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unknown sources of bevacizumab (e.g., based on historical studies) will use “bevacizumab”]. 
Among other information, Amgen submitted the following in the application (note to reader, 
this information, with minor modifications was provided in FDA’s ODAC briefing document; 
nevertheless, I agree with the statements below): 
 
 An extensive analytical characterization to support (i) a demonstration that ABP215 is 

highly similar to Avastin, the reference product, notwithstanding minor differences in 
clinically inactive components; (ii) a demonstration that Amgen can consistently 
manufacture ABP215 in a well-controlled manner; and (iii) the analytical portion of a 
scientific bridge based on three-way comparative data between Avastin, EU-approved 
bevacizumab, and ABP215 to provide justification for the relevance of data generated 
using EU-approved bevacizumab in a comparative clinical study.  

 A single-dose pharmacokinetic (PK) study [Study 20110216 (Study 216)] that provided a 
three-way comparison of ABP215, Avastin, and EU-approved bevacizumab intended to (i) 
support PK similarity of ABP215 and Avastin and (ii) provide the PK portion of the 
scientific bridge to support the relevance of comparative data generated using EU-
approved bevacizumab in Amgen’s comparative clinical study. 

 A comparative clinical study [Study 20120265 (Study 265)] between ABP215 and EU-
approved bevacizumab in patients with advanced/metastatic non-small cell lung cancer 
(NSCLC) to support the demonstration of no clinically meaningful differences between 
ABP215 and Avastin in terms of response, safety, purity, and potency. Study 265 was a 
randomized, double-blind, parallel group study conducted in 642 patients with previously 
untreated NSCLC who were randomly allocated (1:1) to receive carboplatin and paclitaxel 
with either ABP215 or EU-approved bevacizumab (15 mg/kg dose every 3 weeks for up to 
6 cycles). The primary endpoint of Study 265 was overall response rate (ORR) and the 
primary objective was to assess the risk ratio of the overall response rate. The study met its 
primary objective, as the risk ratio of ORR fell within the pre specified margin. In addition 
to meeting the primary objective, the study showed that cardinal anti-VEGF effects (e.g., 
hypertension and proteinuria) were similar between arms. 

 A scientific justification for extrapolation of data to support biosimilarity in each of the 
additional indications for which Amgen is seeking licensure. 

 
In considering the totality of the evidence, the data submitted by Amgen support a 
demonstration that ABP215 is highly similar to the reference product, Avastin, 
notwithstanding minor differences in clinically inactive components, and support a 
demonstration that there are no clinically meaningful differences between ABP215 and 
Avastin in terms of the safety, purity, and potency. 
 
Amgen also provided an extensive data package to address the scientific considerations for 
extrapolation of data to support a demonstration of biosimilarity in other conditions of use and 
potential licensure of ABP215 for each of the indications for which Avastin is currently 
licensed and for which Amgen is seeking licensure. In this application, Amgen did not request 
licensure for indications that are protected by orphan drug exclusivity. These include recurrent 
epithelial ovarian, fallopian tube, or primary peritoneal cancer that is platinum-resistant in 
combination with paclitaxel, pegylated liposomal doxorubicin, or topotecan; and, recurrent 
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epithelial ovarian, fallopian tube, or primary peritoneal cancer that is platinum-sensitive in 
combination with carboplatin and paclitaxel or in combination with carboplatin and 
gemcitabine. 

2. Background 
Note to reader, the information in this section was provided in FDA’s ODAC briefing 
document (and is also described in various FDA guidance documents); nevertheless, I agree 
with the statements below.  
 
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. 
 
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.” A 351(k) application must contain, among other things, information 
demonstrating that the proposed product is biosimilar to a reference product based upon data 
derived from analytical studies, animal studies, and a clinical study or studies, unless FDA 
determines, in its discretion, that certain studies are unnecessary in a 351(k) application (see 
section 351(k)(2) of the PHS Act). 
 
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 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 stand-
alone 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 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 product with the US-licensed reference product. When 
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an applicant’s proposed biosimilar development program includes data generated using a non-
US-licensed comparator to support a demonstration of biosimilarity to the US-licensed 
reference product, the applicant must provide adequate data or information to scientifically 
justify the relevance of these comparative data to an assessment of biosimilarity and establish 
an acceptable bridge to the US-licensed reference product.   
 
Relevant Regulatory History 
 
July 12, 2011 
The first interaction with FDA regarding the ABP215 development program occurred during a 
Biosimilar Biological Product Development (BPD) face-to-face meeting held on July 12, 
2011. FDA and Amgen discussed Amgen’s proposed quality analysis plans and plans to 
compare ABP215 to Avastin, and additional comparisons to support a scientific bridge to 
provide justification for the use of EU-approved bevacizumab in the comparative clinical 
study. Amgen also proposed a non-clinical similarity assessment using two different in vitro 
pharmacology assays and one non-human primate repeat dose toxicology study. Amgen also 
proposed clinical studies including a comparative 3-arm PK study in humans (ABP215, 
Avastin, and EU-approved bevacizumab) and a comparative clinical study in patients with 
metastatic colorectal cancer with ORR as the primary response rate. Among other topics, FDA 
recommended that Amgen conduct additional studies to confirm conformational and structural 
similarity and to evaluate specificity of ABP215 binding to VEGF-A and related ligands, to 
assess similarity of impact on proximal signal transduction events (in addition to inhibition of 
HUVEC proliferation), and to assess the potential impact of ABP215 on effector function.  
 
During the meeting, FDA agreed with Amgen’s proposal to use 80-125% criteria to assess PK 
similarity; however, FDA requested that Amgen provide further justification regarding the 
adequacy of the PK sampling duration. FDA also requested that Amgen provide 
justification for the proposed dose and to use the lowest dose of ABP215, Avastin, and EU-
approved bevacizumab that will provide clinically relevant PK data in healthy subjects. FDA 
also informed Amgen that the Agency expected a three-way PK comparison in order to 
establish the PK portion of a scientific bridge that could support the use of EU-approved 
bevacizumab in the comparative clinical study.  
 
March 27, 2012 
FDA and Amgen held a telephone conference to determine if the proposed analytical similarity 
package was adequate to enable an IND review for initiating a clinical study.  
 
Feb 3, 2013 
FDA sent an information request letter to Amgen regarding product information. The letter 
also contained a request for information in reference to a proposal from Amgen, dated October 
26, 2012, to conduct a comparative clinical study in patients with lung cancer.  
 
