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1.

Background

On May 30, 2017, the applicant submitted biologics license application (BLA) 761091 under
Section 351(k) of the Public Health Service Act for CT-P6, a proposed biosimilar to USlicensed Herceptin (trastuzumab; henceforth referred to as US-Herceptin)2. At that time, the
applicant was seeking licensure of CT-P6 for the same indications as US-Herceptin, namely
for adjuvant treatment of breast cancer, metastatic breast cancer, and metastatic gastric cancer.
During the review of the initial submission for CT-P6, the Agency concluded that the applicant
had adequately demonstrated biosimilarity, but issued a complete response (CR) letter to the
applicant on the basis of facility and product quality deficiencies.
Section 351(i) of the Public Health Service Act (PHS Act) defines the terms “biosimilar” or
“biosimilarity” to mean that “the biological product is highly similar to the reference product
notwithstanding minor differences in clinically inactive components” and that “there are no
clinically meaningful differences between the proposed biosimilar and the reference product in
terms of the safety, purity, and potency of the product.” Both parts of the statutory definition
must be met to demonstrate biosimilarity, but the foundation of the data demonstrating
biosimilarity is extensive structural and functional characterization to support a determination
that the products are highly similar.
The applicant conducted an analytical comparison between the proposed biosimilar and USHerceptin to support the demonstration that CT-P6 is highly similar to US-Herceptin. The
applicant also conducted a head-to-head comparison of the non-clinical PK and toxicity
profiles of CT-P6 and US-Herceptin via intravenous administration in cynomolgus monkeys.
Further, the applicant conducted a clinical PK similarity study, CT-P6 1.5, and a comparative
clinical study, CT-P6 3.2 (henceforth referred to as study 3.2), to support the demonstration of
no clinically meaningful differences between CT-P6 and US-Herceptin.
The analytical data supported the determination that CT-P6 is highly similar to US-Herceptin
notwithstanding minor differences in clinically inactive components. In addition, the data
submitted from the clinical development program of CT-P6 supported a demonstration of no
clinically meaningful differences between CT-P6 and US-Herceptin. Together, the totality of
the data thus supported the demonstration of biosimilarity of CT-P6 to US-Herceptin during
the initial review of the dossier. The applicant also provided adequate scientific justification
for extrapolation of data to support licensure of CT-P6 under Section 351(k) as a biosimilar for
the conditions of use for which US-Herceptin has been previously approved and for which the
applicant sought licensure.
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However, the manufacturing and control data submitted in the original application were not
sufficient to support a conclusion that the manufacture of CT-P6 was well controlled and
would lead to a product that is pure and potent for the duration of the shelf life; additional
facility deficiencies were also documented. A CR letter for facility and product quality
deficiencies (related to manufacturing and control data) was issued on March 30, 2018.
On June 15, 2018, the applicant submitted responses to address deficiencies identified in the
CR letter in their BLA (761091) Class 2 Resubmission. The applicant has modified the
requested indications for their product. The requested indications now are:
Adjuvant breast cancer:
CT-P6 is indicated for adjuvant treatment of HER2 overexpressing node positive or node
negative (ER/PR negative or with one high risk feature breast cancer)
 As part of a treatment regimen consisting of doxorubicin, cyclophosphamide, and
either paclitaxel or docetaxel
 As part of a treatment regimen with docetaxel and carboplatin
Metastatic breast cancer (MBC):



2.

In combination with paclitaxel for first-line treatment of HER2-overexpressing
metastatic breast cancer
As a single agent for treatment of HER2-overexpressing breast cancer in patients
who have received one or more chemotherapy regimens for metastatic disease
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The product quality deficiencies (related to manufacturing and controls) described in the CR
letter dated February 28, 2018 have been addressed in the resubmission. Overall, the OPQ
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review of manufacturing and controls in the resubmission and in the initial BLA submission
have confirmed that the processes and methods used for drug substance and drug product
manufacturing, release, and stability testing are sufficient to assure a consistent and safe
product.
The commercial manufacture of CT-P6 drug substance (DS) and drug product (DP) at
Celltrion, Inc. (Incheon, Republic of Korea) is recommended for approval by the Division of
Inspectional Assessment (DIA, OPF, OPQ), as a prelicense inspection performed during the
resubmission review cycle (August 20-28, 2018) was classified as Voluntary Action Indicated
(VAI). A prelicense inspection was not conducted during the first review cycle due to the
Official Action Indicated (OAI) status of the facility associated with a Warning Letter (WL
320-18-28) issued to the firm based on a post-approval inspection for BLA 125544 (Inflectra)
and a GMP surveillance inspection.
Key changes made by the applicant during this review cycle are included in the CMC
executive summary dated November 19, 2018.
An inspection of Celltrion was conducted by FDA from August 20-28, 2018. This inspection
covered CT-P6 DS and DP manufacture as well as the QC laboratories and the similarity
assessment data. There were no issues with the similarity data, but a seven-item FDA Form483 was issued upon completion of the inspection. The DIA review team deemed the
sponsor’s responses to the Form-483 items adequate and recommended approval of the facility
for BLA 761091. The compliance status of the DS and DP manufacturing facility is
acceptable.

