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1 Recommendations/Risk Benefit Assessment

1.1 Recommendation on Regulatory Action

This Biologics License Application (BLA) 761028 for ABP215 (proposed trade name MVASI) 
was submitted by Amgen under section 351(k) of the Public Health Service Act. ABP215 
(bevacizumab-xxxx, suffix to be determined) is a proposed biosimilar to US-licensed Avastin 
(bevacizumab, Genentech), and Amgen is seeking licensure of ABP215 in all indications for 
which US-licensed Avastin is approved currently with the exception of the platinum sensitive 
and resistant ovarian cancer indications that are still covered by orphan exclusivity. The findings 
within this review of the clinical data support the demonstration of biosimilarity based on the 
analytical comparisons, the assessment of pharmacokinetic parameters in healthy subjects (as 
described by the Product Quality and Clinical Pharmacology Reviewers), and the results of a 
randomized, controlled clinical study that ruled out any clinically meaningful differences 
between ABP215 and the referenced product, US-licensed Avastin. 

1.2 Risk Benefit Assessment

The determination of no clinically meaningful differences between ABP215 and US-licensed 
Avastin was based on the totality of evidence from an extensive analytical comparison, 
comparative PK assessment in humans, and a comparative clinical study in patients with 
NSCLC. 

Study 20110216 (Study 216): a single-dose pharmacokinetic (PK) study in healthy volunteers 
providing a 3-way comparison of ABP215, US-licensed Avastin, and EU-approved bevacizumab 
intended to (i) support PK similarity of APB215 and US-licensed Avastin and (ii) provide a PK 
bridge to support the relevance of the comparative data generated using EU-approved 
bevacizumab to support the conclusion of no clinically meaningful differences between ABP215 
and US-licensed Avastin.   

In Study 216, 202 healthy volunteers were randomized to receive a single 3 mg/kg dose of 
ABP215, US-licensed Avastin, or EU-approved bevacizumab. The pairwise comparisons of 
ABP215, US-licensed Avastin, and EU-approved bevacizumab met the pre-specified acceptance 
criteria for PK similarity (90% CIs for the ratios of geometric mean of AUCinf, AUClast, and 
Cmax, within the interval of 80% to 125%), thus establishing the PK similarity and providing the 
PK bridging data in addition to the analytical bridging data, to justify the relevance of the 
comparative data generated using EU-approved bevacizumab. Further support of PK similarity 
was demonstrated by similar trough concentrations for ABP215 and US-licensed bevacizumab in 
patients with NSCLC in Study 265. Overall, the clinical pharmacology studies support the 
demonstration of PK similarity between ABP215 and US-licensed Avastin. There were just a 
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few adverse events in this study and no differences in toxicities between arms. As expected, 
immunogenicity was very low and comparable between arms.

Study 20120265 (Study 265): a comparative clinical study between ABP215 and EU-approved 
bevacizumab in patients with NSCLC to support the demonstration of no meaningful differences 
in terms of purity, potency, clinical activity, and safety. This was randomized, double-blind, 
parallel-group study conducted in 642 patients with metastatic NSCLC who were randomized to 
receive carboplatin and paclitaxel with ABP215 or EU-approved bevacizumab 15 mg/kg every 
three weeks for up to 6 cycles. As the bridge between EU-approved bevacizumab,US-licensed 
Avastin, and ABP215 was supported by the analytical assessment and Study 216, Study 265 
provides evidence to support the conclusion of no clinically meaningful differences between 
ABP215 and US-licensed Avastin. 

Of 642 patients, 328 and 314 were randomized to the ABP215 and EU-approved bevacizumab 
arms, respectively. Most baseline characteristics were balanced between the 2 treatment arms. 
The analysis of the study’s primary endpoint was the assessment of the risk ratio of ORR based 
on the central, independent, blinded radiologists’ review. ORR was 39.0% and 41.7% in the ABP 
215 and EU-approved bevacizumab treatment arms, respectively (analysis based on the ITT 
population), which corresponded to a risk ratio of ORR of 0.93 (90% CI: 0.80 to 1.09) between 
the treatment arms, which was within the pre-specified equivalence margin of (0.67, 1.5) and 
FDA’s recommended margin of (0.73; 1.36). The results were similar in various secondary and 
sensitivity analyses of the primary endpoint, including the ORR based on the investigators’ 
assessment in the ITT population, using risk difference rather than the risk ratio, etc. Duration of 
response – a secondary endpoint- was 5.8 months (95% CI 4.9; 7.7) and 5.6 months (95% CI 5.1; 
6.3) in the ABP215 and bevacizumab arms, respectively (IRC assessment). Similarly, median 
PFS was 6.6 months (95% CI 6.3; 7.9) and 7.9 months (95% CI 6.6; 8.2 months) in the ABP215 
and bevacizumab arms, respectively in the IRC assessment and 6.2 months (95% CI 6.0; 6.3) and 
6.4 months (95% CI 6.1; 7.1 months) in the ABP215 and bevacizumab arms respectively in the 
investigators’ assessment. 

