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1. EXECUTIVE SUMMARY
This Biologic License Application (BLA) for ABP215 has been submitted under Section 351(k) of the 
Public Health Service Act (42 U.S.C. 262(k)). The applicant is seeking approval for ABP215 as a 
proposed biosimilar to US-licensed Avastin licensed under BLA 125085 by Genentech. The applicant 
submitted pharmacokinetic (PK) similarity data and a comparative clinical study to support a 
demonstration of no clinical meaningful difference between ABP215 and US-licensed Avastin.

The applicant submitted Study 20110216, which was a randomized, single-blind, single-dose, 3-arm, 
parallel group study in 202 healthy male subjects designed to determine the PK similarity of ABP215, 
US-licensed Avastin, and EU-approved bevacizumab following a single 3 mg/kg intravenous (IV) dose. 
The 90% confidence intervals (CI) for all three pairwise comparisons of the pre-specified PK endpoints 
were within the pre-specified limits of 80 – 125%.  The results of the study established PK similarity 
between ABP215 and US-licensed Avastin based on the primary PK endpoint of AUC0-inf. The study also 
established the PK portion of the scientific bridge between ABP215, US-licensed Avastin and EU-
approved bevacizumab, which supports the use of EU-approved bevacizumab in the comparative clinical 
Study 20120265.  

Overall, Study 20110216 supports a demonstration of PK similarity between ABP215 and US-licensed 
Avastin, as well as the PK portion of the scientific bridge between ABP215, US-licensed Avastin and 
EU-approved bevacizumab.  The scientific bridge along with the analytical similarity allows for relying 
on data from the study using EU-approved bevacizumab as a comparator product for the overall 
biosimilarity assessment. In conclusion, the PK results support a demonstration of no clinically 
meaningful differences between ABP215 and US-licensed Avastin, and add to the totality of the evidence 
to support a demonstration of biosimilarity of ABP215 and US-licensed Avastin.

The incidence of immunogenicity for ABP215 and EU-approved bevacizumab was compared in a 
multiple-dose, parallel-arm study (Study 20120265) in patients with non-small cell lung cancer (NSCLC). 
The results indicate similar incidence of anti-drug antibodies (ADA) for both products. No apparent 
impact of ADA on safety, activity, or PK endpoints was observed. Therefore, the data indicate that there 
is no increase in immunogenicity risk for ABP215 as compared to EU-approved bevacizumab, and 
supports the demonstration that there are no clinically meaningful differences between ABP215 and US-
licensed Avastin.

1.1 Recommendations
The Office of Clinical Pharmacology recommends approval of ABP215 based on demonstration of PK 
similarity between APB215 and US-licensed Avastin.

Review Issue Recommendations and Comments

Pivotal evidence of PK similarity PK similarity was demonstrated between ABP215 and US-licensed 
Avastin, as well as the PK portion of the scientific bridge between 
ABP215, US-licensed Avastin, and EU-approved bevacizumab. The 
90% CI of the geometric mean ratio for each product pairwise 
comparison for the primary PK endpoint of AUC0-inf fell within the 
pre-specified margin of 80-125%. 
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Evidence of immunogenicity 
comparability 

The results of Study 20120265 indicate similar incidence of anti-
drug antibodies (ADA) for ABP215 and EU-approved bevacizumab. 

1.2 Post-Marketing Requirements and Commitments
None

2. SUMMARY OF CLINICAL PHARMACOLOGY ASSESSMENT

2.1 Clinical Pharmacology and Pharmacokinetics
ABP215 is a proposed biosimilar to US-licensed Avastin. US-licensed Avastin (bevacizumab) is a 
recombinant humanized monoclonal IgG1 antibody that binds to and inhibits the biologic activity of 
human vascular endothelial growth factor (VEGF) in in vitro and in vivo assay systems. Bevacizumab 
contains human framework regions and the complementarity-determining regions of a murine antibody 
that binds to VEGF and has an approximate molecular weight of 149 kD. Bevacizumab is produced in a 
mammalian cell (Chinese Hamster Ovary) expression system  

. Details on the clinical 
pharmacology of US-licensed Avastin can be found in the product label (USPI).

