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Disclaimer

Except as specifically identified, all data and information discussed below and 
necessary for approval of BLA 761091 are owned by Celltrion or are data for which 
Celltrion has obtained a written right of reference.  Any information or data necessary 
for approval of BLA 761091 that Celltrion does not own or have a written right to 
reference constitutes one of the following: (1) published literature, or (2) a prior FDA 
finding of safety or effectiveness for a listed drug, as reflected in the drug’s approved 
labeling.  Any data or information described or referenced below from reviews or 
publicly available summaries of a previously approved application is for descriptive 
purposes only and is not relied upon for approval of BLA 761091.
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1 Executive Summary

1.1 Introduction
Celltrion is requesting market approval for CT-P6, a proposed biosimilar product 

to US-licensed trastuzumab for all indications currently included in the Herceptin label.  
Herceptin (trastuzumab) was approved in the US in 1998 (BLA 103792) and the current 
label includes indications of HER2-overexpressing breast cancer, and HER2-
overexpressing metastatic gastric or gastroesophageal junction adenocarcinoma.  
Trastuzumab is a recombinant humanized monoclonal IgG1 antibody that binds to the 
extracellular domain of the HER2 protein, preventing activation of its intracellular 
tyrosine kinase.  CT-P6 has the identical amino acid sequence to the US-licensed 
Herceptin drug substance, trastuzumab.  In vitro pharmacology studies comparing 
HER2 binding affinity of CT-P6 and US-licensed Herceptin have been conducted and 
show that CT-P6 is similar to trastuzumab in these studies. In addition, repeat-dose 
toxicity and toxicokinetic (TK) assessment did not reveal toxic responses with either 
product; there were no apparent differences in systemic exposures. See below a 
summary of nonclinical findings.

1.2 Brief Discussion of Nonclinical Findings
Based on summary information presented in Module 2 of the BLA, CT-P6 and 

US-licensed Herceptin had similar profiles on HER2 binding affinity, 
FcγRIIIa/RIIIb/RIIa/RIIb/RI binding affinity, FcRn binding affinity, C1q binding affinity, 
cell-based binding affinity, antibody-dependent cellular cytotoxicity (ADCC), and anti-
proliferation activity.  However, for a conclusion on physicochemical similarity of CT-P6 
and the reference product (which includes similarity in functional assays), see the 
review by the quality team. 

A 4-week study with weekly administration of CT-P6 and US-licensed Herceptin 
were conducted in monkeys to compare the toxicity profiles and the toxicokinetic (TK) 
profiles of CT-P6 and US-licensed Herceptin.  Monkey has been identified as a 
pharmacologically relevant species.  CT-P6 or US-licensed Herceptin was administered 
to Cynomolgus monkeys at doses of 0 (Control), 14 and 42 mg/kg/week on Days 1, 8, 
15 and 22.  No apparent toxic response was observed in monkeys treated with CT-P6 
or US licensed Herceptin at doses up to 42 mg/kg, which was consistent with published 
data for US-licensed Herceptin.  TK evaluation showed that animals were continuously 
exposed to CT-P6 or US-licensed Herceptin for the duration of the study.  Following 
repeated administration of CT-P6 and US licensed Herceptin at 14 and 42 mg/kg, 
similar systemic exposures were observed for both products. Accumulation of CT-P6 
drug product and US-licensed Herceptin in serum was observed with repeated dosing 
over the 4-week dosing period.  No immunogenic (anti-drug antibodies) responses to 
CT-P6 or US-licensed Herceptin were detected in samples taken from treated animals.  

1.3 Recommendations
1.3.1 Approvability
From the Pharmacology/Toxicology perspective CT-P6 may be approved for the 
proposed indication.
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1.3.2 Additional Non Clinical Recommendations
Additional nonclinical studies are not needed at this time.

1.3.3 Labeling
The nonclinical sections of the label will be comparable to the label of the reference 
product trastuzumab.