Almost all patients experienced adverse events (AEs) (95% and 94% in the ABP215 and 
bevacizumab arms respectively). Grade 3-4 AEs were reported in 42% and 44% patients in the 
ABP215 and bevacizumab arms, respectively: events were well balanced between arms and 
consistent with the known profile of carboplatin, paclitaxel, and bevacizumab. Serious adverse 
events (SAEs) were reported in 26% and 23% patients in the ABP215 and bevacizumab arms, 
respectively. The incidence rate of deaths considered possibly related to an AE was 4% in both 
arms. VEGF-related toxicities were analyzed and there were no meaningful differences between 
arms. A total of 22% and 21% patients in the ABP215 and bevacizumab arms, respectively 
experienced hemorrhagic/bleeding events. Grade 3-4 hemorrhagic events were observed in 2% 
and 1% patients in the ABP215 and bevacizumab arms, respectively. Hypertension as a reported 
adverse event incidence was 19% and 16% (Grade 3-4 7% and 6%) in the ABP215 and 
bevacizumab arms, respectively. There were no difference or differences greater than 2% in the 
incidence of gastrointestinal perforations, wound complications, non-gastrointestinal fistulas, 
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arterial and venous thrombotic events, febrile neutropenia, proteinuria, and infusion related 
reactions.  

In conclusion, the rates, severity, and type of toxicities were similar between the treatment 
groups and consistent with the safety profile described for bevacizumab. There were no new 
safety signals identified. The submitted safety and immunogenicity data and analysis of data 
from ABP215 studies are adequate to support the demonstration of no clinically meaningful 
differences between ABP215 and US-licensed Avastin in patients with NSCLC. The safety 
database submitted for ABP215 is adequate to provide a reasonable descriptive comparison 
between the two products. 

In conclusion, the data demonstrate similar clinical activity between ABP215 and bevacizumab 
in patients with NSCLC. As a bridge between EU-approved bevacizumab, US-licensed Avastin 
and ABP215 was demonstrated in Study 216 and analytical similarity was demonstrated, the 
totality of the evidence including the results of Study 265 supports a demonstration that ABP215 
is biosimilar to US-licensed Avastin.  

Extrapolation of non-studied indications
Amgen seeks licensure for the following indications for which US-licensed Avastin is licensed:

 metastatic colorectal cancer (mCRC), in combination with intravenous (IV) 5-
fluorouracil- (5-FU)-based chemotherapy for first- or second-line treatment 

 mCRC, in combination with fluoropyrimidine-, irinotecan-, or fluoropyrimidine-
oxaliplatin-based chemotherapy for second-line treatment in patients who have 
progressed on a first-line bevacizumab containing regimen 

 non-squamous non-small cell lung cancer (NSCLC), in combination with carboplatin and 
paclitaxel for first-line treatment of unresectable, locally advanced, recurrent, or 
metastatic disease 

 glioblastoma multiforme (GBM), as a single agent for adult patients with progressive 
disease following prior therapy 

 metastatic renal cell carcinoma (mRCC), in combination with interferon alfa 
 cervical cancer, in combination with paclitaxel and cisplatin or paclitaxel and topotecan 

in persistent, recurrent, or metastatic disease 

The ABP215 program provides clinical data from a study in patients with NSCLC. Based on 
FDA’s determination that it may be appropriate for a biosimilar product to be licensed for one or 
more conditions of use for which the reference product is licensed, and based on data from 
clinical studies performed in another condition of use, the Applicant submitted data addressing 
the following issues that scientifically justify the extrapolation to other indications: 

Mechanism of action
Bevacizumab binds VEGF and prevents the interaction of VEGF to its receptors (Flt-1 [VEGFR-
1] and KDR [VEGFR-2]) on the surface of endothelial cells. The interaction of VEGF with its 
receptors leads to endothelial cell proliferation and new blood vessel formation in in vitro models 
of angiogenesis. Neutralizing the biological activity of VEGF regresses the vascularization of 
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tumors, normalizes remaining tumor vasculature, and inhibits the formation of new tumor 
vasculature, thereby inhibiting tumor growth (Avastin USPI). 