The results of the PK similarity assessment in Study 20110216 are provided in Table 1. The 90% 
confidence intervals (CIs) for the ratios of the geometric mean of the primary PK endpoint of AUC0-inf and 
secondary PK endpoint of Cmax after a single 3 mg/kg intravenous (IV) dose were within the pre-defined 
limits of 80 - 125% in the pairwise comparisons between ABP215, US-licensed Avastin, and EU-
approved bevacizumab. 

Table 1. Summary statistical analyses for assessment of PK similarity (Study 20110216)

Geometric Mean Ratioa (90% CI)Comparison
AUC0-inf Cmax

ABP215 vs US-licensed Avastin 98.3 (94.0-102.9) 98.1 (93.7-102.8)
ABP215 vs EU-approved bevacizumab 95.6 (91.3-100.0) 102.9 (98.2-107.8)
EU-approved bevacizumab vs US-
licensed Avastin

102.9 (98.3-107.7) 95.4 (91.0-99.9)

a denoted as percent; CI, confidence interval

Overall, the submitted clinical pharmacology study is adequate to demonstrate similarity of PK exposure 
between ABP215, US-licensed Avastin, and EU-approved bevacizumab. The PK results support a 
demonstration of no clinically meaningful differences between ABP215 and US-licensed Avastin, and 
add to the totality of the evidence to support a demonstration of biosimilarity of ABP215 and US-licensed 
Avastin.

The incidence of immunogenicity for ABP215 and EU-approved bevacizumab was compared in a 
multiple-dose, parallel-arm study (Study 20120265) in patients with non-small cell lung cancer (NSCLC). 
The results indicate similar rates of anti-drug antibodies (ADA) for both products. No apparent impact of 
ADA on safety, activity, or PK endpoints was observed. Therefore, the data indicate that there is no 

Reference ID: 4126809

(b) (4)



5

increase in immunogenicity risk for ABP215 as compared to EU-approved bevacizumab, and supports the 
demonstration that there are no clinically meaningful differences between ABP215 and US-licensed 
Avastin.

2.2 Outstanding Issues
None.

3. COMPREHENSIVE CLINICAL PHARMACOLOGY REVIEW

3.1 Regulatory Background

3.1.1 Describe relevant regulatory history for the review of this 351(k) BLA.
ABP215 is a proposed biosimilar to US-licensed Avastin. The applicant is seeking the following 
indications, specifically, for the treatment for metastatic colorectal cancer, non-squamous non-small cell 
lung cancer, glioblastoma, metastatic renal cell carcinoma (mRCC), and persistent, recurrent, or 
metastatic carcinoma of the cervix. The applicant is not seeking the indications for the treatment for 
platinum-resistant recurrent epithelial ovarian, fallopian tube or primary peritoneal cancer and epithelial 
ovarian, fallopian tube, or primary peritoneal cancer, given that these indications are currently under an 
exclusivity agreement.

3.2 Clinical Pharmacology Review Questions

3.2.1 What are the design features of the clinical pharmacology and/or clinical studies to support 
biosimilarity? 
The applicant conducted one clinical pharmacology study and one comparative clinical study, as is 
described in Table 2. 

Table 2. Summary of Relevant Clinical Studies
Protocol Title Subjects Objectives Route/Dose/Duration
PK Similarity Study 
20110216 A Randomized, Single-blind, 

Single-dose, 3-Arm, Parallel 
Group study to Assess the PK 
Similarity of ABP215, US-
licensed Avastin, and EU-
approved bevacizumab in Healthy 
Subjects.

Healthy 
(N=202)

PK similarity Single IV 3 mg/kg 

Comparative Clinical Study 
20120265 A Randomized, Double-Blind, 

Parallel-Arm Study to assess the 
efficacy and safety of ABP 215 
compared with EU-licensed 
bevacizumab in patients with 
advanced NSCLC

Advanced 
NSCLC 
(N=642)

Efficacy, 
safety, 
immunogenici
ty

15 mg/kg IV every 3 
weeks for 6 cycles

PK, pharmacokinetics; NSCLC: non-small cell lung cancer
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Study 20110216 was used to support PK similarity. This study was a 3-arm, randomized (1:1:1), single-
blind, parallel-group study following a 3 mg/kg IV single dose of ABP215 (n=68), US-Avastin (n=67), 
and EU-bevacizumab (n=67) in healthy male subjects. The pre-specified PK endpoints evaluated were 
AUC0-inf, AUC0-t, and Cmax. PK similarity were concluded if the 90% CI of the geometric mean ratio for 
each pairwise comparison between ABP215, US-licensed Avastin, and EU-approved bevacizumab were 
within the pre-specified limits of 80% to 125%.