2 Drug Information

2.1 Drug
CAS Registry Number:   180288-69-1 
Trade name:  Herzuma 
Code Name:  CT-P6 
Chemical Name:  a humanized monoclonal IgG1 antibody against HER2
Molecular Formula/Molecular Weight:  
Amino Acid Sequence of CT-P6 (copied from the Applicant’s submission)

  Heavy chain-C2192H3387N583O671S16 
  Light chain-C1032H1603N277O335S6
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2.6 Proposed Clinical Population and Dosing Regimen
Same as for the reference product, Herceptin.
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3 Studies Submitted
Studies Reviewed

Title Study no.
1 CT-P6: Comparative Toxicity Study by Weekly Intravenous (Bolus) 

Administration to Cynomolgus Monkeys for 4 Weeks
ZIP0014

2 Single Dose Intravenous Administration Toxicity Study of 
 in Sprague-Dawley Rats 

(impurity qualification)

GT13-00497

3 Bacterial Reverse Mutation test of  
(impurity qualification)

GT13-00498

Studies submitted, but not reviewed
Pharmacokinetics

Title Study no.
1 Validation Report for the Determination of CT-P6 in Cynomolgus 

Monkey Serum by Quantitative ELISA
2290/0038a

2 Validation Report for the Determination of Trastuzumab in Cynomolgus 
Monkey Serum by Quantitative ELISA

2290/0038b

3 Immunoassay Validation Report for the Detection of Anti-CT-P6 
Antibodies in Cynomolgus Monkey Serum by an 
Electrochemiluminescent Assay (ECLA)

2290/0038c

4 Immunoassay Validation Report for the Detection of Anti-Trastuzumab 
Antibodies in Cynomolgus Monkey Serum by an 
Electrochemiluminescent Assay (ECLA)

2290/0038d

Reference ID: 4223810

(b) (4)

(b) (4)



BLA 761091                                                                      Reviewer:  Wei Chen, PhD

8

4 Pharmacology
The pharmacology study results were summarized in the non-clinical overview section 
(Module 2 Section 2.4) and detailed in the Quality section (Module 3, Section 3.2.R) of 
the BLA. Data in support of the physicochemical similarity assessment have been 
reviewed by the quality team.

Based on summary information presented in Module 2, CT-P6 and US-licensed 
Herceptin have similar profiles on HER2 binding affinity, FcγRIIIa/RIIIb/RIIa/RIIb/RI 
binding affinity, FcRn binding affinity, C1q binding affinity, cell-based binding affinity, 
antibody-dependent cellular cytotoxicity (ADCC), and anti-proliferation activity.  For a 
conclusion on physicochemical (analytical and functional) similarity between CT-P6 and 
the reference product, see the review by the quality team.  

6 General Toxicology

Study title: CT-P6: Comparative Toxicity Study by Weekly Intravenous (Bolus) 
Administration to Cynomolgus Monkeys for 4 Weeks 

Key Study Findings 
 Weekly administration of CT-P6 or US-licensed Herceptin for 4 weeks resulted in 

no apparent adverse effects in monkeys
 There were no differences in systemic exposure to CT-P6 and US-licensed 

Herceptin at 14 mg/kg and 42 mg/kg.

Study no.: ZIP0014
Study report location: Module 4

Conducting laboratory and location:   
Date of study initiation: September 11, 2013

GLP compliance: Yes 
QA statement: Yes 

Drug, lot #, and % purity: CT-P6
Batch # 13A3C003
Purity: 100%
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Methods
                             Doses: 14, 42 mg/kg

Frequency of dosing: Weekly x 4 (on Days 1, 8, 15 and 22)
Route of administration: intravenous (bolus) injections

Dose volume: 2 mL/kg
Formulation/Vehicle: sterile water for injection

Species/Strain: Cynomolgus monkey (Macaca fascicularis).
Number/Sex/Group: 3/sex/group

Age: 29 to 32 months
Weight: Male: 1.99 kg to 2.76 kg; 

Female:  2.27 kg to 2.79 kg
Satellite groups: None

Unique study design: none
Deviation from study protocol: none   
    
The following table shows the details on experimental design (copied from the 
submission)

Observations and times:
Clinical signs:  At least twice daily for evidence of ill-health or reaction to treatment.   