In each approved indication, the mechanism of action (MOA) of bevacizumab is to inhibit 
VEGF-induced angiogenesis and vascular permeability. The binding of bevacizumab to VEGF 
prevents the activation of endothelial receptors for VEGF, and prevents the resulting 
angiogenesis within the tumor, thereby inhibiting tumor growth and normalizing vascular 
permeability. The extensive literature data reviewed supports the claim that in all conditions of 
use (including GBM), bevacizumab actions are mediated through its binding to VEGF. 
There are no data supporting a different mechanism of action in any specific condition. 

Pharmacokinetics 
In addition to the data characterizing the PK profile of bevacizumab included in the original 
BLA submission, the PK profile of bevacizumab following IV infusions ranging from 0.1 mg/kg 
to 10 mg/kg has been evaluated (and described in different published reports) in several dose 
escalation/dose finding studies in solid tumors.  

The ABP215 clinical pharmacology program aimed to support the demonstration of no clinically 
meaningful differences between ABP215 and US-licensed Avastin by

 evaluating the single-dose pharmacokinetic similarity between ABP215 and US-licensed 
Avastin. 

 establishing the PK portion of the scientific bridge between ABP215, US-licensed 
Avastin, and EU-approved bevacizumab

In Study 216, the geometric mean ratios and their corresponding 90% confidence intervals for all 
3 PK endpoints of AUC zero to infinity, AUC0-t and Cmax fell within the pre-defined similarity 
margin of 0.80 to 1.25 for all comparisons. These data support the PK similarity between 
ABP215 and US-licensed Avastin, between ABP215 and EU-approved bevacizumab, and 
between US-licensed Avastin and EU-approved bevacizumab (establishing the bridge for the use 
of EU-approved bevacizumab in Study 265).

Since similar PK was demonstrated between ABP215 and US-licensed Avastin, a similar PK 
profile would be expected for ABP215 and US-licensed Avastin in patients across the indications 
being sought for licensure.

Immunogenicity
As summarized in the Avastin USPI, only 14 of 2233 evaluable subjects (0.63%) tested positive 
for treatment-emergent anti-bevacizumab antibodies as detected by an ECL-based assay. The 
clinical significance of these ADA responses to bevacizumab is unknown. The analysis of 
Studies 216 and 265 indicate that immunogenicity was low and that treatment of subjects with 
NSCLC with either ABP 215 or bevacizumab results in similar low rates of formation of binding 
ADAs.
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Toxicity
The expected toxicities of bevacizumab are well characterized. While the incidence of specific 
toxicities may differ across the indications (i.e., fistula is more frequent in patients with cervical 
cancer 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 ABP 
215 in this application. Data from Study 265 demonstrates that the type and incidence of 
treatment-emergent adverse events of special interest were similar for ABP 215 and 
bevacizumab and that there were no meaningful differences between arms. No new safety signals 
were identified that would be indicative of new toxicities for the approved bevacizumab 
indications. 

As summarized in Section 7, in Study 265 the incidence of ABP215 toxicities were comparable 
with the incidence of bevacizumab toxicities; in addition, these incidence rates are within the 
expected rates described in the Avastin USPI.   

In conclusion, the totality of the data indicates that the extrapolation of biosimilarity to the 
indications for which Amgen is seeking licensure is scientifically justified.

1.3 Recommendations for Postmarket Risk Evaluation and Mitigation 
Strategies
There are no clinical post-marketing risk evaluation and mitigation strategies anticipated at this 
time.

1.4 Recommendations for Postmarket Requirements and Commitments

At the time of this review, OBP is considering if quality-specific post-market requirements or 
commitments are needed. No clinical postmarketing risk evaluation and mitigation strategies are 
anticipated at this time.

2 Introduction and Regulatory Background
2.1 Product Information
Product name: Bevacizumab- xxxx (suffix to be determined)
Established name: ABP215
Proposed trade name: MVASI
Dosage forms:  100 mg per 4 mL single-use vial 

 400 mg per 16 mL single-use vial
Therapeutic class: VEGF-binding humanized monoclonal antibody
Chemical class: humanized monoclonal antibody
Mechanism of action: ABP215 binds to and inhibits the interaction of human vascular 

endothelial growth factor (VEGF) to its receptors (Flt-1 and KDR) 
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on the surface of endothelial cells, leading to inhibition of 
angiogenesis. 