Jul 30, 2013 
During this BPD Type 3 meeting, FDA agreed that PK similarity between ABP215 and 
Avastin, between ABP215 and EU-approved bevacizumab, and between EU-approved 
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bevacizumab and Avastin appeared to have been established based on a preliminary analysis 
of the data submitted from Study 20110216. 
 
FDA and Amgen also held a discussion regarding the design of Study 20120265 intended to 
compare EU-approved bevacizumab with ABP215. FDA agreed that EU approved 
bevacizumab could be used in the proposed comparative clinical study if an adequate scientific 
bridge was established. Although FDA stated that Amgen could conduct a comparative study 
in lung cancer, FDA stated that further internal discussion was necessary regarding the 
proposed confidence interval for the risk ratio.  
 
Dec 17, 2013 
During this BPD Type 3 meeting, Amgen sought FDA advice on the scientific adequacy of the 
following to support review of a BLA submitted under section 351(k) of the Public Health 
Service Act: clinical study report for Study 216; PK assay procedure and validation report; and 
immunogenicity assay procedures and validation reports. During the meeting, FDA confirmed 
that PK similarity (on preliminary review) appeared to have been established between ABP215 
and Avastin, between ABP215 and EU-approved bevacizumab, and between Avastin and EU-
approved bevacizumab. FDA also provided some additional comments and recommendations 
regarding data analyses for the PK assay validation report. Furthermore, FDA and Amgen 
discussed items related to the immunogenicity assessment in the ABP215 development 
program. 
 
Jan 21, 2015 
On December 3, 2014, FDA issued an advice letter with new recommendations for the 
calculation of the similarity (equivalence) margin for Study 265. These recommendations were 
made based on the Agency’s current thinking about comparative clinical studies intended to 
assess clinically meaningful differences between ABP215 and US-licensed Avastin. 
Subsequent to this letter, Amgen requested a BPD Type 1 meeting to discuss FDA’s 
recommendations. Amgen stated and FDA acknowledged that, due to the regulatory timelines 
associated with gaining approval and implementing a global protocol amendment, it was not 
feasible to implement a global protocol amendment prior to the completion of enrollment. 
Based on FDA’s proposal, in order to maintain 90% power, Amgen stated that they would 
need to increase the sample size to 950 patients. Amgen stated that EMA had agreed to its 
proposed margins, and therefore, it would be a challenge to re-open sites in Europe.  
 
During the meeting, although FDA did not agree with Amgen’s proposed margins, FDA 
acknowledged that it would be impractical for Amgen to increase the sample size after 
completion of the planned accrual based on the protocol’s analysis plan. FDA stated that the 
Agency would ultimately assess the results of the study using a totality of evidence approach 
and that Amgen should provide justification in their BLA regarding how the totality of 
evidence supports a demonstration of biosimilarity to Avastin.  
 
May 20, 2015 
Amgen requested this BPD Type 2 meeting to seek FDA guidance on the presentation of 
clinical data in their planned BLA and to seek agreement regarding the proposed plans for data 
analyses and data presentation prior to the database lock for Study 265.  
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containing 25 mg/mL ABP215 in a single dose vial (either in 100mg/4mL or 400 mg/16 mL 
presentations).  
 
Like Avastin, ABP215 is an IgG1 monoclonal antibody that consists of two heavy chains (HC) 
and two light chains (LC) belonging to the kappa subclass. The HC of ABP215 consists of 453 
amino acids and the LC consists of 214 amino acids. Thirty two cysteine residues are present 
in ABP215, forming 16 disulfide bonds (four intrachain disulfide bonds per HC, two 
intrachain disulfide bonds per LC, and four interchain disulfide bonds). Each HC contains the 
consensus glycosylation site on asparagine residue 303 (Asn303). 
 
“VEGFA provides several functions that are important for angiogenesis and include induction 
of endothelial cell proliferation and survival, increase in vascular permeability, and chemotaxis 
and homing of bone marrow cells for hematopoiesis. …The mechanism of action for ABP215 
is to bind to VEGFA and prevent the interaction of VEGFA to its receptors, thereby 
inhibit[ing] the known functional activities of VEGFA that includes tumor angiogenesis” 
(source, CMC review).  
 
“ABP215 is manufactured using recombinant DNA technology and is expressed and purified 
from a mammalian cell culture system. The upstream and downstream manufacturing process 
steps were optimized to obtain a relatively pure product with low residual levels of process-
related impurities such as host cell proteins and host cell DNA. The drug product is available 
in two strengths: a 100 mg/vial and a 400 mg/vial solution of ABP215. The formulation buffer 
for ABP215 contains the same excipients as the US-licensed Avastin and EU-approved 
bevacizumab products and consists of α,α-trehalose dehydrate, sodium phosphate, and 
polysorbate 20, pH 6.2. 
 
The manufacturing process for the drug substance included one site change early during 
development, whereas the drug product manufacturing process included a site change for the 
manufacture of the commercial drug product. Comparability studies were performed to 
demonstrate product comparability after the site changes for both the drug substance and drug 
product. In addition, drug substance and drug product lots manufactured at the new sites were 
also included in the similarity assessment.   
 
The ABP215 drug substance and drug product process validation studies are complete and 
demonstrate consistency of manufacture and adequate control over the manufacturing process” 
(source, FDA ODAC briefing document). 
 
The Office of Biotechnology Products (OBP) reviewers recommended an expiration dating 
period of months for the ABP215 drug substance (DS) when stored at °C, and an 
expiration dating period of 36 months for the ABP215 drug product (DP) when stored at 2-8°C 
and protected from light. 
 
OBP recommended three CMC post-marketing commitments regarding drug substance 
manufacturing control strategy:  

 To perform method validation studies in support of the introduction of the glycan mapping 
method into the drug substance manufacturing control strategy. 
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 To perform method validation studies in support of the introduction of the host cell protein 
detection method into the drug substance manufacturing control strategy. 

 To reassess the drug substance stability specifications acceptance criteria for drug 
substance stored at °C after an appropriate number of data points have been accumulated. 

 
Microbiology reviews 
Dr. Nichols (DS microbiology review) recommended approval of the BLA from a microbial 
control and microbiology product quality perspective.  
 
Dr. Palmer (DP microbiology review) recommended approval of the BLA from a sterility 
assurance and microbiology product quality perspective.  
 
The FDA microbiology review recommended that Amgen, as a post-marketing commitment 
develop and implement a validated endotoxin detection method for the release of the drug 
product not subject to low endotoxin recovery. 
 
