drug substance: 10, 5, 1, 0.1, 0.01, 0.005, 0.001, 0.0005, 0μg/ml. 
2. Neupogen®: 10, 5, 1, 0.1, 0.01, 0.005, 0.001, 0.0005, 0μg/ml final concentration 

 
The % B/T values were plotted against the drug concentration. The results are shown below. 
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Reviewer’s Comment: The Sponsor used a comparison of depletion with EP2006 and Neupogen  
(depletion curves for VS1 in Fig 5-3) to show specificity in the sense that  the assay can detect 
antibodies reactive with either the reference product (US- licensed Neupogen® ) or the study 
drug (EP2006) .  The percent reduction for all assay runs with EP2006 as well as with 
Neupogen® was above the 29% CCP as expected. The Sponsor provided data using VS4 but is 
not included in this review because it is similar. 
 
However, the depletion effect could not be monitored adequately because the concentration of 
the test molecules was high (ad 1a). Therefore, the Sponsor repeated the experiment (Table 5-26 
and Table 5-27) with spiking of lower concentration of EP2006 or Neupogen® into VS1 and 
VS4 (ad 1b). 
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Reviewer’s Comment: The results with lower concentration of the test molecules showed that for 
VS1 a reduction of the specificity cut-point to below the cut-point (29 % B/T) was observed in the 
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presence of at least 0.01μg/ml EP2006 and Neupogen®. The depletion curves (Fig 5-6) for 
EP2006 and Neupogen® were superimposable. For VS4 a reduction specificity cut-point to 
below the cut-point (29 % B/T) was observed in the presence of 0.001μg/ml EP2006 and 
Neupogen® and the depletion curves (Fig 5-6) for EP2006 and Neupogen® were 
superimposable, demonstrating specificity in terms of comparable antibody reactivity to the two 
products. 
 
In addition, the Sponsor used a different positive control to show that RIP can detect anti-rhG-
CSF antibodies specifically. To show that an affinity purified anti-hG-CSF antibody raised in 
rhesus monkey was spiked in human serum pool.  In this assay the Sponsor used 10µg/mL 
EP2006 and 10µg/mL Neupogen® since the Sponsor planned to use 1μg/ml EP2006 during 
routine drug analysis in the competitive assay. The results are shown below. 
 
 

 
 
Reviewer’s Comment: The results of the experiment with the affinity purified rhesus monkey anti-
rhGCSF antibodies showed that the RIP is capable to specifically detect anti-rhG-CSF 
antibodies. CCP of the assay was 27%. Therefore, the acceptance criteria of the competitive 
assay were fulfilled. 
 

3.13 Specificity / competitive assay with Gran® 
 
The Sponsor provided similar assay data using EP2006 and Gran®. Gran is also known as 
Kyowa Hakko Kirin’s Gran, approved drug in Japan. Sandoz Japan received marketing 
authorization approval for its biosimilar in March 2014.  
 
The data is not reproduced here but results were same as it was under specificity/ competitive 
assay with Neupogen (see above).  
 
 

3.14 Stability: 
 

3.14.1 Short term stability at + 2-8 °C  
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Three sets validation samples at low and high levels in human serum were tested for stability at + 
2-8 °C and analyzed in one run after storage at + 2-8 °C for 0 h (reference value), 1 day, 3 days 
and 4 days.  The results are shown below. 
 
Acceptance criteria: The analyte was considered to be stable when the mean of the measured 
concentration after 1 day, 3 days and 4 days respectively is between 80 % and 120 % of the 
reference value (0 h).  
 

 
 
Reviewer’s Comment: The acceptance criteria were fulfilled and thus stability of the analyte for 
4 days at + 2-8 °C was demonstrated. 
 

3.14.2 Short term stability at room temperature (RT)  
 

Three sets of validation samples at low and high levels in human serum were tested for stability 
at room temperature (RT).  The results are shown below. 
 
Acceptance criteria: The analyte was considered to be stable when the mean of the measured 
concentrations after 4 h is between 80 % and 120 % of the reference value (0 h). 
 

 
 
Reviewer’s Comment: The 4 h samples fulfilled the acceptance criteria of < 2% precision of the 
reference value (0 h), thus, the analyte was considered stable in human serum for up to 4h at RT. 
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3.14.3 Long term stability at -70 °C  
 
The Sponsor stated that 3 sets of VS1 and VS4 samples in human serum were tested for long-
term stability at -70 °C and analyzed in one run after storage at -70 °C for 0 h (reference value), 
1 month, 3 months, 6 months, 9 months and 12 months. The results are provided below. 
 

 
 
Reviewer’s Comment: The acceptance criteria were fulfilled. The data demonstrated that the 
analyte is stable in human serum for up to six months at -70 °C.  
 

3.14.4 Freeze-thaw stability  
 
Freeze / thaw stability data for up to 3 freeze/thaw cycle are provided below.  
 

 
 
Reviewer’s Comment: The Sponsor provided freeze-thaw stability data for low and high level VS 
samples (anti-r G-CSF). The results of freeze-thaw stability tests indicated that the percent 
deviation in the depletion assay with EP2006and US-licensed Neupogen was insignificant 
compared to the depletion with the reference standard. The acceptance criterion was fulfilled. 
The analyte is stable in human serum for up to three freeze / thaw cycles. 
 

4. Conclusion:  
 



Biosimilar: BLA125553                                               36                                                    Immunogenicity Review 

 

The binding assay developed using Radio Immuno Precipitation method is capable to detect 
antibodies against rhGCSF in human serum samples. The Sponsor determined cut-point for 
screening assay to 0.53 % B/T using patients’ sera to detect putative ADA positive samples. The 
putative positive samples are designed to test in confirmatory assay. The assay precision and 
accuracy were acceptable and the sensitivity of the assay is good. Therefore, this assay validation 
is acceptable. 
 
 
 
IV: REVIEWER CONCLUSIONS:  
 
The Sponsor used U.S.-licensed Neupogen in two studies and EU-approved Neupogen® in five 
additional studies. The studies undertaken to assess similarity of the immunogenicity for EP2006 
and the comparator reference product (US- licensed Neupogen®) were appropriate to compare 
immune response and are in agreement with the scientific expectations as outlined in FDA draft 
Guidance for Industry. Neupogen was licensed in US in 1991, so the clinical immunogenicity of this 
product is known well. In contrast, none of the patients from current study developed antibodies to 
either EP2006 or the reference product, Neupogen, indicating that the immunogenicity of the 
product may not be clinically significant. The Sponsor used a highly sensitive validated Radio 
Immuno Precipitation assay (RIP) to analyze clinical samples. Their assay showed that EP2006 
behaved similar to Neupogen with respect to immunogenicity of the study drugs, therefore 
demonstrated that there are no clinically meaningful differences in immune response between 
EP2006 and US- licensed Neupogen. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







M E M O R A N D U M DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE

FOOD AND DRUG ADMINISTRATION
CENTER FOR DRUG EVALUATION AND RESEARCH

____________________________________________________________________________

DATE: January 20, 2015

TO: Ann T. Farrell, MD
Director, Division of Hematology Products
Office of Hematology and Oncology Products
Office of New Drugs

FROM: Michael F. Skelly, Ph.D., Pharmacologist
Division Of Generic Drug Bioequivalence Evaluation
Office of Study Integrity and Surveillance
Office of Translational Sciences/CDER

THROUGH: Sam H. Haidar, Ph.D., R.Ph.
Director (acting), Division of Generic Drug 
Bioequivalence Evaluation
Office of Study Integrity and Surveillance
Office of Translational Sciences/CDER

SUBJECT: Review of EIRs covering BLA 125553, Granulocyte Colony 
Stimulating Factor, sponsored by Sandoz, Inc. a 
Novartis Company

At the request of Division of Hematology Products (DHOP), the 
former Division of Bioequivalence and Good Laboratory Practice
(DBGLPC), Office of Scientific Investigations, Office of 
Compliance conducted inspections of clinical and bioanalytical 
portions of the following studies:

Study Number: EP06-101
Study Title:  “A randomized, double-blind, multiple-dose, 2-way 

crossover study to compare the pharmacokinetics, 
pharmacodynamics, safety, and local tolerance of 
10 mg/kg/day Filgrastim Sandoz and Filgrastim 
(Neupogen®) following multiple subcutaneous (s.c.) 
administration in healthy adult subjects"

Study Number: EP06-103
Study Title:  “A single center, randomized, double-blind, 

multiple-dose, two-way crossover study to 
determine the pharmacodynamics and 
pharmacokinetics of Filgrastim Sandoz and 
Neupogen® at two dose levels (2.5 and 5.0 mg/kg 

Reference ID: 3689645
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body weight) administered to two groups (group 1: 
2.5 mg/kg body weight, group 2: 5 mg/kg body 
weight) as single and multiple S.C. injections to 
healthy male and female subjects"

Study Number: EP06-109
Study Title:  “A randomized, double-blind, two-way crossover 

study to determine the pharmacodynamics, 
pharmacokinetics and safety of EP2006 and 
Neupogen® (US-licensed) following a single S.C. 
injection in healthy subjects"

Study Number: EP06-302
Study Title:  “A randomized, double-blind, parallel-group, 

multi-center Phase III study comparing the 
efficacy and safety of EP2006 and Neupogen® in 
breast cancer patients treated with 
myelosuppressive chemotherapy"

Please recall that DBGLPC declined to audit records at the sites 
assaying samples from these studies for IgG antibodies to G-CSF, 
noting that their methodology utilizing Protein G would not 
reliably detect IgM or IgE isotypes.