3.

Nonclinical Pharmacology/Toxicology

Refer to the CDTL review filed in DARRTS on March 29, 2018.

4.

Clinical Pharmacology

Refer to the CDTL review filed in DARRTS on March 29, 2018.

5.

Clinical Microbiology

Refer to the CDTL review filed in DARRTS on March 29, 2018.

6.

Clinical/Statistical- Efficacy

Refer to the CDTL review filed in DARRTS on March 29, 2018.

7.

Safety

Refer to the CDTL review filed in DARRTS on March 29, 2018.
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8.

Advisory Committee Meeting

An advisory committee meeting was not held for this application.

9. Pediatrics
Refer to the CDTL review filed in DARRTS on March 29, 2018.

10. Other Relevant Regulatory Issues
Refer to the CDTL review filed in DARRTS on March 29, 2018.

11. Labeling
Prescribing Information
The draft labeling submitted by the applicant to BLA 761091 on December 13, 2018 is
adequate from a review perspective.

12. Recommendations
Recommended Regulatory Action
All deficiencies included in the March 30, 2018 CR letter have been adequately addressed by
the applicant. In considering the totality of the evidence, the data submitted by the applicant
show that CT-P6 is highly similar to US-Herceptin, notwithstanding minor differences in
clinically inactive components, and support a demonstration that there are no clinically
meaningful differences between CT-P6 and US-Herceptin in terms of safety, purity and
potency; therefore, we recommend approval of BLA 761091 for CT-P6 as a biosimilar to USHerceptin for the following indications for which US-Herceptin is currently licensed and for
which Celltrion is seeking licensure:
Adjuvant breast cancer:
CT-P6 is indicated for adjuvant treatment of HER2 overexpressing node positive or node
negative (ER/PR negative or with one high risk feature breast cancer)
 As part of a treatment regimen consisting of doxorubicin, cyclophosphamide, and
either paclitaxel or docetaxel
 As part of a treatment regimen with docetaxel and carboplatin
Metastatic breast cancer (MBC):
 In combination with paclitaxel for first-line treatment of HER2-overexpressing
metastatic breast cancer
 As a single agent for treatment of HER2-overexpressing breast cancer in patients
who have received one or more chemotherapy regimens for metastatic disease
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Risk Evaluation and Management Strategies (REMS)
A REMS is not indicated.
Postmarketing Requirements (PMRs) and Commitments (PMCs)
Office of Clinical Pharmacology Post-Marketing Commitment:
Submit additional long-term storage stability data on CT-P6 for 559 days covering the duration
of the study from the date of sample collection to the last sample analysis date.
Final Report Submission:
March, 2019
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1. Introduction
On May 30, 2017, the applicant submitted a biologics license application (BLA) under Section
351(k) of the Public Health Service Act for CT-P6, a proposed biosimilar to US-licensed
Herceptin (trastuzumab)2. The Applicant is seeking licensure of CT-P6 for the same indications
as US-Herceptin:
Adjuvant breast cancer:
d. As part of a treatment regimen consisting of doxorubicin, cyclophosphamide, and
either paclitaxel or docetaxel
e. With docetaxel and carboplatin
f. As a single agent following multi-modality anthracycline based therapy
Metastatic breast cancer (MBC):
c. In combination with paclitaxel for first-line treatment of HER2-overexpressing
metastatic breast cancer
d. As a single agent for treatment of HER2-overexpressing breast cancer in patients who
have received one or more chemotherapy regimens for metastatic disease
Metastatic gastric cancer:
b. In combination with cisplatin and capecitabine or 5-fluorouracil, for the treatment of
patients with HER2 overexpressing metastatic gastric or gastroesophageal junction
adenocarcinoma who have not received prior treatment for metastatic disease
Section 351(i) of the Public Health Service Act (PHS Act) defines the terms “biosimilar” or
“biosimilarity” to mean that “the biological product is highly similar to the reference product
notwithstanding minor differences in clinically inactive components” and that “there are no
clinically meaningful differences between the proposed biosimilar and the reference product in
terms of the safety, purity, and potency of the product.” Both parts of the statutory definition
must be met to demonstrate biosimilarity, but the foundation of the data demonstrating
biosimilarity is extensive structural and functional characterization to support a determination
that the products are highly similar.
The applicant conducted an analytical comparison between the proposed biosimilar and USlicensed Herceptin (henceforth referred to as US-Herceptin) to support the demonstration that the
products are highly similar. The applicant also conducted a head-to-head comparison of the nonclinical PK and toxicity profiles of CT-P6 and US-Herceptin via intravenous administration in
cynomolgus monkeys. Further, the applicant conducted a PK similarity study, CT-P6 1.5, and a
comparative clinical study, CT-P6 3.2 (henceforth referred to as study 3.2), to support the
demonstration of no clinically meaningful differences between CT-P6 and US-Herceptin.