Proposed dose schedule:
 Metastatic colorectal cancer (mCRC):

- 5 mg/kg or 10 mg/kg every 2 weeks when used in combination with intravenous 5-
FU-based chemotherapy

- 5 mg/kg when used in combination with bolus-IFL
- 10 mg/kg when used in combination with FOLFOX4 
- 5 mg/kg every 2 weeks or 7.5 mg/kg every 3 weeks when used in combination with a 

fluoropyrimidine-irinotecan or fluoropyrimidine-oxaliplatin based chemotherapy 
regimen in patients who have progressed on a first-line bevacizumab-containing 
regimen. 

 Non-squamous non-small cell lung cancer (NSCLC): 15 mg/kg every 3 weeks in 
combination with carboplatin and paclitaxel.

 Glioblastoma: 10 mg/kg every 2 weeks. 
 Metastatic renal cell carcinoma (mRCC):10 mg/kg every 2 weeks in combination with 

interferon alfa. 
 Cervical cancer: 15 mg/kg every 3 weeks in combination with paclitaxel and cisplatin, or 

paclitaxel and topotecan.

As the US-licensed Avastin ovarian cancer indications are protected by orphan exclusivity, 
Amgen is not seeking approval for these indications and the ABP215 labeling will not 
include these indications or the dosing recommendations for this disease.

2.2 Availability of Proposed Active Ingredient in the United States

ABP215 is not currently marketed in the U.S.

2.3 Reference Product

US-licensed Avastin (bevacizumab) was approved in the U.S. on February 26, 2004. 

2.4 Important Safety Issues With Consideration to Related Drugs

The safety program for ABP 215 was designed based on the well-characterized adverse reaction 
profile of US-licensed Avastin. Interference with the VEGF pathway induces a characteristic 
pattern of toxicity observed in approved and experimental drugs targeting this pathway. 
Hypertension, gastrointestinal toxicity, proteinuria, thromboembolic events, hemorrhage, 
reversible posterior leukoencephalopathy (RPLS) and wound healing are consistently observed 
across clinical studies and in the post marketing setting following the administration of both 
biologic and small molecule anti-VEGF or anti-VEGFR agents (approved and investigational). 
The spectrum of adverse reactions in individual patients with different diseases is variable, but 
predictable, and reflects several factors: dose of the VEGF inhibitor, specificity of the inhibition 
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of the pathway, disease factors, comorbidities, co-targeting of other pathways, and 
administration of concomitant chemotherapy. 

The box warning in the US-licensed Avastin labeling describes gastrointestinal perforations, 
surgery and wound healing complications, and hemorrhage. In addition to these adverse 
reactions, the Warnings and Precautions section describes non-gastrointestinal fistula formation, 
arterial thromboembolic events, hypertension, reversible posterior leukoencephalopathy 
syndrome (RPLS), and infusion reactions.

VEGF signaling stimulates the production of nitric oxide and prostaglandin I2 in endothelial 
cells. Blockage of VEGF leads to vasoconstriction. Vascular rarefaction, alterations in pressure- 
natriuretic relationships, and other vasoconstrictive have also been postulated as mechanisms for 
hypertension in patients receiving VEGF inhibitors (Robinson E., 2010).

As described in Dr. Chen’s and Dr. Cleck’s comprehensive review of adverse events related to 
inhibition of the VEGF pathway (Chen H., 2009), the effect of anti-VEGF agents on blood 
pressure is dose-dependent. In a Phase 2 study in patients with RCC treated with bevacizumab 3 
mg/kg or 10 mg/kg every 2 weeks, the rate of hypertension was significantly higher in the high-
dose group (36%) compared with the low dose group (3%). This dose dependency has also been 
observed with small-molecule VEGF TKIs. Patients with pre-existing hypertension are generally 
more likely to develop further elevation in blood pressure when receiving anti-VEGF therapy. 
The risk of hypertension may be also related to indication or concomitant chemotherapy 
(although differences in data collection or monitoring between trials may also have caused 
differences in hypertension rates). As described in Dr. Chen’s paper, the highest rate of 
hypertension (36%) occurred in a renal cell cancer trial (10 mg dose) compared to a reported rate 
(all Grades) of 24% in a trial in patients with breast cancer (AVF2119g).  This is an expected 
finding, as up to 79% of patients with renal cell cancer are diagnosed with hypertension at the 
time of tumor diagnosis (Stojanovic, 2009)

In a meta-analysis (Rampura, 2010) of 20 randomized controlled trials that included 12,526 
patients, bevacizumab was associated with an increased risk of Grade 3-4 hypertension, with an 
incidence of 7.9% (95% CI: 6.1–10.2) and a RR of 5.28 (95% CI: 4.15–6.71). In most cases, 
hypertension can be controlled with oral hypertensive agents. However, a patient may develop 
uncontrolled hypertension, hypertensive crisis, or RPLS with life-threatening complications.