Records of the G-CSF pharmacokinetic assays for all four studies 
were audited by ORA investigator 
pharmacologist Michael F. Skelly 

 
  Records of the 

absolute neutrophil counts and CD34+ cell counts for all four 
studies were audited by Ms. Smith and Dr. Skelly at Sandoz in 
Holzkirchen, Germany, from November 19 to November 21, 2014.  
Copies of selective records of clinical portions of study 
EP06-302 were examined in Holzkirchen from November 10 to 
November 21, 2014, by ORA investigator Sheri S. Oliver.  Records 
of the clinical portions of studies EP06-101, EP06-103, and 
EP06-109 were retrieved from their respective archives, but they 
did not arrive at Sandoz in Holzkirchen, Germany in time to be 
audited.  The audits at both locations included review of all 
available study records, including standard operating procedures 
(SOPs) and method validations for the bioanalytical methods, 
shipment-receipt-s age of blood and plasma samples, interviews 
with personnel at , and correspondence among the sites.

There were no objectionable findings during the inspections and 
Form FDA-483 was not issued.
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We observed that the ELISA kit for measuring G-CSF 
concentrations was found to be equi-reactive with Neupogen  
EP2006, but not equi-reactive with the kit's calibrators.   
replaced the ELISA kit ca rators with EP2006 calibrators 
later studies.  However,  used the same calibration standards 
and quality control sampl throughout each individual study, so 
there was no impact on data integrity.  The methodology for 
neutrophil counts and CD34+ cell counts also was the same within 
studies, but differed between studies.  For in the 
neutrophils in study EP06-101 were defined at  in part 
by reactivity with an antibody to CD16, but at ites by 
different combinations of light scattering, staining, 
antibodies, or only microscopic counting.  Similarly,  
method for CD34+ cells excluded "non-viable" cells sta
7-amino-acridine, but the other laboratories included non-viable 
cells that would have resulted from delays in shipping from 
clinical sites to the laboratory.  Therefore, we recommend that 
neutrophil and CD34+ cell counts should not be combined between
the studies in a meta-analysis, because they may not be 
interchangeable in absolute values.

We observe that after the EMEA Public Assessment Report (pp. 28-
29) http://www.ema.europa.eu/docs/en GB/document library/EPAR -
Public assessment report/human/000918/WC500022471.pdf, the 
sponsor Sandoz arranged a post-marketing study to evaluate long-
term safety and immunogenicity of this product:
https://www.clinicaltrials.gov/ct2/show/NCT01859637.  We suggest 
that DHOP should examine the EP06-401 study report when it is 
available, in order to assess IgM and IgE immunogenicity in 
addition to IgG.

Conclusion:

Following review of the inspectional findings, I recommend that: 

 The results from the pharmacokinetic and pharmacodynamic 
portions of studies EP06-101, EP06-103, EP06-109, and 
EP06-301 are acceptable for Agency review.

Michael F. Skelly, Ph.D.
Division Of Generic Drug Bioequivalence Evaluation
Office of Study Integrity and Surveillance

Reference ID: 3689645

(b) (4)

(b) (4)

(b) (4)

(b) (4)





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

MICHAEL F SKELLY
01/20/2015

SAM H HAIDAR
01/20/2015

Reference ID: 3689645



LABEL AND LABELING REVIEW

Division of Medication Error Prevention and Analysis (DMEPA) 
Office of Medication Error Prevention and Risk Management (OMEPRM)

Office of Surveillance and Epidemiology (OSE)

Center for Drug Evaluation and Research (CDER)

*** This document contains proprietary information that cannot be released to the public***

Date of This Review: December 19, 2014

Requesting Office or Division: Division of Hematology Products (DHP)

Application Type and Number: BLA 125553

Product Name and Strength: Zarxio (“EP2006”*)

Injection,

300 mcg/0.5 mL  and  480 mcg/0.8 mL

Product Type: Single Ingredient

Rx or OTC: Rx

Applicant/Sponsor Name: Sandoz

Submission Date: May 8, 2014

OSE RCM #: 2014-984 and 2014-1278

DMEPA Primary Reviewer: Neil Vora, PharmD, MBA

DMEPA Team Leader:

DMEPA Associate Director:

DMEPA Division Director:

Yelena Maslov, PharmD

Lubna Merchant, PharmD, M.S.

Kellie Taylor, PharmD, MPH

* Zarxio has been developed as a proposed biosimilar to Neupogen® (filgrastim). Since the proper name for Zarxio 
has not yet been determined, “EP2006” is used throughout this review as the nonproprietary name for this 
product.
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We evaluated the container label and carton labeling to ensure the route of administration and 
storage information is prominently displayed on the labels to avoid above noted errors. 
Although the proposed container label for Zarxio prominently states the product should be 
refrigerated.  We provide recommendation for the carton labeling to increase the prominence 
of this information to help minimize the risk of incorrect storage.

We also identified the following deficiencies in the container label, carton labeling and FPI and 

provide recommendation in section 2.1 to address these deficiencies. 

Carton and Container Labeling:

 Use of inconsistent font color of the proprietary name in the carton and container 

labeling.

 Conflicting net quantity displayed on the 10-pack carton labeling.

 Incorrect presentation of dosage form per USP guidelines.

 The use of abbreviations on syringe labels that could be misinterpreted.

 Poor differentiation between the 300 mcg and 480 mcg strengths which may lead to

selection errors.

Prescribing Information:

 The use of trailing zero’s in the prescribing information.

 Use of abbreviations in the dosing and administration section.

Instructions for Use:

 Intravenous and subcutaneous routes of information instructions given, which may lead 

to the wrong route of administration by patients.

 Poor quality of pictures in the instructions for use to demonstrate safe and effective use 

of the product, which may lead to confusion regarding administration instructions. 

2 CONCLUSION & RECOMMENDATIONS

Based on our review of the labels and labeling, we conclude that the proposed label and 

labeling can be improved to increase the readability of important information on the label and 

labeling and promote the safe use of the product.
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2.1 RECOMMENDATIONS FOR SANDOZ

A. Prescribing Information, Dosage and Administration Section

1. Dangerous abbreviations, symbols, and dose designations that are included on the 

Institute of Safe Medication Practice’s List of Error-Prone Abbreviations, Symbols, and 

Dose Designations1 appear throughout the package insert, specifically in the dosage and 

administration sections. As part of a national campaign to avoid the use of dangerous 

abbreviations and dose designations, FDA agreed not to approve such error prone 

abbreviations in the approved labeling of products. 

Therefore, please revise the following accordingly: 

 Remove the abbreviation “SC” and change to “subcutaneously.”

 Remove the abbreviation “IV” and change to “intravenously.” 

 Remove the abbreviation, “BID” and write “twice daily.”

 Remove the use of the following symbols, “>,” “<,” and “≥” and write “less than,” 

“greater than,” and “greater than or equal to” respectively.

 Remove the use of trailing zeros throughout in the dosage and administration 

section of the PI to avoid a ten-fold misinterpretation.   

                                                     
1

ISMP’s List of Error-Prone Abbreviations, Symbols, and Dose Designations [Internet]. Horsham (PA): Institute for Safe 

Medication Practices. 2013 [cited 2014 September 8]. Available from: http://www.ismp.org/tools/errorproneabbreviations.pdf.

Reference ID: 3676427



B. Instructions for Use (IFU)

1. Remove the use of abbreviations such as “IV,” “SC,” and symbols such as “>,” and “<” 

and write “intravenously,” “subcutaneously,” “greater than,” and “less than” 

respectively.  Please refer to section A.1 of this review.

2. Remove any reference to  from Instructions 

for Use since the language in your proposed IFU appears to be intended  for patients 

regarding how to use the product properly.  

As such, revise IFU as follows:

3. Consider improving the quality of picture 3 regarding the injection technique.    

Currently, the proposed picture appears to be very confusing and distracting with the 

illustration attempting to show a closer image of the injection technique.

Reference ID: 3676427
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C. All Syringe Labels and Tray and Carton Labeling for Zarxio (300 mcg/0.5 mL and 480 

mcg/0.5 mL)

1. Change the  font color of the letter “O” in “ZARXIO” to match the color 

currently used for “ZARXI.”  We recommend this change to improve the readability of 

the product name and reduce the likelihood of confusing the name for “Zarxi O”, “Zarxi 

0,” or “Zarxi.” 

2. Revise the color fonts utilized in the strength presentation to provide better 

differentiation between 300 mcg and 480 mcg strengths.  Currently, the 300 mcg 

strength uses a blue-gray color font to display the strength and the 480 mcg strength 

uses a grey color font.  Thus, the two strengths are not adequately differentiated from 

each other, which can lead to wrong strength selection errors2.  

3. Revise the current statement located underneath the strength expression, 

 to “Injection” in accordance with USP Chapter <1>3.

D. Carton Labeling for 10-Pack of 300 mcg and 480 mcg strengths

1. Remove the following statement from the side panel, 

 

  We recommend removing this statement 

to provide clarity and reduce the likelihood with confusion regarding the correct net

quantity provided in the carton.

2. Consider adding the following statement to the Principal Display Panel

“REFRIGERATE, DO NOT FREEZE”

We recommend this revision based on post marketing data related to wrong storage of 

similar products using the same delivery method. 

                                                     
2

Food and Drug Administration. Guidance Safety Considerations for Container Labels and Carton Labeling Design to Minimize 
Medication Errors, April 2013. Available at: 
http://www.fda.gov/downloads/drugs/guidancecomplianceregulatoryinformation/guidances/ucm349009.pdf

3
United States Pharmacopeia, General Chapter, Injection <1>, Nomenclature and DefinitionsReference ID: 3676427
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E. Carton Labeling and Blister Foil Labeling for 1-Pack of 300 mcg and 480 mcg strengths

1. Please refer to comments D.2 above and revise labeling accordingly

F. Syringe Label for 300 mcg and 480 mcg strengths

1. Remove the current abbreviation “SC/IV” on the syringe label, or print “subcutaneous or 

intravenous.”  Since the proposed syringe label already states “injection or infusion” 

underneath the strength, we recommend either removing the “SC/IV” abbreviation or 

expand the abbreviation to read “subcutaneous or intravenous” to reduce the likelihood 

of confusing the abbreviations for other terms as discussed by ISMP.4  

2. Add the route of administration to the principle display under the strength of the 

product statement. This can be achieved by reducing the prominence of the logo. 