Facilities review/inspection 
FDA [Laura Fontan (CDER/OPQ/OPF/DIA), Jee Chung (CDER/OPQ/OBP/DBRRIV) and 
Sarah Arden (CDER/OPQ/OBP/DBRRII)] inspected the drug substance manufacturing facility 
at Amgen Inc., Thousand Oaks, CA from May 8th, 2017 to May 16th, 2017. As summarized in 
the CMC review, the inspection covered the ABP215 drug substance manufacturing areas, QC 
laboratories warehouse, cell bank storage, and the storage areas of Avastin and EU-approved 
bevacizumab. FDA conducted a systems-based inspection that addressed quality, facilities and 
equipment, production, materials, and laboratories. The inspection was limited to the 
manufacturing of the ABP215 DS and the analytical similarity data and components. 
 
FDA issued a five-item Form FDA 483 to Amgen that described a gap in the cleaning 
validation program, exceeding validated product hold times,  

 an inadequate swab and rinse recovery study, and lack of specific instructions to 
perform operations. Amgen responded to the observations and OPF/DIA issued a VAI 
recommendation and concluded that the BLA can be approved from a facilities perspective.  
 
FDA concluded that the drug product manufacturing facility (  

) was acceptable based on prior inspection and compliance history.   
 

Analytical similarity assessment 
The ABP215 development program included an analytical comparison of ABP215 to Avastin 
to demonstrate that ABP215 is highly similar to Avastin notwithstanding minor differences in 
clinically inactive components. The development program also included three pairwise 
comparisons (ABP215 to Avastin; ABP215 to EU-approved bevacizumab; and EU-approved 
bevacizumab to Avastin) to establish the analytical portion of the scientific bridge necessary to 
support the use of EU-approved bevacizumab as the comparator in (clinical) Study 20120265.   
 
Amgen conducted numerous assays to provide data that ABP-215 is highly similar to Avastin 
and to generate data to support the scientific bridge justifying the use of EU-approved 
bevacizumab in Study 20120265. Table 2, copied from the ODAC briefing document shows a 
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Primary structure 
Amgen performed several direct and indirect orthogonal methods to determine the primary 
structure of ABP 215, Avastin, and EU-approved bevacizumab. The CMC review considered 
the combination of results from intact mass, reduced and deglycosylated mass, reduced peptide 
map followed by mass spectrometry analysis (MS/MS), and the determination of the extinction 
coefficient along with confirmation of disulfide linkages, glycan map, and identity by ELISA 
methods to determine the primary structure of the three products.  
 
The RP-HPLC chromatograms and the mass difference between the observed and theoretical 
mass were evaluated and found by the CMC reviewer to be similar. Additionally, all observed 
peptides were similar to the theoretical masses and within the mass accuracy of the methods 
used. One new peak was observed for ABP215; however, this new peak represented a 
sequence variant (serine to alanine substitution at amino acid 121) existing at less than 1% of 
the total ABP215 protein and the sequence variant was not expected to have a clinical impact 
based upon the location and the amount of the sequence variant. The presence of this variant 
did not preclude a finding by OBP that the products are highly similar notwithstanding minor 
differences in clinically inactive components. 
 
Aggregates 
Aggregate levels in all three products were quantified using SE-HPLC as percent high 
molecular weight (HMW) species and were further characterized by additional orthogonal 
methods. The results of these tests showed similar peak profiles; however, ABP215 contained 
slightly lower levels of aggregates. This finding was partially attributable to differences in 
product age as aggregates may increase during the course of storage. Characterization of the 
aggregates demonstrated that the aggregates were similar in profile for all three products and 
were likely dimeric species. OBP concluded that the slight difference in aggregates did not 
preclude a finding that ABP215 and Avastin are highly similar notwithstanding minor 
differences in clinically inactive components 
 
Size Variants 
To assess for size variants, Amgen analyzed both reduced and non-reduced capillary 
electrophoresis (rCE-SDS and nrCE-SDS) and quantified as %LC plus HC, percent non-
glycosylated HC (% NGHC), and percent low molecular weight and middle molecular weight 
fragments (%LMW plus MMW) by the rCE-SDS method and percent main peak and percent 
pre-peaks by the nrCE-SDS method. The results showed lower levels of LMW and MMW 
fragments, percent NGHC, and percent pre-peaks for ABP215. OBP stated that, similar to 
aggregates, size variants may change over time (i.e., based upon the age of the product). OBP 
stated in the ODAC briefing document that the high purity of ABP215 coupled with results 
from the two Tier 1 assays demonstrated the differences in size variants to be negligible, and 
did not preclude a finding that ABP215 and Avastin are highly similar notwithstanding minor 
differences in clinically inactive components. 
 
Charge 
The charge profile for ABP215, Avastin, and EU-approved bevacizumab all showed three 
distinct regions, labeled as acidic peaks, main peak, and basic peaks. The results from this 
analysis showed lower levels of acidic peaks and higher levels of the main and basic peaks for 
ABP215. To assess differences in peaks, Amgen determined the constituents within the acidic, 
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main, and basic regions in the chromatograms. Amgen evaluated the modifications leading to 
these charge variants (e.g., product variant with C-terminal lysine, deamidation, and 
pyroglutamate variant) and provided data from the literature showing that modifications such 
as pyroglutamate formation or the presence or the absence of C-terminal lysine residues on 
monoclonal antibodies have no effect on antibody structure, antigen binding, or fragment 
crystallizable (Fc)-mediated functions (e.g., neonatal Fc receptor (FcRN) binding). 
 
In addition to these analyses to reduce residual uncertainty (refer to ODAC briefing document 
and CMC review), potency data from the purified peaks showed that the acidic and basic peaks 
retained up to 80% activity when compared to the purified main peak. Finally, one additional 
factor related to differences in charge variants was the lower level of degradants such as 
deamidated species in ABP215. Stability studies confirmed that acidic and basic peaks 
increase over time and that age of the products at the time of testing contributed to the 
observed differences in charge variants. Ultimately, OBP found that Amgen provided 
sufficient data to justify why the observed differences in charge variants do not preclude a 
finding that ABP215 and Avastin are highly similar notwithstanding minor differences in 
clinically inactive components. 
 