2

In this document, any reference to “Herceptin” should be considered a reference to US-licensed Herceptin.
References to unknown sources of trastuzumab (e.g., based on historical studies) will use “trastuzumab”.
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Anti-drug antibodies were measured in study 3.2 comparing CT-P6 to US-Herceptin. The data
indicate that there is no increase in immunogenicity risk in terms of ADA development for CT-P6
when compared to US-Herceptin, which supports the demonstration of no clinically meaningful
differences to US-Herceptin.
The applicant provided adequate scientific justification for extrapolation of data to support
licensure of CT-P6 under Section 351(k) as a biosimilar for the conditions of use for which USHerceptin has been previously approved.
In considering the totality of the evidence, the data submitted by the applicant show that CT-P6 is
highly similar to US-Herceptin, notwithstanding minor differences in clinically inactive
components, and support a demonstration that there are no clinically meaningful differences
between CT-P6 and US-Herceptin in terms of safety, purity and potency (safety and efficacy);
however, due to manufacturing and control deficiencies, described in further detail in section 3 of
this review, the application is not recommended for approval.

2. Background
The Biologics Price Competition and Innovation Act of 2009 (BPCI Act) created an abbreviated
licensure pathway for biological products shown to be “biosimilar” to or “interchangeable” with
an FDA-licensed biological product (the “reference product”). This abbreviated licensure
pathway under section 351(k) of the PHS Act permits reliance on certain existing scientific
knowledge about the safety, purity, and potency of the reference product, and enables a
biosimilar biological product to be licensed based on less than a full complement of product
specific nonclinical and clinical data.
Section 351(k) of the PHS Act defines the terms “biosimilar” or “biosimilarity” to mean that “the
biological product is highly similar to the reference product notwithstanding minor differences in
clinically inactive components” and that “there are no clinically meaningful differences between
the biological product and the reference product in terms of the safety, purity, and potency of the
product.”
Development of a biosimilar product differs from development of a biological product intended
for submission under section 351(a) of the PHS Act (i.e., a “stand-alone” marketing application).
The goal of a “stand-alone” development program is to demonstrate the safety, purity and
potency of the proposed product in each indication based on data derived from a full complement
of clinical and nonclinical studies. The goal of a biosimilar development program is to
demonstrate that the proposed product is biosimilar to the reference product. While both
standalone and biosimilar product development programs generate analytical, nonclinical, and
clinical data, the number and types of studies conducted will differ based on differing goals and
the different statutory standards for licensure.
The “totality of the evidence” submitted by the applicant should be considered when evaluating
whether an applicant has adequately demonstrated that a proposed product meets the statutory
standard for biosimilarity to the reference product. Such evidence generally includes comparative
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structural and functional characterization, animal study data, human PK and, if applicable,
pharmacodynamics (PD) data, clinical immunogenicity data, and other clinical safety and
effectiveness data.
In general, an applicant needs to provide information to demonstrate biosimilarity based on data
directly comparing the proposed biosimilar product with the US-licensed reference product.
Regulatory History
December 19, 2013: Biosimilar Biological Product Development (BPD), Type 2 Meeting
 Discussed FDA’s position that the 2-way analytical similarity assessment between CT-P6
and US-licensed Herceptin is not sufficient to support a demonstration of biosimilarity, and
that determination of analytical similarity will be a review issue; that a 3-way scientific
bridge between EU-Herceptin, US-Herceptin, and CT-P6 would not be needed if only USHerceptin was used as the active comparator and there is no need to rely on any data
generated using EU-Herceptin to support approval; FDA clarified that all patients who
received neoadjuvant therapy should receive adjuvant HER2 therapy post-operatively;
primary analysis should be based on pCR rate ratio and equivalence margins calculated based
on this ratio; FDA clarified that an equivalence design should be used for study 3.2;
clarification on scientific justification for extrapolation was provided.
March 21, 2017: BPD, Type 3 Meeting
 Discussed pre-specified equivalence margins and 90% CI for pCR; FDA agreed to exclusion
of 13 patients from one GCP non-compliant site; FDA agreed with pCR definition and that
the per-protocol set should be used as primary endpoint analysis; sensitivity analyses should
be conducted on a subset of the intention-to-treat (ITT) population which excludes patients
from the GCP non-compliant site; Celltrion will submit 1 year of clinical data in the initial
application and 20 months median follow up for safety/immunogenicity at the Day 120
Safety Data Update.
May 30, 2017: BLA 761091 submitted to FDA.