3. Remove the strength expression “0.5 mL” and “0.8 mL” on the right side of the label as 

this information is redundant and occupies space.  

4. Place the strength of the product under the dosage form. Otherwise, strength separated 

the proper name and dosage form of the product. 

If you have further questions or need clarifications, please contact Sarah Harris, OSE Project 
Manager, at 240-402-4774

                                                     
4

ISMP’s List of Error-Prone Abbreviations, Symbols, and Dose Designations [Internet]. Horsham (PA): Institute for Safe 

Medication Practices. 2013 [cited 2014 September 8]. Available from: http://www.ismp.org/tools/errorproneabbreviations.pdf
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Storage Zarxio should be stored in the 
refrigerator at 2° to 8°C (36° to 
46°F). Avoid shaking. Prior to 
injection‚ Zarxio may be 
allowed to reach room 
temperature for a maximum 
of 24 hours. Any prefilled 
syringe left above 25°C (77°F)  
for > 24 hours should be 
discarded. Parenteral drug 
products should be inspected 
visually for particulate matter 
and discoloration prior to 
administration‚ whenever 
solution and container permit; 
if particulates or discoloration 
are observed‚ the container 
should not be used.

Neupogen should be stored in
the refrigerator at 2° to 8°C
(36° to 46°F).  Avoid shaking.  
Prior to injection‚ Neupogen
may be allowed to reach room
temperature for a maximum
of 24 hours. Any vial or
prefilled syringe left at room
temperature for greater than
24 hours should be discarded.
Parenteral drug products
should be inspected visually
for particulate matter and
discoloration prior to
administration‚ whenever
solution and container permit;
if particulates or discoloration
are observed‚ the container
should not be used.
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Wrong Route (n=13)

Seven cases reported wrong route of administration error where the nurse either administered 
Neupogen intravenously when ordered to give subcutaneously or subcutaneously when 
ordered to give intravenously.  The outcomes of these events were not reported.

Six cases reported wrong technique of administration error where the nurse or patient 
caregiver attempted to administer Neupogen subcutaneously and accidently inserted the 
needle into the patient’s muscle, causing the medication to be administered intramuscularly. 
The outcome did not result in patient harm. This error appears to be related to lack of injection 
technique training and is not relevant to the labels and labeling.

Since Neupogen can be administered intravenously or subcutaneously from the case reports, 
we were not able to conclude whether or not these errors were caused by any confusion with 
the labeling of the product or by any other contributing factors.  

Incorrect Storage (n=6)

Two cases reported incorrect storage medication error where patients accidently placed
Neupogen in the freezer instead of the refrigerator and four cases where the patient forgot to 
place the medication in the refrigerator.  The outcome of the events did not result in patient 
harm.

The current proposed container labeling for Zarxio prominently states the product should be 
refrigerated.  However, the carton labeling can be improved to increase the prominence of this 
information.

We excluded 71 cases because they described accidental overdoses (n=5), adverse events 
unrelated to medication errors (n=47), expired drug (n=5), intentional overdose (n=1), duplicate 
cases (n=2) without any data, product quality issues (n=7) and intentional dose omission (n=4).

B.3 List of FAERS Case Numbers

Below is a list of the FAERS case number and manufacturer control numbers for the cases 
relevant for this review.

Case Number Manufacturer Control Number

7184560 US-AMGEN-QUU374012

7844645 US-AMGEN-USASP2011011663

9256250 US-AMGEN-USASP2012082836

9450744 US-AMGEN-USASP2013016515

9450795 US-AMGEN-USASP2013047747

9450799 US-AMGEN-USASP2012056894

10369537 US-AMGEN-USASP2013067960

10369623 US-AMGEN-USASP2014037219

8727329 US-AMGEN-USASP2012012213

8727340 US-AMGEN-USASP2012015799
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8727390 US-AMGEN-USASP2011055543

9450738 US-AMGEN-USASP2012059169

9450788 US-AMGEN-USASP2013037696

10353211 US-AMGEN-USASP2014056931

8874087 US-AMGEN-USASP2012068523

9450739 US-AMGEN-USASP2012083054

9450769 US-AMGEN-USASP2013031676

9450796 US-AMGEN-USASP2012067265

9628285 US-AMGEN-USASP2013071715

B.4 Description of FAERS 

The FDA Adverse Event Reporting System (FAERS) is a database that contains information on 
adverse event and medication error reports submitted to FDA.  The database is designed to 
support the FDA's postmarket safety surveillance program for drug and therapeutic biologic 
products. The informatic structure of the FAERS database adheres to the international safety 
reporting guidance issued by the International Conference on Harmonisation.  FDA’s Office of 
Surveillance and Epidemiology codes adverse events and medication errors to terms in the 
Medical Dictionary for Regulatory Activities (MedDRA) terminology. Product names are coded 
using the FAERS Product Dictionary. More information about FAERS can be found at: 
http://www.fda.gov/Drugs/GuidanceComplianceRegulatoryInformation/Surveillance/AdverseD
rugEffects/default.htm.
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APPENDIX C. PREVIOUS DMEPA REVIEWS
C.1 Methods

We searched the L:Drive on October 23, 2014 using the terms, Zarxio to identify reviews 
previously performed by DMEPA.  

C.2 Results
Our search identified two previous reviews67, and we confirmed that our previous 
recommendations were implemented or considered.

                                                     
6 Wright, K. Proprietary Name Review for Zarxio (IND 109197). Silver Spring (MD): Food and Drug Administration, 
Center for Drug Evaluation and Research, Office of Surveillance and Epidemiology, Division of Medication Error 
Prevention and Analysis (US); 2013 JUL 29.  27 p. OSE RCM No.: 2013-420.

7 Vora, N. Proprietary Name Review for Zarxio (BLA 125553). Silver Spring (MD): Food and Drug Administration, 
Center for Drug Evaluation and Research, Office of Surveillance and Epidemiology, Division of Medication Error 
Prevention and Analysis (US); 2014 JUL 23.  21 p. OSE RCM No.: 2014-17391.Reference ID: 3676427
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HUMAN FACTORS MEMO

Division of Medication Error Prevention and Analysis (DMEPA) 
Office of Medication Error Prevention and Risk Management (OMEPRM)

Office of Surveillance and Epidemiology (OSE)

Center for Drug Evaluation and Research (CDER)

*** This document contains proprietary information that cannot be released to the public***

Date of This Review: December 2, 2014

Requesting Office or Division: Division of Hematology Products (DHP)

Application Type and Number: BLA 125553

Product Name and Strength: Zarxio (“EP2006”*)

Injection,

300 mcg/0.5 mL  and  480 mcg/0.8 mL

Product Type: Single Ingredient

Rx or OTC: Rx

Applicant/Sponsor Name: Sandoz

Submission Date: July 1, 2014

OSE RCM #: 2014-1278

DMEPA Primary Reviewer: Neil Vora, PharmD, MBA

DMEPA Team Leader: Yelena Maslov, PharmD

* Zarxio has been developed as a proposed biosimilar to Neupogen® (filgrastim). Since the proper name for Zarxio 
has not yet been determined, “EP2006” is used throughout this review as the nonproprietary name for this 
product.
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COMMENTS TO APPLICANT

With reference to your July 1, 2014, submission of data from Novartis’ Human Factors study for 

its proposed secukinumab injection, we do not agree that this data can be extrapolated to 

EP2006 due to multiple differences between the two products (i.e., indication, dose, patient 

population, and training) that ultimately may affect the applicability of the results of the Human 

Factors study. However, EP2006 is proposed to be marketed in a similarly designed prefilled 

syringe that is currently marketed for Neupogen. Since the Neupogen prefilled syringe is used in 

a similar manner in the same patient population without any concerning trends in reported use 

errors, we do not think a Human Factors study for EP2006 is needed.  

If you have further questions or need clarifications, please contact Sarah Harris, OSE Project 
Manager, at 240-402-4774
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M E M O R A N D U M DEPARTMENT OF HEALTH AND HUMAN SERVICES
        PUBLIC HEALTH SERVICE
FOOD AND DRUG ADMINISTRATION

CENTER FOR DRUG EVALUATION AND RESEARCH
   ____________________________________________________________________________________________ 

CLINICAL INSPECTION SUMMARY

DATE: November 25, 2014

TO: Jessica Boehmer, M.B.A. Regulatory Project Manager 
Donna Przepiorka, M.D., Ph.D. Medical Officer
Albert Deisseroth, M.D., Ph.D. Cross Discipline Team Leader
Division of Hematology Products (DHP)

FROM:  Anthony Orencia, M.D., F.A.C.P.
Medical Officer, GCP Assessment Branch
Division of Good Clinical Practice Compliance 
Office of Scientific Investigations 

THROUGH:  Susan Thompson, M.D.
Team Leader, GCP Assessment Branch
Division of Good Clinical Practice Compliance
Office of Scientific Investigations

Kassa Ayalew, M.D., M.P.H.
Branch Chief, GCP Assessment Branch
Division of Good Clinical Practice Compliance 
Office of Scientific Investigations

SUBJECT:  Evaluation of Clinical Inspections

BLA: 125553

APPLICANT: Sandoz Pharmaceuticals

DRUG: EP-2006 (filgrastim [Zarxio™])
NME: No (Biosimilar under 351 (k))

THERAPEUTIC CLASSIFICATION/REVIEW: standard therapy
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Page 2  BLA 125553 EP-2006 (filgrastim [Zarxio™])
Clinical Inspection Summary

INDICATION: Treatment of patients with neutropenia

CONSULTATION REQUEST DATE: June 10, 2014 

INSPECTION SUMMARY GOAL DATE (original): December 7, 2014

DIVISION ACTION GOAL DATE March 8, 2015

PDUFA DATE: March 8, 2015

I. BACKGROUND: 

The rhG-CSF product EP2006 (filgrastim [Zarxio]) is manufactured by a recombinant 
DNA technology using Escherichia coli (E. coli) bacteria which had been genetically 
modified with a synthetic gene encoding human G-CSF.  In February 2009, EP2006 
(brand names: Zarzio® and HEXAL®) was approved by the European Medicines Agency 
(EMA) for the same indications as those of Neupogen®, per sponsor.