The study design of Study 20110216 is considered adequate due to the following reasons.

1. A parallel group study design is preferred due to the long half-life of bevacizumab (20 days).
2. A single dose study is more sensitive to PK parameter changes as compared to a multiple dose 

study. 
3. Considering PK assay sensitivity, dose-exposure linearity, and tolerability, a single IV dose of 3 

mg/kg bevacizumab is considered appropriate for a PK similarity study. 
4. A single IV dose of bevacizumab can be safely administered to healthy adult subjects who are 

likely to have less PK variability due to population homogeneity, including less variability in 
VEGF levels and absence of tumor burden which could affect PK. 

5. To further reduce inter-subject variability, it is acceptable to assess PK similarity in healthy male 
subjects as there are sex differences in bevacizumab clearance.

Study 20120265 was a comparative clinical study in patients with NSCLC. Refer to Appendix 4.2 for 
details.

3.2.2 What are the endpoints in the clinical pharmacology and/or clinical studies to support 
biosimilarity? 
In Study 20110216, the pre-specified PK similarity criteria for AUC0-inf, AUC0-t, and Cmax were that the 
90% CI of the geometric mean ratio should lie within 80-125%. This margin proposed by the applicant 
was acceptable. 

 PK serum samples were collected at Day 1 predose, postdose (1.5 hours after infusion), 4, 8, 12, 
and 24 hours after start of infusion, Day 3, 5, 8, 11, 15, 22, 29, 36, 43, 50, 64, 78 and 85 (end of 
study visit).  

3.2.3 Are the pharmacologically active moieties of the proposed biosimilar and the reference product in 
plasma (or other biological matrix) appropriately identified and measured to assess the PK 
parameters?
Yes. See Section 4.1 for details. Bevacizumab in human serum was measured by a validated 
electochemiluminescent assay (ECLA) to characterize the PK of ABP215, US-licensed Avastin, and EU-
approved bevacizumab. 

3.2.4 Is PK similarity met? 
Yes, PK similarity between ABP215, US-licensed Avastin, and EU-approved bevacizumab was 
demonstrated, where the 90% confidence intervals of geometric mean ratios of the pre-specified PK 
endpoints for each product pairwise comparison were contained within prospectively defined criteria of 
80 to 125% (Table 3).
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Table 3. Statistical analyses for assessment of PK similarity after a single 3 mg/kg dose in healthy 
subjects (Study 20110216)

Geometric Mean Ratioa (90% CI) Comparison
AUC0-inf AUC0-t Cmax

ABP215 vs US-licensed Avastin 98.3 (94.0-102.9) 98.3 (94.0-102.9) 98.1 (93.7-102.8)
ABP215 vs EU-bevacizumab 95.6 (91.3-100.0) 95.6 (91.3-100.0) 102.9 (98.2-107.8)
EU-approved bevacizumab vs US-
licensed Avastin

102.9 (98.3-107.7) 102.9 (98.3-107.7) 95.4 (91.0-99.9)

a denoted as percent; CI, confidence interval

As shown in Figure 1, the PK profiles of ABP215, US-licensed Avastin, and EU-approved bevacizumab 
overlay each other. 

Figure 1. Geometric mean serum bevacizumab concentration vs. time profile (Study 20110216) 

 
A summary of the 3 mg/kg IV single dose PK parameters from Study 20110216 for each product is 
shown in Table 5. 