RPLS is severe condition that since the original description by Hinchey in 1996, has been 
associated with hypertensive encephalopathy, pre-eclampsia, eclampsia, LES, vasculitis, tumor 
lysis syndrome, infection, sepsis, shock, and exposure to cytotoxic agents (particularly platinum 
compounds), bevacizumab, other anti-VEGF/R inhibitory molecules, and biologic or 
immunosuppressive agents. Clinically, RPLS causes a variety of acute to subacute neurologic 
symptoms that include headache, nausea, vomiting, altered mental status, seizures, stupor, and 
visual disturbances (from blurred vision to cortical blindness). 
Radiological findings of RPLS include vasogenic edema that primarily affects the white matter 
and generally involves the bilateral parietal-occipital lobes and occasionally the basal ganglia, 
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brainstem, or cerebellum. MRI with diffusion weighted imaging is the preferred diagnostic test. 
Vasogenic edema is best seen on T2 weighted images using FLAIR sequencing.

Disorders that cause hypertension increase the risk of RPLS. At any given increased blood 
pressure, preexisting chronic hypertension may lower the risk of RPLS because of adaptive 
vascular changes as opposed to patients who develop new onset acute hypertension (Mukherjee 
P., 2001). Controversy exists over the RPLS mechanism. The initial Hinchey hypothesis of 
hypertension leading to failed auto regulation followed by capillary permeability damage cannot 
explain the approximately 20%-40% of RPLS cases with no documented hypertension. A more 
complex mechanism may exist involving direct endothelial damage/dysfunction. For some drugs 
associated with RPLS, like cyclosporine and tacrolimus, there is some evidence that they can 
cause perturbation of the blood-brain barrier. Cyclosporine also has been reported to have direct 
toxic effects on vascular endothelial cells.

RPLS is described in the adverse reactions sections of the labels for the VEGF monoclonal 
antibodies bevacizumab, ramucirumab and the fusion protein ziv-aflibercept. In both biological 
drugs and small molecule drugs inhibiting VEGF, the observed incidence was less than 1%.

Scappaticci et al. (Scappaticci, 2007) performed a meta-analysis on the increased risk of 
thromboembolic events in patients receiving bevacizumab in clinical trials. Data were pooled 
from five randomized controlled trials that included a total of 1745 patients with metastatic 
colorectal, breast, or non-small-cell lung carcinoma. Combined treatment with bevacizumab and 
chemotherapy, compared with chemotherapy alone, was associated with an increased risk of 
arterial thromboembolic events (HR = 2.0, 95% confidence interval [CI] = 1.05 to 3.75; p = 
0.031) but not for venous thromboembolic events (HR = 0.89, 95% CI = 0.66 to 1.20; p = 0.44). 
The absolute rate of developing an arterial thromboembolism was 5.5 events per 100 person-
years for those receiving combination therapy and 3.1 events per 100 person-years for those 
receiving chemotherapy alone (ratio = 1.8, 95% CI = 0.94 to 3.33; p = 0.076). Development of 
an arterial thromboembolic event was associated with a prior arterial thromboembolic event 
(p<0.001) or age of 65 years or older (p =0.01).

Proteinuria has occurred in all bevacizumab clinical trials. Bevacizumab therapy has been 
associated with the development of proteinuria in up to 36% of patients with colorectal cancer 
(US-licensed Avastin labeling), where Grade 3–4 proteinuria (>3.5 g protein per 24h urine or 
nephrotic syndrome) was observed in 6.5% of patients. A meta-analysis of randomized 
controlled trials with patients receiving bevacizumab indicated a relative risk of 1.4 for 
proteinuria with bevacizumab at a low dose (2.5 to 7.5 g/kg) and 1.6 at a high dose (10 to 15 
mg/kg) suggesting a possible dose dependency to bevacizumab-associated proteinuria (Izzedine 
H., 2010). 