Only foreign data were submitted to support this application to the Agency, the first 
biosmilar product 351k submission in CDER.  Most patients enrolled in this non-
inferiority study were from the Russian Federation and Ukrainian sites, which were not 
feasible for the FDA field investigators to audit.  As part of the regulatory assessment of 
this biosimilar application, OSI recommended to the CDER clinical review division 
(DHP), who concurred, that a reasonable strategy would be to conduct an inspection of 
sponsor oversight and monitoring to gain a better perspective on the study conduct at the 
Russian sites.  A single clinical site in Hungary was also selected for inspection, because 
DHP determined that along with the two Russian sites (Sites 703 and 706, respectively), a 
local version of “filgrastim” was substituted for the investigational study drug in Protocol 
EP-06-302.

Protocol EP06-302
EP06-302 was a Phase III randomized, double-blind, parallel-group, multi-center study 
designed to demonstrate the non-inferiority of EP2006 to Neupogen® (US-licensed) in 
the prevention of neutropenic complications in breast cancer patients treated with 
established myelosuppressive chemotherapy.  The primary objective of the study was to 
assess the efficacy of EP2006 compared to Neupogen® with respect to the mean duration 
of severe neutropenia (DSN), defined as the number of consecutive days with Grade 4 
neutropenia (absolute neutrophil count [ANC] less than 0.5 x 109/L) during Cycle 1 of 
the neoadjuvant or adjuvant TAC regimen (Taxotere® [docetaxel 75 mg/m2] in 
combination with Adriamycin® [doxorubicin 75 mg/m2]  and Cytoxan®

[cyclophosphamide 500 mg/m2] in breast cancer patients.  The primary efficacy endpoint 
was the mean duration of Grade 4 neutropenia, defined as the number of consecutive 
days in which the patient has an ANC less than than 0.5 x 109/L during Cycle 1 of 
chemotherapy.
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II. RESULTS:

Name of CI 
Location

Protocol/Study 
Site/Number of 
Subjects Enrolled (n)

Inspection Date Classification*

Jozsef Cseh, M.D.
Onkologiai Osztaly
8000 Szekesfehervar
Seregelyesi u.3. Hungary

EP06-302/
Site #204
N=6

November 10-14, 
2014

Preliminary: NAI

Sandoz Pharmaceuticals
Industriestr.25
83607 Hozkirchen, Germany

Sponsor of Protocol 
EP06-302

November 17-21, 
2014

Preliminary: NAI

*Key to Classifications
NAI = No deviation from regulations. Data acceptable.
VAI-No Response Requested = Deviations(s) from regulations. Data acceptable.
OAI = Significant deviations from regulations.  Data unreliable/critical findings may affect data integrity.
Preliminary=The Establishment Inspection Report (EIR) has not been received, findings are based on 
preliminary communication with the field at the Office of Regulatory Affairs (ORA), or final review of the 
EIR is pending.  Once a final letter is issued by CDER to the inspected entity and the case file is closed, the 
preliminary designation is converted to a final regulatory classification.

CLINICAL STUDY SITE INVESTIGATOR
1. Jozsef Cseh, M.D./Protocol EP06-302/Site 204
      Hungary

a.  What was inspected:
The inspection was conducted in accordance with Compliance Program 7348.811, from
November 10-14, 2014. A total of five subjects were screened and three subjects were 
enrolled. Two subjects completed the study.  An audit of the five screened subjects’ 
records was conducted. 

The inspection evaluated the following documents: source records, screening and 
enrollment logs, case report forms, study drug accountability logs, study monitoring 
visits, and correspondence. Informed consent documents and sponsor-generated 
correspondence were also inspected. 

b.   General observations/commentary:
Source documents for these enrolled subjects whose records were reviewed were verified 
against the case report forms and BLA subject line listings.  Source documents for the 
raw data used to assess the primary study endpoint were verifiable at the study site. No 
under-reporting of adverse events or serious adverse events was noted.  There were no 
limitations during conduct of the clinical site inspection.  
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In general, this clinical site appeared to be in compliance with Good Clinical Practices.  
A Form FDA 483 (List of Inspectional Observations) was not issued at the end of the 
inspection.  

c.   Assessment of data integrity:
Data submitted by this clinical site appear acceptable in support of this specific 
indication.

SPONSOR
2. Sandoz Pharmaceuticals
    Holzkirchen, Germany

a.  What was inspected:
The inspection was conducted in accordance with Compliance Program 7348.811, from
November 17-21, 2014. The inspection evaluated the following: documents related to 
study monitoring visits and correspondence, Ethics Committee (similar to the U.S. 
Institutional Review Board (IRB)) approvals, completed Form FDA 1572s, monitoring 
reports, drug accountability, and training of staff and site monitors.

b.   General observations/commentary:
The sponsor generally maintained adequate oversight of the clinical trial.  For the most 
part, monitoring of the investigator sites was adequate.  There was no evidence of under-
reporting of adverse events. 

The clinical sites were monitored by a CRO,  No listings of 
commercial drug substitutions were noted in the drug accountability records.  Many 
countries, such as Latvia and Hungary, did not require an annual report to their countries’ 
Ethics Committees.  The exception was Russia, which documented the commercial drug 
product use in the monitoring site visit reports or the annual reports submitted to Russia’s 
Ethics Committee.

Given the time and audit constraints, and volume of study protocols and investigation 
documents that were audited beyond EP06-302, the audit found one additional 
commercial study drug, that was received by Patient 703-07 during Cycle 2 of the drug 
treatment cycle.  Thus, 26 subjects received a commercial drug product that substituted 
the test investigational drug (See Table below). No study subjects received the 
commercial drug for the reference group.  The Sponsor mentioned that they verified with 

 (CRO) documentations where commercial drugs were administered.

The Sponsor claimed that commercial filgrastrim drugs were administered to the study 
subjects for ethical reasons, since administration of filgrastim or a commercially 
approved product in Europe was the standard of care for breast cancer patients suffering 
from neutropenia (that is, mainly in the former Soviet Union block where the majority of 
the patients emanated).  Filgrastim drug product exchanges were administered due to out-
of-temperature ranges or recordings.
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III. OVERALL ASSESSMENT OF FINDINGS AND GENERAL 
RECOMMENDATIONS

A single clinical site was inspected for this Phase III, randomized, study submitted in 
support of this BLA.  The Sponsor (Sandoz Pharmaceuticals) was also inspected. The 
sponsor inspection documented that there were 26 study subjects that received a 
commercial drug product, instead of the study investigational drug.

The preliminary regulatory classification of Dr. Cseh and Sandoz Pharmaceuticals is No
Action Indicated (NAI). The study data collected from these clinical sites appear reliable 
in support of the requested indication.

Note: The inspectional observations noted above for Dr. Cseh and sponsor, are based on 
preliminary communications with the field investigator and/or preliminary review of the 
EIR. A clinical inspection summary addendum will be generated, if conclusions on the 
current inspection report changes significantly, upon receipt of the Establishment 
Inspection Report (EIR). CDER OSI classification of inspection is finalized when written 
correspondence is issued to the inspected entity.

{See appended electronic signature page}

Anthony Orencia, M.D.
Medical Officer
Good Clinical Practice Assessment Branch
Division of Good Clinical Practice Compliance
Office of Scientific Investigations

CONCURRENCE:
{See appended electronic signature page}

Susan Thompson, M.D.
Team Leader
Good Clinical Practice Assessment Branch
Division of Good Clinical Practice Compliance
Office of Scientific Investigations

CONCURRENCE:
{See appended electronic signature page}
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Kassa Ayalew, M.D., M.P.H. 
Branch Chief
Good Clinical Practice Assessment Branch
Division of Good Clinical Practice Compliance
Office of Scientific Investigations
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M E M O R A N D U M DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE

   FOOD AND DRUG ADMINISTRATION
CENTER FOR DRUG EVALUATION AND RESEARCH

_______________________________________________________________

DATE: September 11, 2014

TO: Chief, 
Medical Products & Tobacco Trip Planning Branch
Division of Medical Products and Tobacco Inspections 
Office of Medical Products and Tobacco Operations

FROM: Sam H. Haidar, Ph.D., R.Ph.
Chief, Bioequivalence Branch
Division of Bioequivalence and GLP Compliance (DBGLPC) 
Office of Scientific Investigations (OSI)

SUBJECT: Amended Inspection Request: FY 2014, High Priority
Biosimilar BLA, Pre-Approval Data Validation 
Inspection, Bioresearch Monitoring, Human Drugs, 
CP 7348.001

  RE: BLA 125-553
        DRUG:  Filgrastim (human granulocyte colony-stimulating 

factor; G-CSF; EP2006; Zarxio®)
SPONSOR: Sandoz, Inc. (A Novartis Company), USA

This memo amends the request dated July 15, 2014. We now request
that you arrange for inspections of the clinical and analytical 
portions of the following pharmacokinetic and pharmacodynamic.

Once you identify ORA investigators, please contact the DBGLPC 
point of contact (POC) listed at the end of this assignment memo
to schedule the inspection of the analytical sites. A DBGLPC 
scientist will ticipate in the inspection of analytical 
records at the  and Sandoz sites to provide scientific and 
technical exper e.