Table 5. Summary of PK Parameters (Study 20110216)

Geometric Mean (% CV)PK parameters
ABP215
(n=68)

US-licensed Avastin
(n=67)

EU-approved bevacizumab 
(n=67)

Cmax (µg/mL) 87.2 (14.3%) 88.8 (19.8%) 84.7 (14.7%)
AUC0-t (µg /mL∙hr) 28,034 (17%) 28,507 (15%) 29,334 (16%)
AUC0-inf (µg/mL∙hr) 29,461 (17%) 29,801 (18%) 30,838 (19%)
CL (L/day) 0.189 (16.9%) 0.193 (20.5%) 0.177 (18.5%)
Vc (L) 4.69 (25.1%) 4.94 (17.2%) 4.66 (17.5%)
% CV, coefficient of variation
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Immunogenicity 

3.2.6 Is the immunogenicity assay capable of detecting the antidrug antibodies (ADA) in the presence 
of concentration of product in the study samples?
The sensitivities of the binding ADA assay were ~27 ng/mL for screening and 60 ng/mL for specificity, 
respectively. The lower limit of reliable detection (LLRD) was 110 ng/mL. The drug tolerance was 150 
µg/mL at 500 ng/mL of ADA (screening assay) and 50 µg/mL at 500 ng/mL of ADA (specificity assay). 
The drug target interference was not detected up to 400 ng/mL. 

Refer to the immunogenicity assay review by the Office of Biological Products review for details 
regarding the assays.

3.2.7 Is the sampling plan adequate to capture baseline, early onset, and dynamic profile (transient or 
persistent) of anti-drug antibodies (ADA) formation? 
The sampling schedules in the studies were appropriate to minimize interference from the presence of the 
product in the samples, if the ADA assay is not drug-tolerant. The ADA sampling schedules for the 
studies were as follows:

 Study 20110216: Predose on Day 1 and post-dose on Day 84.
 Study 20120265: Predose on Day 1 of Week 1, 4, 7, and 13, and at end of study. 

3.2.8 What is the incidence of anti-drug antibodies (ADA)? (Provide the incidence of pre-existing 
antibodies at baseline and the incidence of ADA throughout the study.)
In Study 20110216, no positive binding ADA were observed in subjects at pre- and pose-dose of 
ABP215, US-licensed Avastin, or EU-approved bevacizumab.

In Study 20120265, a similar incidence of ADA was observed for ABP215 and EU-approved 
bevacizumab (Table 6).

Table 6. Immunogenicity results for binding ADA in Study 20120265

                                          
The data indicate that there is no increase in immunogenicity risk for ABP215 as compared to EU-
approved bevacizumab, and supports the demonstration that there are no clinically meaningful differences 
between ABP215 and US-licensed Avastin. Of note, a scientific bridge that included analytical and PK 
similarity was established between ABP215, US-approved Avastin, and EU-approved bevacizumab, 
supporting the relevance of the immunogenicity data, generated using EU-approved bevacizumab to 
support a demonstration of no clinically meaningful differences between ABP215 and US-licensed 
Avastin.

3.2.9 Do the anti-drug antibodies (ADA) have neutralizing activity? 
FDA determined that based on the applicant’s ADA assessment, which 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 bevacizumab, that an evaluation of 

ADA (%)
Product N Baseline Treatment-Induced 

ABP215 294 0 1.4
EU-approved bevacizumab 284 1.0 2.5
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neutralizing ADA was not necessary to further inform on the immunogenicity assessment of ABP215. 
Thus, neutralizing ADA results from Study 20120265 was not reviewed.

3.2.10 What is the impact of anti-drug antibodies (ADA) on PK, activity, and safety? 
No apparent impact of ADA on PK activity, or safety endpoints was observed from Study 20120265 (data 
not shown).

4. APPENDICES

4.1 Summary of Bioanalytical Method Validation and Performance

4.1.1 Pharmacokinetics
4.1.1.1 How are the concentrations of the pharmacologically active moieties (parent and/or any 
relevant catabolites) measured in the plasma and other matrices in the clinical pharmacology 
studies? 
Total serum bevacizumab samples were determined using a validated electrochemiluminescent assay 
(ECLA). The method for the quantification of ABP215 in human serum was developed at Amgen Inc., 
Seattle, WA and validated at . Briefly, 

 
 

 
 

 
 

 
 

 
 

 A summary of the ECLA assay validation is show in Table 7.

A method qualification study was completed by the applicant and the data demonstrated comparability in 
measuring ABP215 and bevacizumab within the assay; these data justified the use of ABP215 as the 
single calibrator for method validation. The evaluation for all 3 products was within guidance criteria, 
with the highest reported CV of 7%.