3. CMC/Device
Source: CMC/Quality/Micro/Facilities Review Team, CMC Executive Summary dated February
8, 2018; OPQ Drug Product Microbiology Review dated January 19, 2018; OPQ Product
Quality Microbiology Review and Evaluation dated February 21, 2018
Discipline
Drug Substance
Drug Product
Drug Substance Microbiology
Drug Product Microbiology
Facility
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Dr. Scott Nichols (DS microbiology review) recommended approval of the BLA, as amended,
from a microbial control and a microbiological product quality perspective.
Drs. Candace Gomez-Broughton (DP and BWFI microbiology review) recommended approval
of the BLA from an assessment of sterility assurance and microbiology product quality
perspective.

Facilities review/inspection
Facilities review was performed by Thuy T. Nguyen, OPF/DIA, with concurrence from branch
chief Zhihao Peter Qiu. Adequate descriptions were provided for the CT-P6 DS and DP at the
Celltrion facility but the Division of Inspectional Assessment, OPF, OPQ was unable to conduct
a pre-license inspection in support of this BLA for the following reason. A surveillance
inspection was conducted at the Celltrion, Inc. facility in Incheon, Republic of Korea, from May
22 – June 02, 2017 which resulted in an Official Action Indicated (OAI) status with Warning
Letter Recommendation. The Warning Letter was issued to Celltrion on January 26, 2018. A
pre-licensing inspection cannot be conducted until the OAI status is cleared by OMQ. Master
Cell Bank and testing facilities for DS and DP are acceptable. The Celltrion Inc., Incheon,
Republic of Korea facility is recommended for WITHHOLD from a facilities assessment
standpoint.

Analytical similarity assessment
The analytical similarity assessment was performed to demonstrate that CT-P6 and USHerceptin are highly similar, notwithstanding minor differences in clinically inactive
components.
CT-P6 was evaluated and compared to US-Herceptin using a battery of biochemical, biophysical,
and functional assays, including assays that addressed each major potential mechanism of action
(see Section II A, CMC Executive Summary). The analytical data submitted support the
conclusion that CT-P6 is highly similar to US-Herceptin. The amino acid sequences of CT-P6
and US-Herceptin are identical. A comparison of the secondary and tertiary structures and the
impurity profiles of CT-P6 and US-Herceptin support the conclusion that the two products are
highly similar.
Inhibition of proliferation, and ADCC activity, which reflect the presumed primary mechanisms
of action of trastuzumab, were determined to be equivalent. HER2 binding is similar between
CT-P6 and US-Herceptin. Some tests indicate that small shifts in low abundance glycan forms
[e.g., sialic acid, high mannose, and non-glycosylated heavy chain (NGHC)] exist and are likely
an intrinsic property of CT-P6 due to the manufacturing process. High mannose and sialic acid
containing glycans can impact PK, while NGHC is associated with loss of effector function
through reduced FcγRIIIa binding and reduced ADCC activity. However, ADCC activity was
similar and FcγRIIIa binding was similar between CT-P6 and US-Herceptin. The minor
differences related to the increase in total mannose forms and NGHC and decrease in sialic acid
were addressed by the ADCC similarity and by the PK similarity between CT-P6 and US-
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Herceptin as concluded by the clinical review team. Additional subtle differences in size and
charge related variants were detected; however, these variants generally remain within the
quality range criteria. Further, the data submitted by the applicant support the conclusion that
CT-P6 and US-Herceptin can function through the same mechanisms of action for the
indications for which US-Herceptin is currently approved, to the extent that the mechanisms of
action are known or can reasonably be determined. Thus, based on the extensive comparison of
the functional, physicochemical, protein and higher order structure attributes, CT-P6 is highly
similar to US-Herceptin, notwithstanding minor differences in clinically inactive components.
CT-P6 meets the statutory “same strength” requirement under section 351(k)(2)(A)(i)(IV) of the
PHS Act.
Reviewer Comment: I concur with the CMC/OPQ review team’s conclusion that the analytical
data supports a determination that CT-P6 is highly similar to US-Herceptin. However, because
of manufacturing and control deficiencies as well as facility deficiencies, this application is not
recommended for approval. Refer to the finalized list of Complete Response comments in the
CR Letter forwarded to the applicant on March 29, 2018.