Glycosylation 
Amgen’s glycan analyses showed that ABP215 contained higher amounts of high mannose 
and galactose content compared to Avastin and EU-approved bevacizumab. OBP determined, 
however, that “the differences in the glycan levels are unlikely to have a clinical impact based 
on the knowledge that ABP215, US-licensed Avastin, and EU approved bevacizumab have a 
predominantly soluble target, i.e. the potential effects of lower afucosylation and higher 
galactosylation to affect ADCC or CDC activities are low and these activities are also not 
observed experimentally” (source, ODAC briefing document). Furthermore, the difference in 
high mannose content did not impact clinical pharmacokinetics when assessed in clinical study 
20110216. Therefore, based on the totality of the data, these slight differences do not preclude 
a finding that ABP215 and Avastin are highly similar, and are not expected to have a clinical 
impact (source, ODAC briefing document). Further, although slight differences in FcγIIIa 
(158V) binding were also observed, in vitro cell based ADCC and CDC was assessed and not 
detected for all three products (ABP215, Avastin, and EU-approved bevacizumab). 
 
Analytical similarity summary 
I agree with the conclusions described in the OBP review and the ODAC briefing document. 
The following is paraphrased from conclusions in the ODAC briefing document: 
 
Amgen assessed numerous product quality attributes that compared the primary and higher 
order structures, product-related variants such as aggregate levels and charge variants, process-
related components such as host cell DNA, and biological functions to support a 
demonstration that ABP215 is highly similar to Avastin.  
 
The analytical data submitted supports a demonstration that ABP215 is highly similar to 
Avastin. The products demonstrated similar binding affinities to VEGFA and similar potency, 
which are product quality attributes associated with the mechanism of action for ABP215 and 
Avastin. The higher order structure determinations showed the presence of similar secondary 
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and tertiary structures and further support the binding and potency results. The impurity 
profiles also demonstrated that ABP215 has acceptably low levels of impurities that are similar 
to Avastin.  
 
Some quality attributes were found to be slightly different between products but unlikely to 
have clinical impact and do not preclude a demonstration that ABP215 is highly similar to 
Avastin. For example, the differences in charge variants for ABP215 are likely due to the age 
difference between ABP215 and Avastin at the time of the analytical similarity assessment. 
Furthermore, the differences in the glycan species were shown to not affect PK in clinical 
studies and no effector functions were observed in vitro that could be impacted by differences 
in the level of glycoforms.   
 
The analytical similarity data comparing ABP215, EU-approved bevacizumab and Avastin 
provided the analytical portion of the scientific bridge to justify the relevance of clinical data 
derived from using EU-approved bevacizumab as the comparator to support a demonstration 
of no clinically meaningful differences between ABP215 to US-licensed Avastin. 
 

4. Nonclinical Pharmacology/Toxicology 
The nonclinical review was completed by Dr. Alexander Putman with Dr. Whitney Helms as 
the nonclinical team lead.   
 
The non-clinical review team recommended approval of ABP215 from a pharmacology 
toxicology perspective.  
 
To support the initial clinical study with ABP215, Amgen submitted the results of a 
comparative toxicity study in which male and female monkeys received either ABP215 or 
Avastin, twice per week, for 1 month. Three monkeys/sex/group were administered either 
ABP215 or Avastin at a dose of 50 mg/kg IV twice weekly for one month. Exposure was 
similar in the two groups and no biologically significant differences in toxicity or 
toxicokinetics were observed between ABP215 and Avastin. Physeal dysplasia in the femur 
was observed in all animals via light microscopy.  
 
Similar effects between ABP215 and Avastin were also observed in additional pharmacology 
studies (including xenograft tumor models) and in a single-dose pharmacokinetic study in rats; 
however, these studies were not designed to demonstrate statistical significance for 
equivalence regarding a specific treatment effect. Although these studies were not designed to 
demonstrate a statistically significant effect, two xenograft tumor models (A431 and colo205) 
showed that like Avastin, ABP215 inhibited tumor growth, decreased vessel area, and 
inhibited VEGF-induced vascular permeability.  

5. Clinical Pharmacology/Biopharmaceutics  
The clinical pharmacology review was completed by Dr. Edwin Chow with Dr. Sarah 
Schrieber as team lead. Final sign-off was provided by Dr. Nam Atiqur Rahman.  
 
The Office of Clinical Pharmacology (OCP) recommended approval of ABP215 based on 
demonstration of PK similarity between APB215 and Avastin. The OCP review concluded that 
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Immunogenicity 
Immunogenicity was assessed in Study 216 and in the comparative clinical study in patients 
with lung cancer (Study 265). Although EU-approved bevacizumab was used in Study 265, 
Amgen established an adequate scientific bridge between ABP215, EU-approved 
bevacizumab, and Avastin to justify the relevance of immunogenicity data obtained using EU-
approved bevacizumab. 
 
Amgen’s approach to the assessment of ADAs was considered acceptable. The approach 
“included the specific assay capabilities for detection of ADA, the results observed from Study 
20120265, and what is publicly known about the incidence and nature of both ADA and 
neutralizing ADA to [Avastin]” (Source, FDA ODAC Briefing Document).  
 
No ADAs were observed in the healthy subject PK study. The incidence of ADAs was low in 
both arms of Study 265 (1.4% of 294 patients for ABP215 and 2.5% of 284 patients for EU-
approved bevacizumab). One percent of patients in the EU-approved bevacizumab arm had 
ADAs at baseline (versus none in the ABP215 arm). FDA review staff determined there was 
no impact of immunogenicity on the PK parameters from Study 20120265. 
 
In summary, similar immunogenicity results were observed in Study 265 for ABP215 and EU-
approved bevacizumab. As stated, use of EU-approved bevacizumab in Study 265 was 
supported by a three-way analytical and PK bridge. An additional direct clinical 
immunogenicity comparison between ABP215 and Avastin would therefore not provide 
additional useful information, especially when considering the low rate of ADA in patients 
treated with ABP215 and the historical low rate observed following treatment with Avastin. 

6. Clinical Microbiology  
This section is not applicable to this review. 

7. Clinical Results 
The clinical review of clinical outcomes was completed by Dr. Sandra Casak. The statistical 
review was completed by Dr. Weishi (Vivian) Yuan with Dr. Lisa Rodriguez as team lead.  
 
The results of two studies in humans were submitted to this BLA. The comparative PK study 
is described in Section 5 above. Amgen also submitted the results of a comparative clinical 
study [Study 20120265 (or Study 265)] to assess for clinically meaningful differences between 
ABP215 and Avastin in patients with NSCLC. Although Amgen used EU-approved 
bevacizumab and not Avastin in the comparative clinical study, the use of EU-approved 
bevacizumab was acceptable because Amgen established a three-way analytical and PK bridge 
between ABP215, Avastin, and EU-approved bevacizumab. 
 