Background materials are available in ECMS under the ORA folder.  
The inspections should be completed prior to November 21, 2014.

The inspections will be conducted under Bioresearch Monitoring 
Compliance Program CP 7348.001, not under CP 7348.811 (Clinical 
Investigators). At the completion of the inspections, please
send a scanned copy of completed sections A and B of this memo 
to the DBGLPC POC.
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Study: EP06-101
Title: “A randomized, double-blind, multiple-dose, 2-way 

crossover study to compare the pharmacokinetics,
pharmacodynamics, safety, and local tolerance of
10 µg/kg/day Filgrastim Sandoz and Filgrastim (Neupogen®)
following multiple subcutaneous (s.c.) administration in 
healthy adult subjects”

Study: EP06-103
Title: “A single center, randomized, double-blind, multiple-dose, 

two-way cross-over study to determine the 
pharmacodynamics and pharmacokinetics of Filgrastim
Sandoz and Neupogen® at two dose levels (2.5 and 
5.0 µg/kg body weight) administered to two groups 
(group 1: 2.5 µg/kg body weight, group 2: 5 µg/kg body 
weight) as single and multiple S.C. injections to healthy
male and female subjects”

Study: EP06-109
Title: “A randomized, double-blind, two-way crossover study to 

determine the pharmacodynamics, pharmacokinetics and 
safety of EP2006 and Neupogen® (US-licensed) following a 
single S.C. injection in healthy subjects”

Study: EP06-302
Title: “A randomized, double-blind, parallel-group, multi-center 

Phase III study comparing the efficacy and safety of 
EP2006 and Neupogen® in breast cancer patients treated 
with myelosuppressive chemotherapy”

Clinical Site-1: MDS Pharma Services Germany GmbH
Early Clinical Research
Arnikastrasse 4,
86535 Höhenkirchen-Siegertsbrunn, Germany

Principal 
Investigators: Ralf Freese, M.D. and Traian Popescu, M.D.

Study: EP06-101; clinical conduct inc phil 
34+ cell counts done at  

Note: Please note that Clinical Site-1 is closed. Sandoz 
confirmed that study records will be available for inspection at 
the following site:
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Sandoz Biopharmaceuticals
Industriestr. 25
83607 Holzkirchen, Germany
CONTACT NAME: Ms. Josefa Ruiz Irvine, Global 
Clinical Quality Assurance Biopharmaceuticals
TEL: +49 8024 9082955
Email: josefa.ruiz irvine@sandoz.com

Clinical Site-2: ITECRA
Evangelisches Krankenhaus Köln-Weyertal gGmbH 
Weyertal 76
50931 Köln (Cologne), Germany

Principal 
Investigator: Uwe Fuhr, M.D.

Study: EP06-103

Note: Please note that Clinical Site-2 is closed. Sponsor Sandoz 
confirmed that study records will be available for inspection at 
the following site:

Sandoz Biopharmaceuticals
Industriestr. 25
83607 Holzkirchen, Germany
CONTACT NAME: Ms. Josefa Ruiz Irvine, Global 
Clinical Quality Assurance Biopharmaceuticals
TEL: +49 8024 9082955
Email: josefa.ruiz_irvine@sandoz.com

Clinical Site-3: InVentiv Health Clinical (formerly, PharmaNet 
Canada, Inc.)
5160, boul. Décarie, Suite 800
Montréal (Québec), H3X 2H9, Canada 

Principal 
Investigator: Richard Larouche, M.D.

Study: EP06-109; clinical conduct and absolute 
neutrophil counts

Note: Please note that Clinical Site-3 is closed. Sponsor Sandoz 
confirmed that study records will be available for inspection at 
the following site:

Sandoz Biopharmaceuticals
Industriestr. 25
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83607 Holzkirchen, Germany
CONTACT NAME: Ms. Josefa Ruiz Irvine, Global 
Clinical Quality Assurance Biopharmaceuticals
TEL: +49 8024 9082955
Email: josefa.ruiz irvine@sandoz.com

Clinical Site-4: Inspection of Clinical Site-4 records will be 
arranged separately by DGCPC.  See 
bioanalytical records of study EP06-302 
discussed below.

Study: EP06-302; clinical conduct and neutrophil 
counts

SECTION A - RANDOMIZATION OR BLINDING

Because these studies are randomized and double-blinded, it is 
necessary for the ORA investigator to break the blind and use the 
treatment code provided to each clinical site to verify and 
confirm that subjects were dosed according to the treatment 
randomization schedule. Please verify the following during the 
inspection:

□ Collect a complete copy of the study randomization schedule
(also referred to as “blinding codes”) for the sites and the
dosing logs. Unseal the randomization schedule and note the 
date and your initials on the envelope. Exhibit a photocopy 
of the complete randomization schedule in the EIR. If the 
randomization schedule was already unsealed, determine the 
reasons why. If a sealed randomization code is not 
available, please notify the POC immediately.

□ Unblind the treatment codes (e.g., test or reference
article) on the Case Report Forms, and use the treatment
codes to verify that 100% of the subjects were dosed
according to the study randomization schedule. Please
scratch off the label covers, if needed, to reveal the 
codes. Document the date and time that you unblind the 
treatment codes, if applicable.
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SECTION B – CLINICAL DATA AUDIT

Please remember to collect relevant exhibits for all findings, 
including discussion items at closeout, as evidence of the 
findings.

During the clinical site inspection, please:

□ Confirm the informed consent forms and study records for 100% 
of subjects enrolled at the site. 

□ Compare the study report in the BLA submission to the original 
documents at the site. 

□ Check for under-reporting of adverse events (AEs).

□ Check for evidence of inaccuracy in the electronic data 
capture system.

□ Check reports for the subjects audited.  

o Number of subject records reviewed during the 
inspection:______ 

o Number of subjects screened at the site:______

o Number of subjects enrolled at the site:______

o Number of subjects completing the study:______

□ Confirm that site personnel conducted clinical assessments in 
a consistent manner and in accordance with the study 
protocols.

□ Confirm that site personnel followed SOPs during study 
conduct.

□ Examine correspondence files for any applicant or monitor-
requested changes to study data or reports.

□ Include a brief statement summarizing your findings including 
IRB approvals, study protocol and SOPs, protocol deviations, 
AEs, concomitant medications, adequacy of records, 
inclusion/exclusion criteria, drug accountability documents, 
and case report forms for dosing of subjects, etc.

□ Other comments:
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______________________________________________________________
______________________________________________________________

SECTION C – AUDIT OF ANALYTICAL DATA

Analytical Site-1:

  

Contact person:

Email: 

Studies: EP06-101, EP06-103, EP06-109, and EP06-302: 
assays for G-CSF and CD34+ cell counts
EP06-103: absolute neutrophil and CD34+ cell 
counts

Analytical Site-2:

  

Contact person:

Study: EP06-109: assays for CD34 cells

Note: Please audit the bioanalytical records from studies EP06-
109 and EP06-302 at the following site:

Sandoz Biopharmaceuticals
Industriestr. 25
83607 Holzkirchen, Germany
CONTACT NAME: Ms. Josefa Ruiz Irvine, Global 
Clinical Quality Assurance Biopharmaceuticals
TEL: +49 8024 9082955
Email: josefa.ruiz irvine@sandoz.com

Assay Methodology:

 Determination of serum Filgrastim (Human Granulocyte Colony-
Stimulating Factor) concentrations using Enzyme Immuno Assay 
(EIA)
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 Determination of Absolute Neutrophil Count (ANC) in human 
blood using clinical laboratory analyzer or flow cytometry

 Determination of CD34+ cells in blood using flow cytometry

During the analytical sites inspection, please:

□ Examine all pertinent items related to the analytical methods
used for the determination of concentrations of G-CSF and
CD34+ cell counts.

□ Compare the accuracy of analytical data reported in the BLA
submission against the original records at the sites. 

□ Determine if the site employed a validated analytical method 
to analyze the subject samples.

□ Compare the assay parameters (such as variability between and 
within runs, accuracy and precision, etc.) observed during the 
study sample analysis with those obtained during method 
validation.

□ Confirm that the accuracy and precision in matrix were 
determined using standards and QCs prepared from separate 
stock solutions.

□ Determine if the subject samples were analyzed within the
conditions and times of demonstrated stability. 

□ Confirm that freshly made calibrators and/or freshly made QCs 
were used for stability evaluations during method validation.

□ Scrutinize the number of repeat assays of the subject plasma 
samples, the reason for such repetitions, the SOP(s) for 
repeat assays, and if relevant stability criteria (e.g., 
number of freeze-thaw cycles) sufficiently covered the 
stability of reanalyzed subject samples.

□ Examine correspondence files between the analytical site and 
the applicant for their content.

Additional instructions to the ORA Investigator:

In addition to the compliance program elements, other study 
specific instructions may be provided by the DBGLPC POC prior to 
commencement of the inspection.  Therefore, we request that the 
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DBGLPC POC be contacted for any further instructions, inspection 
related questions or clarifications before the inspection and 
also regarding any data anomalies or questions noted during 
review of study records on site.

If you issue Form FDA 483, please forward a copy to the DBGLPC 
POC.  If it appears that the observations may warrant an OAI 
classification, notify the DBGLPC POC as soon as possible.

Remind the inspected site of the 15 business-day timeframe for 
submission of a written response to the Form FDA 483.  In 
addition, please forward a copy of the written response as soon 
as it is received to the DBGLPC POC.