CDRH
CDRH consultation was requested pertaining to the product label for BLA 761091, under
sections 1.1, 1.2, and 1.3, regarding the statement for the companion diagnostic. Per CDRH
reviewers (Drs. Jacob Richards, Eunice Lee, and Reena Philip), CDRH agreed with the CDER
review team that the label should indicate the following: “Select patients for therapy based on an
FDA‐approved companion diagnostic for a trastuzumab product.”
The applicant was requested to provide a rationale for why the approved companion diagnostics
for trastuzumab could serve as companion diagnostics for CT-P6. The applicant provided a
response on January 19, 2018. CDRH reviewers concluded that Celltrion’s response explaining
why it believes the approved companion diagnostics for trastuzumab could serve as companion
diagnostics for CT-P6 is adequate. Moreover, for purposes of the HER‐2 tests approved as
companion diagnostics for trastuzumab, CDRH believes that reference to trastuzumab in the
device labeling includes not only Herceptin but also products determined to be biosimilar to
Herceptin.

4. Nonclinical Pharmacology/Toxicology
Source: Pharmacology and Toxicology primary Review dated February 20, 2018 (Drs. Wei
Chen and Haleh Saber)
Final Pharmacology/Toxicology Team Recommendations: Approval.
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 CTP6 and US-licensed Herceptin. Monkey has been identified as a pharmacologically relevant
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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 4week dosing period. No immunogenic (anti-drug antibodies) responses to CT-P6 or US-licensed
Herceptin were detected in samples taken from treated animals.
The pharmacology/toxicology review team recommended approval.
Reviewer Comment: I concur with nonclinical team’s conclusion that the submitted
pharmacology and toxicology data were adequate to demonstrate similarity in the toxicity and
TK profiles of CT-P6 and US-Herceptin in cynomolgus monkeys.

5. Clinical Pharmacology
Source: Clinical Pharmacology Review (Drs. Christy S. John, Thiengi M. Thway, Sarah J.
Schrieber and Nam Atiqur Rahman) and immunogenicity analysis from Dr. Shadia Zaman)
Final Clinical Pharmacology Team Recommendations: Approval
The objectives of the clinical pharmacology program were to demonstrate pharmacokinetic (PK)
similarity between CT-P6 and US-Herceptin. The Applicant submitted study CT-P6 1.5 which
evaluated the PK of CT-P6 and US-Herceptin.
Study CT-P6 1.5 was a single-dose, randomized, double-blind, 2-arm, parallel group study in 70
healthy male subjects designed to demonstrate PK similarity of CT-P6, and US-licensed
Herceptin following a single 6 mg/kg intravenous dose infused over 90 minutes. The 90%
confidence intervals (CI) for all pairwise comparisons of the PK endpoint (AUC0-inf) were
within the limits of 80 to 125%. The results of the study established PK similarity between CTP6 and US-licensed Herceptin. Overall, Study CT-P6 1.5 supports a demonstration of PK
similarity between CT-P6 and US-licensed Herceptin.
Immunogenicity
The incidence of immunogenicity for CT-P6 and US-licensed Herceptin was compared in a
multiple-dose, parallel-arm study in 562 patients with early HER2 positive breast cancer (CT-P6
3.2). The results indicate similar incidence and titers of anti-drug antibodies (ADA) for both
products. These data indicate that there is no increase in immunogenicity risk for CT-P6 as
compared to US-licensed Herceptin.
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In conclusion, the PK and immunogenicity results support a demonstration of no clinically
meaningful differences between CT-P6 and US-licensed Herceptin and add to the totality of the
evidence to support a demonstration of biosimilarity of CT-P6 and US-licensed Herceptin.
Reviewer Comment: I concur with clinical pharmacology team’s conclusion that the submitted
clinical pharmacology study adequately demonstrated PK similarity between CT-P6 and USHerceptin. The evidence of PK similarity supports a demonstration of no clinically meaningful
differences between CT-P6 and US-Herceptin. The immunogenicity data indicate that there is no
increase in immunogenicity risk for CT-P6 when compared to US-Herceptin, which supports a
demonstration of no clinically meaningful differences between CT-P6 and US-Herceptin.