NSCLC was considered an acceptable setting to assess for clinical differences between 
ABP215 and Avastin because prior studies of bevacizumab in NSCLC yielded consistent 
effects on treatment response (specifically on the risk ratio). “In contrast, randomized studies 
in patients with metastatic colorectal cancer have not yielded consistent evidence of a 
treatment effect on ORR. For example, while there was evidence of an effect on ORR in some 
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trials, there was no evidence of an effect on ORR when bevacizumab was added to oxaliplatin-
containing therapy in patients with metastatic colorectal cancer in a large randomized trial” 
(source, FDA ODAC briefing document) (reference, Saltz LB, Clarke S, Diaz-Rubio E, et al., 
Bevacizumab in Combination with Oxaliplatin-Based Chemotherapy as First-Line Therapy in 
Metastatic Colorectal Cancer: A Randomized Phase III Study. J Clin Oncol 2008; 26: 2013 to 
19).  
 
ORR was considered an acceptable endpoint to assess the anti-tumor effects of ABP215 and 
Avastin. As stated in FDA’s ODAC briefing document, ORR “is a consistent measure of the 
treatment effect” and “is not altered by subsequent therapy, as may be the case for overall 
survival. Progression-free survival was not preferred because it may be influenced by 
differences across studies in the timing of tumor assessments or other factors.” Importantly, 
when assessing for clinical differences, ORR is not evaluated in isolation, but is assessed in the 
context of other clinical effects, including direct head-to-head comparisons of cardinal adverse 
events (e.g., hypertension, proteinuria, and safety).  
 
Study 20120265 
Study 265 was a multicenter, randomized, double-blinded, parallel group study that assessed 
the clinical effects of ABP215 compared to EU-approved bevacizumab. Patients with 
metastatic or recurrent NSCLC were randomly allocated (1:1) to receive either ABP215 or 
EU-approved bevacizumab at a dose of 15 mg/kg administered as an IV infusion every three 
weeks in combination with chemotherapy (carboplatin 6 AUC and paclitaxel 200 mg/m2) for 
up to 6 cycles. The study required that patients exhibit ECOG performance status 0 to 1 for 
inclusion and excluded patients at risk for serious toxicities related to Avastin (e.g., tumor 
invading or compressing major blood vessels).  
 
The primary objective was to determine whether the overall response rate (ORR) as assessed 
by an independent blinded review committee (IRC) per RECIST v 1.1 fell within the pre-
specified similarity margin. Secondary endpoints included duration of response and 
progression free survival. ORR was also assessed by investigators.  
 
The protocol was initially designed to enroll 620 patients (310 subjects per arm) “to achieve 
greater than 95% power to show ‘equivalence’ between ABP215 and EU-approved 
bevacizumab on the primary efficacy endpoint of ORR as determined by whether the 90% 
confidence interval of the ORR risk ratio falls within the equivalence margin of 0.67 to 1.5, 
assuming an ORR of approximately 38% in both arms” (source FDA ODAC briefing 
document). Amgen calculated the equivalence margin based on the Botrel meta-analysis 
(Botrel TE et al, 2011), which FDA found to be acceptable.  
 
As stated in the FDA briefing document and discussed at the ODAC meeting, FDA 
subsequently recommended a revised margin and sample size calculation which was 
communicated to Amgen in a December 2014 letter. Amgen stated they were not able to 
amend the protocol (refer to regulatory history above); however FDA reviewed the study 
results with both Amgen’s margin and FDA’s revised margin. For a full discussion of FDA’s 
recommended margin of (0.73, 1.36), refer to the clinical review, statistical review, and ODAC 
briefing document. One important consideration when balancing the margin selection or the 
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historical confidence in the treatment effect is that “[i]n computing the sample size, 
consideration is also given to other factors, including that the assessment will not be limited to 
the effects on the primary endpoint (although other endpoints may not be formally tested 
statistically, the assessments of multiple factors can increase the chance of a failure of a 
program due to multiplicity)” (He et al., 2016).  
 
Study Results 
The FDA clinical review found that Amgen adequately monitored the conduct of the study. 
Most protocol violations and deviations were considered minor and reflected an intensive 
monitoring of clinical sites. The clinical review identified important protocol violations in 12 
patients (4%) and 6 patients (2%) in the ABP215 and EU-approved bevacizumab arms, 
respectively. Most of these were violations of the eligibility criteria or an incorrect dose of 
chemotherapy and/or investigational product.  
 
FDA inspection at one clinical site that enrolled 36 patients found record keeping violations in 
regards to the investigator’s assessment of response rate (a secondary endpoint). A study 
coordinator at the site made changes to tumor assessments without providing source 
documentation regarding the changes/corrections. The investigator responded that the changes 
were not new measurements; instead, the coordinator calculated tumor response per RECIST 
1.1 and the investigator likely used the older, incorrect version of RECIST. Therefore, 
although these were violations, ultimately, the tumor response data in Amgen’s datasets should 
be correct. The results of the primary analysis, which was based on IRC assessment, were not 
affected. In addition, FDA conducted multiple sensitivity analyses to assess the potential 
impact of these protocol violations. Sensitivity analyses excluding data from this site for the 
primary endpoint produced results that were comparable to that of the primary analysis.   
 
The clinical and statistical reviews concluded that patients enrolled across treatment arms in 
Study 20120265 were similar with respect to demographic and baseline prognostic 
characteristics. With the exception of race, the population enrolled in Study 20120265 was 
similar to the patients enrolled in the randomized studies that supported the historical treatment 
effect of bevacizumab as described in the Botrel meta-analysis. The majority of patients (55% 
in each arm) were not tested for EGFR and ALK mutations. Three percent and 1% of tested 
patients were diagnosed with EGFR mutations or ALK rearrangements, respectively. 
 
The ORR was similar between arms and fell within Amgen’s pre-specified “equivalence” 
margin of (0.67, 1.5) and within the margin identified by the FDA (0.73, 1.36). Table 6, copied 
from the FDA ODAC Briefing Document (data also included in FDA reviews) shows the 
results for ORR.  
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minimal missing data; therefore, any potential concern about bias towards equivalence is 
mitigated. The observed response rate and risk ratio are consistent with the observed results of 
the randomized historical controls. The totality of the available information supports the assay 
sensitivity of Study 20120265 to rule out clinically meaningful differences.”   