DBGLPC POC: Arindam Dasgupta, Ph.D.
Pharmacologist
Office of Scientific Investigations
Tel: 1-301-796-3326
Fax: 1-301-847-8748
E-mail: arindam.dasgupta@fda.hhs.gov

DARRTS cc:
CDER OSI PM TRACK
OSI/DBGLPC/Taylor/Dejernett/Johnson/Fenty-Stewart/Nkah
OSI/DBGLPC/BB/Haidar/Skelly/Choi/Mada
OSI/DBGLPC/GLPB/Bonapace/Dasgupta
CDER/OND/OHOP/DHP/Przepiorka/Deisseroth/Akinsanya/Farrell
CDER/OPS/OBP/DTP/Gutierrez Lugo/Johnson/Verthelyi
CDER/OTS/OCP/DCP5/Schrieber/Bullock/Habtemariam/Rahman

Email cc:
ORAHQ/OMPTO/DMPTI/BIMO/Turner/Arline/Oliver/Colon

Draft: SRM 09/10/2014(Draft Amendment)
Edits: MFS 09/11/2014
ECMS: Cabinets/CDER_OC/OSI/Division of Bioequivalence & Good 
Laboratory Practice Compliance/INSPECTIONS/BE Program

/Clinical Sites/Sandoz Biopharmaceuticals, Germany

OSI file # BE6726

FACTS: 9447743
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Susan L; Qiu, Zhihao Peter; Gwise, Thomas 
E; Diak, Peter; McCulley, Lynda; Waldron, 
Peter; Bird, Steven; Place, Emily; Palmby, 
Todd; Marin, Keith; Werner, Nicholas W; 
Lackey, Jason; Auth, Doris; Zhao, Hong 
(CDER); Kim, Tamy; Schultz-Depalo, 
Marlene; Rulli, Karen; Rosenberg, Amy

FILING MEETING DISCUSSION:

GENERAL

 505(b)(2) filing issues:

o Is the application for a duplicate of a listed 
drug and eligible for approval under section 
505(j) as an ANDA? 

o Did the applicant provide a scientific 
“bridge” demonstrating the relationship 
between the proposed product and the 
referenced product(s)/published literature?

Describe the scientific bridge (e.g., BA/BE studies): 

  Not Applicable

  YES    NO

  YES    NO

 Per reviewers, are all parts in English or English 
translation?

If no, explain: 

  YES
  NO

 Electronic Submission comments

List comments: 

  Not Applicable

CLINICAL

Comments: 

  Not Applicable
  FILE
  REFUSE TO FILE

  Review issues for 74-day letter

 Clinical study site(s) inspections(s) needed?
  

If no, explain: 

  YES
  NO

 Advisory Committee Meeting needed? 

Comments: 

If no, for an NME NDA or original BLA , include the 

  YES
Date if known: Nov 5-6, 2014

  NO
  To be determined

Reason: 
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reason.  For example:
o this drug/biologic is not the first in its class
o the clinical study design was acceptable
o the application did not raise significant safety 

or efficacy issues
o the application did not raise significant public 

health questions on the role of the 
drug/biologic in the diagnosis, cure, 
mitigation, treatment or prevention of a 
disease

 Abuse Liability/Potential

Comments: 

  Not Applicable
  FILE
  REFUSE TO FILE

  Review issues for 74-day letter

 If the application is affected by the AIP, has the 
division made a recommendation regarding whether 
or not an exception to the AIP should be granted to 
permit review based on medical necessity or public 
health significance? 

Comments: 

  Not Applicable
  YES
  NO

CLINICAL MICROBIOLOGY

Comments: 

  Not Applicable
  FILE
  REFUSE TO FILE

  Review issues for 74-day letter

CLINICAL PHARMACOLOGY

Comments: No review issues

  Not Applicable
  FILE
  REFUSE TO FILE

  Review issues for 74-day letter

 Clinical pharmacology study site(s) inspections(s) 
needed?

  YES
  NO

BIOSTATISTICS

Comments: No review issues

  Not Applicable
  FILE
  REFUSE TO FILE

  Review issues for 74-day letter

NONCLINICAL 
(PHARMACOLOGY/TOXICOLOGY)

Comments: No review issues

  Not Applicable
  FILE
  REFUSE TO FILE

  Review issues for 74-day letter
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IMMUNOGENICITY (BLAs/BLA efficacy 
supplements only)

Comments: 

  Not Applicable
  FILE
  REFUSE TO FILE

  Review issues for 74-day letter

PRODUCT QUALITY (CMC)

Comments: 

  Not Applicable
  FILE
  REFUSE TO FILE

  Review issues for 74-day letter

Environmental Assessment

 Categorical exclusion for environmental assessment 
(EA) requested? 

If no, was a complete EA submitted?

If EA submitted, consulted to EA officer (OPS)?

Comments: 

YES
  NO

YES
  NO

YES
  NO

Quality Microbiology (for sterile products)

 Was the Microbiology Team consulted for validation 
of sterilization? (NDAs/NDA supplements only)

Comments: 

  Not Applicable

YES
  NO

Facility Inspection

 Establishment(s) ready for inspection?

 Establishment Evaluation Request (EER/TBP-EER) 
submitted to OMPQ?

Comments: 

  Not Applicable

  YES
  NO

  YES
  NO

Facility/Microbiology Review (BLAs only)

Comments: 

  Not Applicable
  FILE
  REFUSE TO FILE

  Review issues for 74-day letter
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REGULATORY PROJECT MANAGER 
PHYSICIAN’S LABELING RULE (PLR) FORMAT REVIEW 

OF THE PRESCRIBING INFORMATION

Complete for all new NDAs, BLAs, Efficacy Supplements, and PLR Conversion Labeling Supplements

Application: 125553

Application Type: New BLA (Biosimilar to Neupogen)

Name of Drug/Dosage Form: EP2006, prefilled syringe

Applicant:   Sandoz Inc. a Novartis Company

Receipt Date: May 8, 2014

Goal Date: March 8, 2015

1. Regulatory History and Applicant’s Main Proposals
This is an original submission for a biosimilar BLA of Sandoz’ rhG-CSF product under Section 351(k) 
of the Public Health Service Act [PHS Act, 42 U.S.C. 262(k)].   

The active ingredient of EP2006, rhG-CSF is a relatively simple, non-glycosylated protein.  Sandoz is 
seeking in this 351(k) BLA submission the licensure for the same indications for which the single 
reference product Neupogen® is approved: 
 Cancer patients receiving myelosuppressive chemotherapy 
 Patients with acute myeloid leukemia receiving induction or consolidation chemotherapy 
 Cancer patients receiving bone marrow transplant 
 Patients undergoing peripheral blood progenitor cell collection and therapy 
 Patients with severe chronic neutropenia 

PDUFA Goal Date is March 08, 2015.

2. Review of the Prescribing Information
This review is based on the applicant’s submitted Word format of the prescribing information (PI).  
The applicant’s proposed PI was reviewed in accordance with the labeling format requirements listed 
in the “Selected Requirements for Prescribing Information (SRPI)” checklist (see the Appendix).   

3. Conclusions/Recommendations
SRPI format deficiencies were identified in the review of this PI.  For a list of these deficiencies see 
the Appendix.  

All SRPI format deficiencies of the PI will be conveyed to the applicant in an advice letter. The
applicant will be asked to correct these deficiencies and resubmit the PI in Word format by July 28, 
2014. The resubmitted PI will be used for further labeling review.
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Appendix

The Selected Requirement of Prescribing Information (SRPI) is a 42-item, drop-down checklist of 
important format elements of the prescribing information (PI) based on labeling regulations (21 CFR 
201.56 and 201.57) and guidances.

Highlights

See Appendix A for a sample tool illustrating the format for the Highlights. 

HIGHLIGHTS GENERAL FORMAT 

1. Highlights (HL) must be in a minimum of 8-point font and should be in two-column format, with 
½ inch margins on all sides and between columns.

Comment:

2. The length of HL must be one-half page or less unless a waiver has been granted in a previous 
submission.  The HL Boxed Warning does not count against the one-half page requirement. 
Instructions to complete this item:  If the length of the HL is one-half page or less, select “YES” 
in the drop-down menu because this item meets the requirement.  However, if HL is longer than 
one-half page, select “NO” unless a waiver has been granted.

Comment:  

3. A horizontal line must separate HL from the Table of Contents (TOC).  A horizontal line must 
separate the TOC from the FPI.
Comment:  

4. All headings in HL must be bolded and presented in the center of a horizontal line (each 
horizontal line should extend over the entire width of the column as shown in Appendix A).  The 
headings should be in UPPER CASE letters.  

Comment:  

5. White space should be present before each major heading in HL.  There must be no white space 
between the HL Heading and HL Limitation Statement.  There must be no white space between 
the product title and Initial U.S. Approval.  See Appendix A for a sample tool illustrating white 
space in HL.

Comment: Under the HL, there should be a space before the statement “See 17 for PATIENT 
COUNSELING INFORMATION and FDA-approved patient labeling”

6. Each summarized statement or topic in HL must reference the section(s) or subsection(s) of the 
Full Prescribing Information (FPI) that contain more detailed information. The preferred format 

is the numerical identifier in parenthesis [e.g., (1.1)] at the end of each summarized statement or 
topic.

Comment:  

YES

YES

YES

YES

No

YES
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Comment:

13. The BW must have a heading in UPPER CASE, containing the word “WARNING” (even if 
more than one warning, the term, “WARNING” and not “WARNINGS” should be used) and 
other words to identify the subject of the warning (e.g., “WARNING: SERIOUS 
INFECTIONS and ACUTE HEPATIC FAILURE”).  The BW heading should be centered.

Comment:  

14. The BW must always have the verbatim statement “See full prescribing information for 
complete boxed warning.” This statement should be centered immediately beneath the heading 
and appear in italics.

Comment:  

15. The BW must be limited in length to 20 lines (this includes white space but does not include the 
BW heading and the statement “See full prescribing information for complete boxed 
warning.”).  

Comment:  

Recent Major Changes (RMC) in Highlights

16. RMC pertains to only the following five sections of the FPI:  BOXED WARNING, 
INDICATIONS AND USAGE, DOSAGE AND ADMINISTRATION, 
CONTRAINDICATIONS, and WARNINGS AND PRECAUTIONS.  RMC must be listed in 
the same order in HL as the modified text appears in FPI.   