6. Clinical Microbiology
Not applicable.

7. Clinical/Statistical- Efficacy
Source: Combined Clinical/Stat Review (Drs. Jennifer Gao, Erik Bloomquist and Shenghui
Tang)
Final Clinical/Statistical Team Recommendations: Approval
The applicant also submitted study CT-P6 3.2 to support a determination of no clinically
meaningful differences between CT-P6 and US-Herceptin.
Study 3.2 is a double-blind, randomized, parallel-group clinical study to compare the efficacy
and safety of CT-P6 and US-Herceptin in the neoadjuvant and adjuvant treatment of patients
with early HER2 positive breast cancer. In the neoadjuvant portion, patients were treated with 4
cycles of CT-P6 plus docetaxel or US-Herceptin plus docetaxel followed by 4 cycles of CT-P6
or US-Herceptin with 5-fluorouracil, epirubicin, and cyclophosphamide chemotherapy. In the
adjuvant portion, CT-P6 or US-Herceptin was continued to complete 1 year of trastuzumabbased therapy (up to 10 cycles during the adjuvant portion). See Figure 1, below. Patients were
randomized 1:1 and stratified by disease stage (stage I or II vs. IIIa), estrogen/progesterone
receptor status (positive vs. negative); country of treatment was an additional geographic
stratification factor.
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Figure 1. CT-P6 3.2 Study Schema
Source: CT-P6 3.2 Clinical Study Report

The primary efficacy endpoint of this trial was pathological complete response (pCR), defined as
the absence of invasive tumor cells in the breast and in axillary lymph nodes, regardless of DCIS.
The pCR was determined at the time of surgery, using hematoxylin and eosin evaluation of the
resected breast specimen. The applicant used the 90% asymptotic confidence region of the ratio
of pCR in the CT-P6 arm vs. the US-Herceptin arm as the primary analysis strategy. The
primary analysis population was the per-protocol set (those without major protocol violations);
the intention to treat population was used for supportive purposes.
The study was deemed positive if the 90% confidence region for the ratio was entirely contained
with the interval (0.75, 1.35). To calculate this interval, the applicant reviewed six study control
arms to obtain pCR rates for the control arm and four study treatment arms to obtain pCR rates
for the treatment arms. The overall pCR rate for their control arm was estimated to be 15.9% (14
– 18%), and the overall pCR rate for their treatment arm was estimated to be 53.7% (38-70%).
Using a 50% retention rate, the sponsor derived their equivalence margin for the ratio.
The applicant sized their study to achieve 80% power for the primary endpoint. The sponsor
calculated that 266 patients per arm would provide sufficient power and account for a 10%
dropout.
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The primary pCR data were reviewed by a blinded central committee as a sensitivity analysis.
Note that only pathology reports were sent to the blinded central committee, so the agreement
was 100% between the local pathology and central pathology.
Key secondary endpoints included radiological endpoints such as overall response rate using
RECIST v1.1 criteria and PFS. Overall survival was also a key secondary endpoint. For the
radiological endpoints, scans were done in the neoadjuvant and adjuvant periods. The local
investigator determined whether an individual had a response or progression event. A central
review committee was used and reviewed the radiological images and made determinations of
ORR and PFS for sensitivity purposes.
The statistical analysis plan had four versions. Significant changes include a change from the
risk difference to risk ratio, the use of a 90% confidence interval instead of a 95% confidence
interval for the primary analysis, and the use of the per protocol population for the primary
analysis.
In summary, Study 3.2, together with other information in the application including Study 1.5,
supports the demonstration of no clinically meaningful differences between CT-P6 and USHerceptin. Specifically, the 90% confidence interval for the pCR ratio between CT-P6 and USHerceptin in Study 3.2 is within the equivalence margin.
Reviewer Comment: I concur with clinical team’s conclusion that the submitted clinical study
demonstrated no differences in terms of efficacy between CT-P6 and US-Herceptin.
Consequently, the results of study 3.2 support a demonstration of no clinically meaningful
differences between CT-P6 and US-Herceptin.