8. Safety 
The review of clinical safety was completed by Dr. Sandra Casak.  
 
Overall, I agree with Dr. Casak’s conclusions that (i) there were no meaningful differences in 
adverse events (AEs), serious adverse events (SAEs), deaths up to 30-days after the last 
treatment dose, or treatment discontinuations; and (ii) no new safety signals were identified in 
the ABP215 arm compared to the known toxicity profile of US-licensed Avastin. 
Immunogenicity was low in both treatment groups.  
 
In the ABP215 clinical development program, comparative human safety and immunogenicity 
data were obtained from a comparative PK study (Study 216, a three-way comparison between 
ABP215, Avastin, and EU-approved bevacizumab) and a comparative clinical study (Study 
265) that assessed the safety of either ABP215 or EU-approved bevacizumab in 633 patients 
with non-small cell lung cancer (NSCLC). Amgen provided justification for the relevance of 
data generated using EU-approved bevacizumab in Study 265 based on a scientific bridge that 
was established via three-way analytical and PK comparisons between ABP215, Avastin, and 
EU-approved bevacizumab.  
 
In Study 216, safety was assessed in 68 healthy subjects who received a single 3 mg/kg dose 
of ABP215, 67 healthy subjects who received a single 3 mg/kg dose of Avastin, and 67 
healthy subjects who received a single 3 mg/kg dose of EU-approved bevacizumab. Adverse 
events in this study were infrequent, and the clinical reviewer concluded that there were no 
meaningful differences in blood pressure assessments between arms. No healthy subjects 
tested positive for anti-drug antibodies.  
 
In Study 265, safety was assessed in 324 patients with NSCLC who received chemotherapy 
(carboplatin and paclitaxel) in combination with ABP215 and 309 patients with NSCLC who 
received chemotherapy in combination with EU-approved bevacizumab. Exposure was similar 
among the two treatment groups. The following paragraph from the clinical review 
summarizes exposure:   
 
Patients in Study 20120265 received 15 mg/kg ABP215 or EU-approved bevacizumab IV 
every 3 weeks for 6 cycles. The mean (SD) number of doses of ABP215 and EU- approved 
bevacizumab administered was 4.8 (1.76) and 5.0 (1.61), respectively. ABP215 and EU-
approved bevacizumab doses were delayed in 22% and 23% patients, respectively, mainly 
because of adverse events. In both arms, the median number of doses of paclitaxel was 5 and 
the mean was 4.5 (std 1.69) and 4.7 (std 1.56) in the ABP215 and EU-approved bevacizumab 
arms, respectively. Similarly, in both arms the median number of doses of carboplatin was 5 
and the mean was 4.6 (std 1.67) and 4.7 (std 1.57) in the ABP215 and EU-approved 
bevacizumab arms, respectively. 
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9. Extrapolation of Data to Support Biosimilarity in Other 
Conditions of Use 

In the BLA, Amgen is seeking licensure for the following conditions of use for which Avastin 
is licensed: 
 
 ABP215 is indicated for first- or second-line treatment of patients with metastatic 

carcinoma of the colon or rectum in combination with 5-fluorouracil-based chemotherapy. 

 ABP215 in combination with fluoropyrimidine-irinotecan- or fluoropyrimidine-
oxaliplatin-based chemotherapy, is indicated for the second-line treatment of patients with 
metastatic colorectal cancer who have progressed on a first-line bevacizumab-product 
containing regimen. 

 ABP215 is indicated for the first line treatment of unresectable, locally advanced, recurrent 
or metastatic non–squamous non–small cell lung cancer in combination with carboplatin 
and paclitaxel. 

 ABP215 is indicated for the treatment of glioblastoma with progressive disease in adult 
patients following prior therapy as a single agent. 

 ABP215 is indicated for the treatment of metastatic renal cell carcinoma in combination 
with interferon alfa. 

 ABP215 in combination with paclitaxel and cisplatin or paclitaxel and topotecan is 
indicated for the treatment of persistent, recurrent, or metastatic carcinoma of the cervix. 

 
As stated in the ODAC briefing document: 
 
“FDA has determined that it may be appropriate for a biosimilar product to be licensed for one 
or more conditions of use (e.g., indications) for which the reference product is licensed, based 
on data supporting a demonstration of biosimilarity, including data from clinical study(ies) 
performed for another condition of use. This concept is known as extrapolation. 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 needs to provide sufficient scientific justification 
for extrapolation, which should address, for example, the following issues for the tested and 
extrapolated conditions of use: 

 The mechanism(s) of action (MOA), if known or can reasonably be determined, in 
each condition of use for which licensure is sought, 

 The pharmacokinetics (PK) and bio-distribution of the product in different patient 
populations,  

 The immunogenicity of the product in different patient populations, 
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 Differences in expected toxicities in each condition of use and patient population, 

 Any other factor that may affect the safety and efficacy of the product in each 
condition of use and patient population for which licensure is sought. 

 
As a scientific matter, the FDA has determined that differences between conditions of use with 
respect to the factors addressed in a scientific justification for extrapolation do not necessarily 
preclude extrapolation.” 
 
Amgen provided justification in the BLA for the proposed extrapolation of clinical data from 
Study 20120265 to each of the other requested conditions of use. This reviewer considered the 
above points for each indication; however, for brevity, this document will not contain separate 
sections for each indication.  
 
In each approved indication, the mechanism of action (MOA) of Avastin (and ABP215) is to 
inhibit VEGF-induced angiogenesis and vascular permeability. Even if the theoretical 
possibility of different downstream signaling exists among different tumors (e.g., see clinical 
review and discussion on glioblastoma in Section 10 below), fundamentally, the MOA in each 
indication is binding to VEGF preventing VEGF from interacting with its receptors. Therefore, 
there are no data supporting a different mechanism of action in any specific condition. Based 
on the totality of data in this BLA, the expectation is that there will be no clinically significant 
differences in each of the approved conditions of use. Amgen submitted an extensive analysis 
of the role of VEGF and VEGF inhibition in each of the indications for which licensure for 
ABP215 is sought. Both ABP215 and Avastin bind circulating VEGF which prevents the 
interaction of VEGF to its receptors (Flt-1 [VEGFR-1] and KDR [VEGFR-2]) on the surface 
of endothelial cells. Avastin and ABP215 passed the two Tier 1 analyses related to VEGFA 
binding and biological function and were determined based on these and other analyses to be 
highly similar notwithstanding minor differences in clinically inactive components.  
 