Table 7. Summary of ECLA method validation for PK determination of bevacizumab
Analyte ABP215 
Method description Electrochemiluminescent assay (ECLA)
Limit of quantitation (ng/mL) <50.0 (lowest standard)
Standard curve concentrations (ng/mL) 50-12,800 ng/mL (12800, 6400, 3200, 1600, 800, 

400, 200, 100, 50.0 ng/mL)
QC concentrations (ng/mL) LLOQ  = 50.0 ng/mL

LQC    = 150 ng/mL
MQC   = 1250 ng/mL

Reference ID: 4126809

(b) (4)

(b) (4)



10

HQC = 9600 ng/mL
ULOQ = 12,800 ng/mL

QC intraday precision range (%) ABP215: 1% to 2%
US-Avastin: 2% to 3%
EU-bevacizumab: 2% to 4%

QC intraday accuracy range (%) ABP215: -7% to 10%
US-Avastin: -3% to 8%
EU-bevacizumab: -6% to 15%

QC interday precision range (%) ABP215: 3% to 6%
US-Avastin: 4% to 7%
EU-bevacizumab: 3% to 6%

QC Interday accuracy range (%) ABP215: -7% to 10%
US-Avastin: -3% to 8%
EU-bevacizumab: -6% to 15%

Bench-top stability (hrs) 23 hours at ART and 2°C-8°C
Processed stability (hrs) N/A
Freeze-thaw stability (cycles) 4 cycles
Long-term storage stability (days) 737 days at -70°C and 402 days at -20°C
Dilution integrity No hook effect was observed for ABP215, US-

Avastin, and EU-bevacizumab.
Linear up to 1:5000 dilution

Selectivity No matrix effect was observed for ABP215, US-
Avastin, and EU-bevacizumab

N/A: not available; QC: quality control
Source: Validation report number 115224

In Study 20110216, bevacizumab total serum concentrations were determined though the same ECLA 
assay as described above and analyzed by . 
A total of 223 sample analysis batches were performed. Of the 223 analysis batches 10 runs failed due to 
(6) the QC not meeting the pre-specified analysis criteria or due to (4) incorrect read buffer was used. 
Incurred sample reproducibility was performed on 219 samples and 95.4% of samples met the pre-
specified criteria. Samples were stored at -70°C until time of analysis. The maximum sample storage 
duration between collection and analysis for all samples was up to 180 days, which was within the 
established stability interval of 737 days. A summary of the ECLA assay results are show in Table 8. 

Table 8. Summary of ECLA assay parameters from Study 20110216

Matrix Human Serum

Reference or analytical standard 
(ABP215)

Lot 0010095534

Dilution 1 to 1:100

Nominal Standard curve 
concentrations (ng/mL)

50, 100, 200 400, 900, 1600, 3200, and 12,800 ng/mL

Limit of detection 50 ng/mL

Reference ID: 4126809
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LLOQ 50 ng/mL

ULOQ 12,800 ng/mL

Inter-assay accuracy (% RE) Standards: -2 to 2%

QC: -4 to 5%

Inter-assay Precision (%CV) Standards: 2 to 2%

QC: 4 to 5%

Inter-assay Total Error (%) Standards: N/A

QC: 5 to 10%

N/A: not available; QC: quality control

4.2 PK Results for ABP215 and EU-Approved Bevacizumab in Study 20120265
In the comparative clinical Study 20120265, bevacizumab trough serum concentrations (Ctrough) were 
collected at predose on Day 1 of Cycles 1 – 4 and 6 in order to describe the PK of ABP215 and EU-
approved bevacizumab. 

Study 20120265 was a randomized (1:1), double-blind, comparative clinical study of ABP215 and EU-
approved bevacizumab at a dose of 15 mg/kg IV every three weeks in 642 patients with metastatic or 
recurrent non-squamous non-small cell lung cancer (NSCLC) receiving first-line therapy with carboplatin 
and paclitaxel. The study was not intended to evaluate the PK similarity of ABP215 to EU-approved 
bevacizumab; however, Ctrough and inter-subject variability were comparable to that observed for EU-
approved bevacizumab following single and multiple dosing (Table 9).

Table 9. Mean bevacizumab trough serum concentration (μg/mL) comparison in patients with NSCLC in 
Study 20120265

Reference ID: 4126809



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

EDWIN C CHOW
07/19/2017

SARAH J SCHRIEBER
07/19/2017

NAM ATIQUR RAHMAN
07/20/2017
I concur.

Reference ID: 4126809