Comment:  

17. The RMC must include the section heading(s) and, if appropriate, subsection heading(s) affected 
by the recent major change, together with each section’s identifying number and date 
(month/year format) on which the change was incorporated in the PI (supplement approval date).
For example, “Warnings and Precautions, Acute Liver Failure (5.1) --- 9/2013”. 

Comment:

18. The RMC must list changes for at least one year after the supplement is approved and must be 
removed at the first printing subsequent to one year (e.g., no listing should be one year older than 
revision date).

Comment:  

Indications and Usage in Highlights

19. If a product belongs to an established pharmacologic class, the following statement is required 
under the Indications and Usage heading in HL: “(Product) is a (name of established 
pharmacologic class) indicated for (indication)”.

Comment:  

Dosage Forms and Strengths in Highlights

20. For a product that has several dosage forms (e.g., capsules, tablets, and injection), bulleted 
subheadings or tabular presentations of information should be used under the Dosage Forms and 
Strengths heading.

N/A

N/A

N/A

N/A

N/A

N/A

YES

YES
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Comment:  

Contraindications in Highlights

21. All contraindications listed in the FPI must also be listed in HL or must include the statement
“None” if no contraindications are known.  Each contraindication should be bulleted when there 
is more than one contraindication.

Comment:  

Adverse Reactions in Highlights

22. For drug products other than vaccines, the verbatim bolded statement must be present: “To 
report SUSPECTED ADVERSE REACTIONS, contact (insert name of manufacturer) at 
(insert manufacturer’s U.S. phone number) or FDA at 1-800-FDA-1088 or 
www.fda.gov/medwatch”. 

Comment:  the section did not include the verbatim statement required.

Patient Counseling Information Statement in Highlights

23. The Patient Counseling Information statement must include one of the following three bolded
verbatim statements that is most applicable:

If a product does not have FDA-approved patient labeling:

 “See 17 for PATIENT COUNSELING INFORMATION” 

If a product has FDA-approved patient labeling:

 “See 17 for PATIENT COUNSELING INFORMATION and FDA-approved patient labeling” 

 “See 17 for PATIENT COUNSELING INFORMATION and Medication Guide” 

Comment:

Revision Date in Highlights

24. The revision date must be at the end of HL, and should be bolded and right justified (e.g., 
“Revised: 9/2013”).  

Comment:  

YES

NO

YES

YES
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Contents: Table of Contents (TOC)

See Appendix A for a sample tool illustrating the format for the Table of Contents.

25. The TOC should be in a two-column format.

Comment:  

26. The following heading must appear at the beginning of the TOC:  “FULL PRESCRIBING 
INFORMATION: CONTENTS”.  This heading should be in all UPPER CASE letters and 
bolded.

Comment:  

27. The same heading for the BW that appears in HL and the FPI must also appear at the beginning 
of the TOC in UPPER CASE letters and bolded.

Comment:  

28. In the TOC, all section headings must be bolded and should be in UPPER CASE.

Comment:  

29. In the TOC, all subsection headings must be indented and not bolded.  The headings should be in 
title case [first letter of all words are capitalized except first letter of prepositions (through),
articles (a, an, and the), or conjunctions (for, and)].

Comment:  

30. The section and subsection headings in the TOC must match the section and subsection headings 
in the FPI.

Comment:  

31. In the TOC, when a section or subsection is omitted, the numbering must not change. If a section 
or subsection from 201.56(d)(1) is omitted from the FPI and TOC, the heading “FULL 
PRESCRIBING INFORMATION: CONTENTS” must be followed by an asterisk and the 
following statement must appear at the end of TOC: “*Sections or subsections omitted from the 
full prescribing information are not listed.” 
Comment:  

YES

YES

N/A

YES

YES

YES

YES
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Full Prescribing Information (FPI)

FULL PRESCRIBING INFORMATION:  GENERAL FORMAT

32. The bolded section and subsection headings in the FPI must be named and numbered in 
accordance with 21 CFR 201.56(d)(1) as noted below (section and subsection headings should 
be in UPPER CASE and title case, respectively).  If a section/subsection required by regulation 
is omitted, the numbering must not change. Additional subsection headings (i.e., those not 
named by regulation) must also be bolded and numbered.  

BOXED WARNING
1  INDICATIONS AND USAGE
2  DOSAGE AND ADMINISTRATION
3  DOSAGE FORMS AND STRENGTHS
4  CONTRAINDICATIONS
5  WARNINGS AND PRECAUTIONS
6  ADVERSE REACTIONS
7  DRUG INTERACTIONS
8  USE IN SPECIFIC POPULATIONS

8.1 Pregnancy
8.2 Labor and Delivery
8.3 Nursing Mothers
8.4 Pediatric Use
8.5 Geriatric Use

9  DRUG ABUSE AND DEPENDENCE
9.1 Controlled Substance
9.2 Abuse
9.3 Dependence

10  OVERDOSAGE
11  DESCRIPTION
12  CLINICAL PHARMACOLOGY

12.1 Mechanism of Action
12.2 Pharmacodynamics
12.3 Pharmacokinetics
12.4 Microbiology (by guidance)
12.5 Pharmacogenomics (by guidance)

13  NONCLINICAL TOXICOLOGY
13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility
13.2 Animal Toxicology and/or Pharmacology

14  CLINICAL STUDIES
15  REFERENCES
16  HOW SUPPLIED/STORAGE AND HANDLING
17  PATIENT COUNSELING INFORMATION

Comment:  

33. The preferred presentation for cross-references in the FPI is the section (not subsection)
heading followed by the numerical identifier.  The entire cross-reference should be in italics and 
enclosed within brackets.  For example, “[see Warnings and Precautions (5.2)]” or “[see 
Warnings and Precautions (5.2)]”. 

Comment:

YES

YES
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34. If RMCs are listed in HL, the corresponding new or modified text in the FPI sections or 
subsections must be marked with a vertical line on the left edge.

Comment:  

FULL PRESCRIBING INFORMATION DETAILS

FPI Heading

35. The following heading must be bolded and appear at the beginning of the FPI: “FULL
PRESCRIBING INFORMATION”. This heading should be in UPPER CASE.

Comment:  

BOXED WARNING Section in the FPI

36. In the BW, all text should be bolded.

Comment:

37. The BW must have a heading in UPPER CASE, containing the word “WARNING” (even if 
more than one Warning, the term, “WARNING” and not “WARNINGS” should be used) and 
other words to identify the subject of the Warning (e.g., “WARNING: SERIOUS 
INFECTIONS and ACUTE HEPATIC FAILURE”).  

Comment:  

CONTRAINDICATIONS Section in the FPI

38. If no Contraindications are known, this section must state “None.”

Comment:  

ADVERSE REACTIONS Section in the FPI

39. When clinical trials adverse reactions data are included (typically in the “Clinical Trials
Experience” subsection of ADVERSE REACTIONS), the following verbatim statement or 
appropriate modification should precede the presentation of adverse reactions:

“Because clinical trials are conducted under widely varying conditions, adverse reaction rates 
observed in the clinical trials of a drug cannot be directly compared to rates in the clinical trials 
of another drug and may not reflect the rates observed in practice.”

Comment:  The verbatim statement above was not included in section 6.

40. When postmarketing adverse reaction data are included (typically in the “Postmarketing 
Experience” subsection of ADVERSE REACTIONS), the following verbatim statement or 
appropriate modification should precede the presentation of adverse reactions:

“The following adverse reactions have been identified during post-approval use of (insert drug         
name).  Because these reactions are reported voluntarily from a population of uncertain size, it is 
not always possible to reliably estimate their frequency or establish a causal relationship to drug 
exposure.”

Comment:  The statement was included but needs revision; there are editorial issues and the 
drug name is missing.

PATIENT COUNSELING INFORMATION Section in the FPI

N/A

YES

N/A

N/A

YES

NO

NO

NO
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41. Must reference any FDA-approved patient labeling in Section 17 (PATIENT COUNSELING 
INFORMATION section).  The reference should appear at the beginning of Section 17 and 
include the type(s) of FDA-approved patient labeling (e.g., Patient Information, Medication 
Guide, Instructions for Use).

Comment: Need to include this statement " See FDA-Approved Patient Labeling (Patient 
Package Insert)

42. FDA-approved patient labeling (e.g., Medication Guide, Patient Information, or Instructions for 
Use) must not be included as a subsection under section 17 (PATIENT COUNSELING 
INFORMATION).  All FDA-approved patient labeling must appear at the end of the PI upon 
approval.

Comment:

YES
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Appendix A:  Format of the Highlights and Table of Contents 
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M E M O R A N D U M DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE

   FOOD AND DRUG ADMINISTRATION
CENTER FOR DRUG EVALUATION AND RESEARCH

_______________________________________________________________

DATE: July 15, 2014

TO: Chief, 
Medical Products & Tobacco Trip Planning Branch
Division of Medical Products and Tobacco Inspections 
Office of Medical Products and Tobacco Operations

FROM: Sam H. Haidar, Ph.D., R.Ph.
Chief, Bioequivalence Branch
Division of Bioequivalence and GLP Compliance (DBGLPC) 
Office of Scientific Investigations (OSI)

SUBJECT: FY 2014, High Priority Biosimilar BLA, Pre-Approval
Data Validation Inspection, Bioresearch Monitoring, 
Human Drugs, CP 7348.001

   RE: BLA 125-553
        DRUG:  Filgrastim (human granulocyte colony-stimulating 

factor; G-CSF; EP2006; Zarxio®)
SPONSOR: Sandoz, Inc. (A Novartis Company), USA

This memo requests that you arrange for inspections of the 
clinical and analytical portions of the following 
pharmacokinetic, pharmacodynamic, and immunogenicity studies.