In addition to the analytical similarity assessment, Study 20110216 demonstrated 
pharmacokinetic similarity among ABP215, Avastin, and EU-approved bevacizumab. Since 
PK similarity was demonstrated between ABP215 and Avastin, and because the PK properties 
of bevacizumab appear consistent across approved indications, a similar PK profile would be 
expected for ABP215 in patients across each of the indications being sought for licensure. 
Furthermore, immunogenicity was low in the ABP215 development program and ABP215, 
EU-approved bevacizumab, and Avastin resulted in similar rates of formation of binding anti-
drug antibodies. 
 
As stated in the ODAC briefing document, “[t]he expected toxicities of bevacizumab are well 
characterized and are summarized in the Avastin USPI, as well as multiple meta-analyses of 
earlier clinical trial data in various solid tumors. The MOA is common to all of the indications 
of use. While the incidence of specific toxicities may differ across indications (e.g., 
hypertension is more frequent in patients with RCC while hemoptysis is more frequent in 
patients with NSCLC), due to the common MOA, the differing toxicities are predictable in 
each indication for which licensure is sought for ABP215 in this application. Data from Study 
20120265 demonstrated that the type and incidence of treatment-emergent adverse events of 
special interest were similar for ABP215 and EU-approved bevacizumab and that there were 
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no clinically meaningful differences between arms. No new safety signals were identified that 
would be indicative of new toxicities for the approved indications for US-licensed Avastin.” 
Furthermore, the similar rates of cardinal VEGF-related toxicities (e.g., hypertension or 
bleeding) provides evidence that the anti-VEGF activity is similar between products and 
would be expected to be similar (when also considering the analytical, PK, and clinical data) in 
each condition of use.   
 
In conclusion, I agree with Dr. Casak’s review that the totality of the data indicates that the 
extrapolation of biosimilarity to the indications for which Amgen is seeking licensure is 
scientifically justified. 

10. Advisory Committee Meeting  
This application was discussed during the morning session of the July 13, 2017, Oncologic 
Drugs Advisory Committee meeting. FDA asked the Committee to discuss the following 
topics following presentations by Amgen, the FDA, and an open public hearing (Amgen did 
not propose/request the ovarian cancer indications because these indications are protected by 
orphan exclusivity).  
 

 whether the evidence supports a demonstration that ABP215 is highly similar to 
Avastin, notwithstanding minor differences in clinically inactive components, 

 whether the evidence supports a demonstration that there are no clinically meaningful 
differences between ABP215 and US-licensed Avastin in the studied condition of use, 
and, 

 whether there is adequate scientific justification to support licensure for all of the 
proposed indications (these did not include the indications protected by orphan 
exclusivity). 

 
The committee members agreed that the evidence supports a demonstration that ABP215 is 
highly similar to Avastin, notwithstanding minor differences in clinically inactive components, 
and that the evidence supports a demonstration that there are no clinically meaningful 
differences between ABP215 and Avastin in the studied condition of use. The committee also 
discussed whether the evidence was adequate to support licensure for all of the proposed 
conditions of use. Although there was some discussion pertaining to extrapolation to GBM, it 
was commented that the primary mechanism of action of bevacizumab in GBM is through 
binding circulating VEGF and that minor differences in clinically inactive components (e.g., 
high mannose) would be highly unlikely to result in a different clinical effect between 
ABP215 and Avastin. Ultimately, the committee voted unanimously (17-0) that the totality of 
the evidence supports licensure of ABP215 as a biosimilar product to Avastin for each of the 
indications for which Avastin is currently licensed and for which the Applicant is seeking 
licensure (again, Amgen was not and is not seeking licensure for the indications protected by 
orphan exclusivity).  

11. Pediatrics 
In the BLA, Amgen requested a full waiver of pediatric studies for the requested indications 
and submitted an agreed iPSP. Colorectal cancer, lung cancer, and renal cell cancer are 
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included in FDA’s September 2005 Guidance (How to Comply with the Pediatric Research 
Equity Act) for disease-specific waivers. SEER data indicate that the incidence of cervical 
cancer in patients younger than 20 years of age is less than 0.1%. Given that the estimated 
incidence rate is 12,820 cases, this would represent an ultra-rare cancer in the pediatric 
population (especially considering that bevacizumab is not approved in the adjuvant setting). 
Glioblastoma in children is a rare malignancy; however, data are described in labeling for 
Avastin. Avastin labeling states that “[a]ntitumor activity was not observed among eight 
children with relapsed glioblastoma treated with bevacizumab and irinotecan. There is 
insufficient information to determine the safety and efficacy of Avastin in children with 
glioblastoma.” Given these results, I agree with Amgen’s proposal to request a full waiver of 
the requirements to submit a pediatric assessment for each of the requested indications. 
 
The Pediatric Review Committee met on January 25th, 2017 and concurred with the plan for a 
full waiver. Minutes were entered into DAARTS on February 10, 2017.  

12. Other Relevant Regulatory Issues  
Application Integrity Policy (AIP) 
The application contained a statement from Amgen’s Vice President, Global Regulatory 
Affairs and Safety (CMC/Devices/Biosimilars) that Amgen certified that it did not and will not 
use in any capacity the services of any person debarred under section 306 of the Federal, Food, 
Drug, and Cosmetic Act in connection with this application.  
 
Exclusivity  
Amgen did not seek licensure for two indications protected by orphan exclusivity: 

  “In combination with paclitaxel, pegylated liposomal doxorubicin, or topotecan for 
treatment of patients with platinum-resistant, recurrent epithelial ovarian, fallopian tube, or 
primary peritoneal cancer who received no more than 2 prior chemotherapy regimens.” 

 “Either in combination with carboplatin and paclitaxel or in combination with carboplatin 
and gemcitabine, followed by Avastin as a single agent, is indicated for the treatment of 
patients with platinum-sensitive recurrent epithelial ovarian, fallopian tube, or primary 
peritoneal cancer.” 

 
Financial disclosures 
As stated in the clinical review, Amgen provided financial disclosure information for Studies 
216 and 265. There were no investigators with disclosable financial interests/arrangements. 
Amgen also stated that it has not entered into any financial arrangements with the listed 
clinical investigators, whereby the value of compensation to the investigator could be affected 
by the outcome of the study as defined in 21 CFR 54.2(a), and that these investigators were not 
the recipients of significant payments of other sorts as defined in 21CFR 54.2(f). 
 