8. Safety
Source: Combined Clinical/Stat Review dated February 13, 2018 (Dr. Jennifer Gao)
Final Clinical/Statistical Team Recommendations: Approval
The safety evaluation for this application is based on the neoadjuvant and adjuvant study
portions of study 3.2. The safety assessments for 3.2 are adequate. There was particular attention
to assessment of cardiac adverse events (AEs) due to the known cardiac effects of trastuzumab.
The safety population consisted of 549 patients, 271 in the CT-P6 and 278 in the US-Herceptin
arms and is defined as all patients who received at least 1 dose of study drug in any amount. The
13 patients from the non-GCP compliant site 2302 were excluded from the safety population as
the actual treatment given to these patients could not be confirmed.
The frequency of TEAEs, serious events, and events leading to discontinuation of study drug had
no meaningful differences between the treatment arms. Major events of interest which are listed
as Black Box Warnings in the prescribing information for US-Herceptin include
cardiomyopathy, infusion reactions, pulmonary toxicity, and embryo-fetal toxicity. There were
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no reports of embryo-fetal toxicity in study 3.2. Most cardiac adverse events were grade 1-2 and
most patients recovered in both groups. The safety results of study 3.2 showed no meaningful
differences between CT-P6 and US-Herceptin.
Reviewer Comment: The comparative safety results obtained in study 3.2 support a
demonstration of no clinically meaningful differences between CT-P6 and US-Herceptin. I
concur with clinical team’s conclusion that the submitted clinical study adequately supports a
finding that there are no clinically meaningful differences in terms of safety between CT-P6 and
US-Herceptin.

9. Considerations for Extrapolation of Biosimilarity
Source: Combined Clinical/Stat Review (Dr. Jennifer Gao)
The applicant seeks licensure for all indications for which US-Herceptin is licensed. The applicant
has provided adequate justification for extrapolation of the data and information in the application,
including comparative clinical efficacy and safety data from a clinical program in patients with
early HER2 positive breast cancer, to support licensure of CT-P6 under Section 351(k) for the
indications for which US-Herceptin is licensed.
The neoadjuvant setting for breast cancer used in study 3.2 is an acceptable, homogenous, and
sensitive patient population to evaluate for no clinically meaningful differences between CT-P6
and US-Herceptin. The patient population receiving HER2-based treatment is the same in the
neoadjuvant and adjuvant settings, differing only in the timing of surgery. The primary endpoint
of pCR is an acceptable endpoint in breast cancer. The mechanism of action of trastuzumab in
neoadjuvant breast cancer patients is expected to be the same as the mechanism of action for
trastuzumab in the indications for which the applicant is seeking licensure. For these reasons, the
study population and primary endpoint used in study 3.2 is acceptable to support approval of CTP6 for the indications for which US-Herceptin has been previously approved.
The applicant has submitted the following scientific justifications for extrapolation of data to
support licensure of CT-P6 as a biosimilar for the conditions of use for which US-Herceptin has
been previously approved:


The mechanism of action of trastuzumab is the same across all indications as the target
receptor involved (HER2) is the same across indications



The available safety data of the reference product does not indicate that there are any
significant differences in expected toxicities for each condition of use and patient population



There are no toxicities that are related to off-target activities in patients treated in the
neoadjuvant setting compared with adjuvant/metastatic breast cancer or metastatic gastric
cancer



The dose of US-Herceptin and route of administration is similar across all indications
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PK results support a demonstration of no clinically meaningful differences between CT-P6
and US-Herceptin