Detailed observations were recorded on dosing days at the 
following times in relation to dose administration: During and 
immediately after dosing, 1 to 2 hours after dosing, and as late as 
possible in the working day.  Weekly for detailed physical 
examination

Body weights: in the week before treatment (Week -1), on the day that treatment 
commenced, weekly throughout the treatment period and before 
necropsy. 

Food consumption:  not performed
Ophthalmoscopy:  once pretreatment and Week 4
EKG and blood pressure:  once pretreatment, and in week1 and 4 at 1.5 and 4 hours 

after dosing 
Clinical chemistry:  once pretreatment, on Day 3, and once in week 4
Hematology:   once pretreatment, on Day 3, and once in week 4
Coagulation:  once pretreatment, on Day 3, and once in week 4   
Urinalysis: once pretreatment, and once in week 4
Gross pathology: all animals at necropsy, 
Organs weigh: all animals at necropsy, on study day 28
Histopathology: all animals at necropsy, on study day 28       
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   Adequate Battery:          yes (x),  no (  )  
Peer review:    yes (x ),  no (  )

Toxicokinetics:  Blood samples were collected from all animals. The sampling schedule 
was as follows 

Other assessments:
Anti-drug antibody): Pretreatment and termination
Injection site observations: on each day of treatment (prior to dosing), the day after each 

dose and daily thereafter
Respiration rate: once pretreatment, and once in weeks 1 and 4 at 1.5 and 4 

hours after dosing
Body temperature: once pretreatment, and once in weeks 2 and 4 at 1.5 hours 

after dosing
Immunophenotyping of peripheral blood leucocytes: 

once pretreatment, and once in weeks 1 and 4 at 24 and 72 
hours after dosing

Results
Mortality: none 
Clinical Signs: unremarkable
Body Weights:  unremarkable 
Ophthalmoscopy:  unremarkable
ECG:  unremarkable
Clinical Chemistry: unremarkable
Hematology:   unremarkable
Coagulation:  unremarkable
Urinalysis: unremarkable
Gross Pathology: unremarkable
Organ Weights:  unremarkable
Histopathology:   unremarkable
Toxicokinetics: See table below
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Date of study initiation: September 12, 2013
GLP compliance: no
QA statement: Yes 
Drug, lot #, and % purity:

Lot # MD060891309
Purity: 98%

Key Study Findings
 No adverse effect was observed in animals at dose up to 1000 mg/kg. 

Methods
Doses: 250, 500, 1000 mg/kg*

* No clinical symptoms appeared at 250 mg/kg 
in the preliminary tests, therefore; the maximal 
dose of 1000 mg/kg was selected as the HD 
(ICH M3, referred by the Applicant)

Frequency of dosing: Single dose
Route of administration: intravenous (bolus) injections
Dose volume: 5 mL/kg
Formulation/Vehicle: sterile water for injection
Species/Strain: Sprague-Dawley(SD) rats
Number/Sex/Group: 5/sex/group
Age: 8 weeks at the initiation of the administration
Weight: Male: 201.06 - 215.66 g 

Female:  175.93 - 185.89 g
Satellite groups: None
Unique study design: none
Deviation from study protocol: none   

The following table shows the details of the experimental design (copied from the 
submission)

Reference ID: 4223810

(b) (4)



BLA 761091                                                                      Reviewer:  Wei Chen, PhD

13

Observations and times:
Clinical signs:  continuously during the first half-hour, after that one hour intervals 

until six hours after injection, starting 2nd day, once every day up to 14 
days 

Body weights: on the days of acquisition and grouping, prior to administration, and 
on 1, 7 and 14 days after the administration

Food consumption:  not performed
Ophthalmoscopy:  not performed
EKG/ blood pressure:  not performed 
Clinical chemistry: not performed
Hematology:   not performed 
Coagulation:  not performed
Urinalysis: not performed
Gross pathology: all animals On Day 14 after the administration 
Organs weigh:   not performed
Histopathology:  not performed       
Toxicokinetics:  not performed

Results
Mortality: none 
Clinical Signs: unremarkable
Body Weights:  unremarkable 
Gross Pathology:  unremarkable

Reference ID: 4223810



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

WEI CHEN
02/20/2018

HALEH SABER
02/20/2018

Reference ID: 4223810