Bioequivalence inspections 
Angel Johnson from the Division of New Drug Bioequivalence Evaluation (DNDBE) 
recommended accepting the data from ICON Early Phase Services (San Antonio, TX) without 
an on-site inspection because this site was recently inspected and received an inspectional 
outcome classification of NAI (no action indicated). Shila Nkah from DNDBE completed a 
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separate memo that recommended accepting the data from PAREXEL Early Phase Clinical 
Unit (UK) without an on-site inspection because the site was recently inspected. Although the 
last inspection was classified as VAI, DNDBE stated a repeat inspection was not needed at this 
time.  
 
Mohsen Rajabi Abhari, Stanley Au (acting team leader), and Arindam Dasgupta (Deputy 
Director) of DNDBE completed an inspection summary of the bioanalytical portion of studies 
20110216 and 20120265 submitted to BLA 761028 at Amgen, Thousand Oaks, CA. Although 
a Form-483 was issued containing inspectional findings, DNDBE recommended accepting the 
data from the bioanalytical portion of Studies 20110216 and 20120265. DNDBE did notify the 
division that the neutralizing antibody assay did not show adequate drug tolerability. This was 
communicated to OBP, OCP, and DOP2 and was addressed in the respective reviews.  
 
Xiaohan Cai, Mohsen Rajabi Abhari, and Seongeun Cho (Director) of DNDBE completed an 
analytical inspection summary of an inspection conducted at  

. Although a Form 483 was issued, DNDBE recommended that bioanalytical 
data be accepted for Agency review, with several considerations/exceptions that 
predominantly were in reference to data from an efficacy supplement for a different product.  
 
Clinical inspections 
Lauren Iacono-Connors from OSI completed the clinical inspection summary (CIS) on July 
26, 2017, which was signed off by Susan Thompson (Team Leader) and Kassa Ayalew 
(Branch Chief) with the final OSI sign-off on July 27, 2017. FDA selected five clinical sites 
for inspection and FDA also inspected Amgen. Amgen and four of the five investigators 
received preliminary classifications of NAI. One investigator from Germany received a 
preliminary inspection classification of OAI (official action indicated) due to protocol and 
record keeping violations. Although the investigator received a preliminary classification of 
OAI, based on the investigator’s response, the CIS stated that the “tumor response data listed 
on the CRFs and data listing[s] submitted to the application for Dr. von Pawel’s clinical site 
are actually correct.” Additionally, the record keeping violations relating to investigator 
response assessments would not affect the primary assessment of response based on 
independent review (refer to Section 7 above and clinical and OSI reviews for additional 
details).  
 
Other discipline consults  
Janine Stewart and Tu Chi-Ming from the Office of Medication Error Prevention and Risk 
Management (OMEPRM) completed a review dated February 8, 2017, that concluded that the 
proposed proprietary name, Mvasi, was acceptable.  
 
Janine Stewart and Lubna Merchant from OMEPRM completed a review (dated April 20, 
2017 with final sign-off on April 24, 2017) that determined that the (originally) proposed 
suffix for the non-proprietary name was not acceptable (see Section 13 below).  
 
Janine Stewart and Tu Chi-Ming completed a review dated August 22, 2017, that described 
recommendations pertaining to carton and container and product labeling. Most of the 
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 ABP215 is indicated for the first line treatment of unresectable, locally advanced, recurrent 
or metastatic non–squamous non–small cell lung cancer in combination with carboplatin 
and paclitaxel. 

 ABP215 is indicated for the treatment of glioblastoma with progressive disease in adult 
patients following prior therapy as a single agent. 

 ABP215 is indicated for the treatment of metastatic renal cell carcinoma in combination 
with interferon alfa. 

 ABP215 in combination with paclitaxel and cisplatin or paclitaxel and topotecan is 
indicated for the treatment of persistent, recurrent, or metastatic carcinoma of the cervix. 

 
Totality of evidence 
I agree with the following summary from the ODAC briefing document: 
 
“The comparison of the structural and functional properties of the clinical and commercial 
product lots of ABP215 and US-licensed Avastin supports a demonstration that they are highly 
similar, notwithstanding minor differences in clinically inactive components. 
  
The Applicant provided extensive analytical and clinical pharmacology bridging data to 
scientifically justify the relevance of data obtained using EU-approved bevacizumab in a 
clinical study to support a demonstration of biosimilarity of ABP215 to US-licensed Avastin. 
 
The submitted clinical pharmacology studies are adequate to (1) support the demonstration of 
PK similarity between ABP215 and US-licensed Avastin, (2) establish the PK component of 
the scientific bridge to justify the relevance of the data generated using EU-approved 
bevacizumab to a demonstration of biosimilarity to US-licensed Avastin, [and] (3) justify the 
relevance of the PK findings from the ABP215 clinical program to the indications that were 
not directly studied in the ABP215 clinical program for which US-licensed Avastin is licensed 
and for which the Applicant is seeking licensure. 
 
The results of the clinical development program indicate that the Applicant’s data support a 
demonstration of “no clinically meaningful differences” between ABP215 and US-licensed 
Avastin in terms of safety, purity, and potency in the indication studied.  
 
The Applicant has also provided an extensive data package to address the scientific 
considerations for extrapolation of data to support a demonstration of biosimilarity in other 
conditions of use to support their request that ABP215 should receive licensure for the 
indications for which US-licensed Avastin is currently licensed and for which the Applicant is 
eligible for licensure.” 
 
Risk Benefit Assessment 
As stated in FDA’s Guidance for Industry: Scientific Considerations in Demonstrating 
Biosimilarity to a Reference Product, “[u]nder section 351(k) of the PHS Act, a proposed 
biological product that is demonstrated to be biosimilar to a reference product can rely on 
certain existing scientific knowledge about the safety, purity, and potency of the reference 
product to support licensure.” Because ABP215 is biosimilar to Avastin, ABP215 is 
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considered to have a favorable risk-benefit profile for the requested conditions of use (when 
considering the discussion above on extrapolation). This information, pertaining to the effects 
of bevacizumab in patients with NSCLC, colorectal cancer, glioblastoma multiforme, renal 
cell carcinoma, and cervical cancer is currently described in the Avastin labeling.  
 
Recommendation for Postmarketing Risk Evaluation and Management Strategies 
None 
 
Recommendation for other Postmarketing Requirements and Commitments 
I concur with the post-marketing commitments described in Section 3 of this review.  
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