Immunogenicity was low and similar between CT-P6 and US-Herceptin

As described in the Guidance for Industry: “Biosimilars: Questions and Answers Regarding
Implementation of the Biologics Price Competition and Innovation Act of 2009,” if a biological
product meets the statutory requirements for licensure as a biosimilar product under section 351(k)
of the PHS Act based on, among other things, data derived from a clinical study or studies
sufficient to demonstrate safety, purity, and potency in an appropriate condition of use, the
potential exists for that product to be licensed for one or more additional conditions of use for
which the reference product is licensed. The applicant has demonstrated that CT-P6 is highly
similar to US-Herceptin with respect to analytical attributes, and that there are no clinically
meaningful differences in safety, purity, and potency, which supports approval for all indications
for which US-Herceptin was previously approved (adjuvant and metastatic breast cancer and
metastatic gastric cancer). The clinical team consider extrapolation to be scientifically justified
based on the bullets above.
Reviewer Comment: I concur with clinical team’s conclusion that the evidence indicates that
the extrapolation of data, including clinical data, to support licensure of CT-P6 for the
indications for which US-Herceptin has previously been approved is scientifically justified.

10.

Advisory Committee Meeting

An advisory committee meeting was not held for this application.

11.

Pediatrics

Celltrion requested a full waiver of pediatric studies for the requested indications and submitted
an agreed iPSP with the BLA. Breast and gastric cancers are included in FDA’s September 2005
Guidance (How to Comply with the Pediatric Research Equity Act) for disease-specific waivers.
The Oncology Center of Excellence Subcommittee of the Pediatric Review Committee met on
January 31, 2018 and concurred with the applicant’s request for a full waiver in HER-2
overexpressing breast and gastric cancers. The minutes were entered to DARRTS February 14,
2018.

12.
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14.

Recommendations/Risk Benefit Assessment

Recommended Regulatory Action
The applicant is seeking licensure for indications that are the same as those licensed for USHerceptin. The applicant is seeking licensure for the adjuvant treatment of HER-2
overexpressing breast cancer, treatment of HER-2 overexpressing metastatic breast cancer, and
treatment of HER-2 overexpressing metastatic gastric cancer indications. The data submitted to
the BLA from the clinical development program of CT-P6 support a demonstration of no
clinically meaningful differences between CT-P6 and US-Herceptin. These data also contribute
to the totality of the data in support of a demonstration of biosimilarity of CT-P6 to USHerceptin. The applicant provided adequate scientific justification for extrapolation of data to
support licensure of CT-P6 for the breast cancer and metastatic gastric cancer indications. The
applicant demonstrated that CT-P6 is highly similar to US-Herceptin based on extensive
analytical data and that CT-P6 has no clinically meaningful differences from US-Herceptin in
terms of safety, purity and potency. Accordingly, the data submitted support licensure of CT-P6
as biosimilar to US-Herceptin.
However, because of the inspectional and product quality deficiencies identified by OPQ, as
summarized in section 3 of this review, the 351(k) BLA 761091 for CT-P6 will not be
recommended for approval. Specifically, the data submitted in this application were not found to
be sufficient to support a conclusion that the manufacture of CT-P6 is well controlled and will
lead to a product that is pure and potent for the duration of the shelf -life. Additionally, this
application cannot be approved during this review cycle due to facility deficiencies.

Risk Benefit Assessment
Section 351(i) of the PHS Act defines the terms “biosimilar” or “biosimilarity” to mean that “the
biological product is highly similar to the reference product notwithstanding minor differences in
clinically inactive components” and that “there are no clinically meaningful differences between
the biological product and the reference product in terms of the safety, purity, and potency of the
product.” Both parts of the statutory definition must be met to establish biosimilarity, but the
foundation of the data demonstrating biosimilarity is extensive structural and functional
characterization to support a demonstration that the products are highly similar.
As explained above, the data submitted to the 351(k) BLA support licensure of CT-P6 as
biosimilar to US-Herceptin under section 351(k) of the PHS Act. Accordingly, CT-P6 is
considered to have a favorable risk-benefit profile for all requested conditions of use.
However, because of the inspectional and product quality deficiencies identified by OPQ, as
summarized in section 3 of this review, this application is not recommended for approval.
Recommendation for Postmarketing Risk Evaluation and Management Strategies
None.
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Recommendation for other Postmarketing Requirements and Commitments
None.
Recommended Comments to Applicant
See Section 3, Chemistry, Manufacturing, and Controls for the list of CMC deficiencies and
comments to be communicated to the applicant.
Recommended Regulatory Action
Complete Response.
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