Once you identify ORA investigators, please contact the DBGLPC 
point of contact (POC) listed at the end of this assignment memo
to schedule the inspection of the analytical sites. A DBGLPC 
scientist will participate in the inspection of the analytical 
sites to provide scientific and technical expertise.

Background materials will be available in ECMS under the ORA 
folder.  The inspections should be completed prior to November 7, 
2014.

The inspections will be conducted under Bioresearch Monitoring 
Compliance Program CP 7348.001, not under CP 7348.811 (Clinical 
Investigators). At the completion of the inspections, please
send a scanned copy of completed sections A and B of this memo 
to the DBGLPC POC.
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Study: EP06-101
Title: “A randomized, double-blind, multiple-dose, 2-way 

crossover study to compare the pharmacokinetics,
pharmacodynamics, safety, and local tolerance of
10 µg/kg/day Filgrastim Sandoz and Filgrastim (Neupogen®)
following multiple subcutaneous administration in healthy 
adult subjects”

Study: EP06-103
Title: “A single center, randomized, double-blind, multiple-dose, 

two-way cross-over study to determine the 
pharmacodynamics and pharmacokinetics of Filgrastim
Sandoz and Neupogen® at two dose levels (2.5 and 
5.0 µg/kg body weight) administered to two groups 
(group 1: 2.5 µg/kg body weight, group 2: 5 µg/kg body 
weight) as single and multiple subcutaneous injections to 
healthy male and female subjects”

Study: EP06-109
Title: “A randomized, double-blind, two-way crossover study to 

determine the pharmacodynamics, pharmacokinetics and 
safety of EP2006 and Neupogen® (US-licensed) following a 
single subcutaneous injection in healthy subjects”

Study: EP06-302
Title: “A randomized, double-blind, parallel-group, multi-center 

Phase III study comparing the efficacy and safety of 
EP2006 and Neupogen® in breast cancer patients treated 
with myelosuppressive chemotherapy”

Clinical Site-1: Clinical Trial Center North
Martinistrasse 52. S10, 
D-20246 Hamburg, Germany

Principal 
Investigator: Ralf Freese, M.D.

Study: EP06-101

Note: Please note that Clinical Site-1 is closed. Sandoz 
confirmed that study records will be available for inspection at 
the following site:

Sandoz Biopharmaceuticals
Industriestr. 25
83607 Holzkirchen, Germany

Reference ID: 3593326



Page 3 - BIMO Assignment, BLA 125-553, Filgrastim (human 
granulocyte colony-stimulating factor; G-CSF; EP2006; 
Zarxio®) sponsored by Sandoz, Inc. (A Novartis Company), 
USA

CONTACT NAME: Ms. Josefa Ruiz Irvine, Global 
Clinical Quality Assurance Biopharmaceuticals
TEL: +49 8024 9082955
Email: josefa.ruiz irvine@sandoz.com

Clinical Site-2: University Köln – Pharmacology
Gleueler Str. 24
50931 Köln (Cologne), Germany

Principal 
Investigator: Prof. Dr. Uwe Fuhr

Study: EP06-103

Note: Please note that Clinical Site-2 is closed. Sponsor Sandoz 
confirmed that study records will be available for inspection at 
the following site:

Sandoz Biopharmaceuticals
Industriestr. 25
83607 Holzkirchen, Germany
CONTACT NAME: Ms. Josefa Ruiz Irvine, Global 
Clinical Quality Assurance Biopharmaceuticals
TEL: +49 8024 9082955
Email: josefa.ruiz irvine@sandoz.com

Clinical Site-3: InVentiv Health Clinical
5160, boul. Décarie, Suite 800
Montréal (Québec), H3X 2H9, Canada 

Principal 
Investigator: Richard Larouche, M.D.

Study: EP06-109; clinical conduct and absolute 
neutrophil counts

Note: Please note that Clinical Site-3 is closed. Sponsor Sandoz 
confirmed that study records will be available for inspection at 
the following site:

Sandoz Biopharmaceuticals
Industriestr. 25
83607 Holzkirchen, Germany
CONTACT NAME: Ms. Josefa Ruiz Irvine, Global 
Clinical Quality Assurance Biopharmaceuticals
TEL: +49 8024 9082955
Email: josefa.ruiz irvine@sandoz.com
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Clinical Site-4: Inspection of Clinical Site-4 will be arranged 
separately by DGCPC.  See bioanalytical records 
of study EP06-302 discussed below.

Study: EP06-302

SECTION A - RANDOMIZATION OR BLINDING

Because these studies are randomized and double-blinded, it is 
necessary for the ORA investigator to break the blind and use the 
treatment code provided to each clinical site to verify and 
confirm that subjects were dosed according to the treatment 
randomization schedule. Please verify the following during the 
inspection:

□ Collect a complete copy of the study randomization schedule
(also referred to as “blinding codes”) for the sites and the
dosing logs from the firms/clinical investigators. Unseal 
the randomization schedule and note the date and your 
initials on the envelope. Exhibit a photocopy of the 
complete randomization schedule in the EIR. If the 
randomization schedule was already unsealed, determine from 
the study director the reasons why. If a sealed 
randomization code is not available, please notify the POC 
immediately.

□ Unblind the treatment codes (e.g., test or reference
article) on the Case Report Forms, and use the treatment
codes to verify that 100% of the subjects were dosed
according to the study randomization schedule. Please
scratch off the label covers, if needed, to reveal the 
codes. Document the date and time that you unblind the 
treatment codes, if applicable.

SECTION B – CLINICAL DATA AUDIT

Please remember to collect relevant exhibits for all findings, 
including discussion items at closeout, as evidence of the 
findings.

During the clinical site inspection, please:

□ Confirm the informed consent forms and study records for 100% 
of subjects enrolled at the site. 
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Studies: EP06-101, EP06-103, EP06-109, and EP06-302: 
assays for G-CSF and CD34
EP06-101 and EP06-103: absolute neutrophil 
counts

Analytical Site-2:

  

Contact person:

Email: 

Study: EP06-109: assays for CD34 cells

Analytical Site-3:

Contact person:

Studies: EP06-101, EP06-103, EP06-109, and EP06-302:
assays for anti-rhG-CSF (antibodies)

Assay Methodology:

 Determination of serum Filgrastim (Human Granulocyte Colony-
Stimulating Factor) using Enzyme Immuno Assay (EIA; 
Quantikine® Human G-CSF kit)

 Semi-quantitative determination of serum anti-rhG-CSF
Antibodies (anti Recombinant Human Granulocyte Colony-
Stimulating Factor) using Radio Immuno Precipitation (RIP) 

 Determination of Absolute Neutrophil Count (ANC) in human 
blood using Sysmex XT-2000i

 Determination of CD34+ cells in blood using flow cytometry
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During the analytical sites inspection, please:

□ Examine all pertinent items related to the analytical methods
used for the determination of concentrations of G-CSF, CD34
cells, and anti-rhG-CSF antibodies in human serum.

□ Compare the accuracy of analytical data reported in the BLA
submission against the original records at the sites. 

□ Determine if the site employed a validated analytical method 
to analyze the subject samples.

□ Compare the assay parameters (such as variability between and 
within runs, accuracy and precision, etc.) observed during the 
study sample analysis with those obtained during method 
validation.

□ Confirm that the accuracy and precision in matrix were 
determined using standards and QCs prepared from separate 
stock solutions.

□ Determine if the subject samples were analyzed within the
conditions and times of demonstrated stability. 

□ Confirm that freshly made calibrators and/or freshly made QCs 
were used for stability evaluations during method validation.

□ Scrutinize the number of repeat assays of the subject plasma 
samples, the reason for such repetitions, the SOP(s) for 
repeat assays, and if relevant stability criteria (e.g., 
number of freeze-thaw cycles) sufficiently covered the 
stability of reanalyzed subject samples.

□ Examine correspondence files between the analytical site and 
the applicant for their content.

Additional instructions to the ORA Investigator:

In addition to the compliance program elements, other study 
specific instructions may be provided by the DBGLPC POC prior to 
commencement of the inspection.  Therefore, we request that the 
DBGLPC POC be contacted for any further instructions, inspection 
related questions or clarifications before the inspection and 
also regarding any data anomalies or questions noted during 
review of study records on site.
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If you issue Form FDA 483, please forward a copy to the DBGLPC 
POC.  If it appears that the observations may warrant an OAI 
classification, notify the DBGLPC POC as soon as possible.

Remind the inspected site of the 15 business-day timeframe for 
submission of a written response to the Form FDA 483.  In 
addition, please forward a copy of the written response as soon 
as it is received to the DBGLPC POC.

DBGLPC POC: Arindam Dasgupta, Ph.D.
Pharmacologist
Office of Scientific Investigations
Tel: 1-301-796-3326
Fax: 1-301-847-8748
E-mail: arindam.dasgupta@fda.hhs.gov

DARRTS cc:
CDER OSI PM TRACK
OSI/DBGLPC/Taylor/Dejernett/Johnson/Fenti-Stewart/Nkah
OSI/DBGLPC/BB/Haidar/Skelly/Choi/Mada
OSI/DBGLPC/GLPB/Bonapace/Dasgupta
CDER/OND/OHOP/DHP/Przepiorka/Deisseroth/Akinsanya/Farrell
CDER/OTS/OCP/DCP5/Schrieber/Rahman

Email cc:
ORAHQ/OMPTO/DMPTI/BIMO/Turner/Arline/Oliver/Colon

Draft: SRM 07/02/2014
Edit: YMC 07/08/2014; MFS 07/10/2014; SHH 07/14/2014
ECMS: Cabinets/CDER_OC/OSI/Division of Bioequivalence & Good 
Laboratory Practice Compliance/INSPECTIONS/BE Program

/Clinical Sites/Sandoz Biopharmaceuticals, Germany

OSI file # BE6726

FACTS: 9447743
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