The risk of bleeding and hemorrhage is increased in patients treated with VEGF- and VEGFR-
targeting agents. Mild spontaneous mucocutaneous bleeding is the most common type of 
bleeding; however, serious tumor-related bleeding can also occur. In all trials of bevacizumab, 
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mucocutaneous hemorrhage has been observed in 20–40% of patients, with mild epistaxis being 
the most common presentation.

Lung carcinomas (especially squamous cell) and gastrointestinal tract tumors are associated with 
the highest risk and greatest severity of bleeding following VEGF inhibition. Severe or fatal 
hemorrhage events described in the US-licensed Avastin PI include hemoptysis, gastrointestinal 
bleeding, hematemesis, CNS hemorrhage, epistaxis, and vaginal bleeding. Across indications, 
the incidence of ≥ Grade 3 hemorrhagic events among patients receiving bevacizumab ranged 
from 0.4%% to 6.4%. In a randomized study comparing carboplatin/paclitaxel vs. bevacizumab 
and carboplatin/paclitaxel in previously untreated NSCLC (Johnson D., 2004), six out of 13 
patients with squamous cell histology (31%) experienced a major life-threatening bleeding event 
described as hemoptysis or hematemesis, and four of these events were fatal. All six patients had 
centrally-located tumors close to major blood vessels. Five patients had cavitation or necrosis of 
tumors, either at baseline or developing during bevacizumab therapy. Because squamous cell 
tumors are more frequently centrally located and have a greater tendency to cavitate as compared 
to adenocarcinoma, it is not clear whether histology alone is the central risk factor for bleeding, 
or simply a surrogate for other risk factors.

In the E4599 trial (Sandler, 2006), patients with squamous histology were excluded. Grade 3–5 
pulmonary hemorrhage events observed were 2.3% (10 of 427 patients) in the bevacizumab and 
chemotherapy arm compared with 0.5% (2 of 441) of those treated with chemotherapy only.  
Five of the hemoptysis events in the bevacizumab-containing arm were fatal.

As described in labeling for US-licensed Avastin, the incidence of gastrointestinal perforation 
ranged from 0.3 to 3.2% across clinical studies with the highest incidence rate in a clinical trial 
of patients with cervical cancer. 

Wound healing is a complex process involving angiogenesis and closely regulated interactions 
between endothelial cells, platelets, and the coagulation cascade. VEGF inhibition can impair 
wound healing at a surgical site through the dehiscence of a previously healed wound, or delay 
or cause failure of wound healing in patients who underwent surgery following treatment with an 
anti-VEGF agent. In a clinical trial of patients with mCRC who underwent surgery during 
bevacizumab treatment, wound healing complications occurred in 15% of bevacizumab-treated 
patients versus 4% of patients who did not receive bevacizumab. 

In a retrospective analysis of randomized trials in patients with metastatic CRC, for a subset of 
patients who had surgery 28–60 days before initiating bevacizumab, Scappaticci et al. 
(Scappaticci, 2005) described a lower incidence of wound complications (1.3%). An adjuvant 
trial (NSABP-C08) in patients with CRC who received bevacizumab and chemotherapy at least 
28 days after colectomy confirmed that although the rate of serious wound complications was 
low (1.7%), the rate was higher than that in the chemotherapy-alone control arm (0.3%) (Chen 
H, 2009). Current guidelines are largely empiric and recommend that bevacizumab be withheld 
for 4 weeks before elective surgery.
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Finally, the US-licensed Avastin label contains a Warning about ovarian failure, as the incidence 
of ovarian failure was higher (34% vs. 2%) in premenopausal women receiving bevacizumab in 
combination with mFOLFOX chemotherapy as compared to women receiving mFOLFOX 
chemotherapy alone. In addition, bevacizumab may cause fetal harm based on the drug’s 
mechanism of action and findings from animal studies. Congenital malformations were observed 
with the administration of bevacizumab to pregnant rabbits during organogenesis every 3 days at 
a dose as low as a clinical dose of 10 mg/kg. Furthermore, animal models link angiogenesis and 
VEGF and VEGF Receptor 2 (VEGFR2) to critical aspects of female reproduction, embryo-fetal 
development, and postnatal development.

2.5 Summary of Presubmission Regulatory Activity Related to Submission

This summary will only refer to interactions and comments regarding the clinical development of 
ABP 215. For further details on agreements and advice given regarding product quality and non-
clinical data, please refer to the respective reviews.

 July 12, 2011: pre IND meeting: FDA stated that Amgen will need to establish an 
acceptable scientific bridge between US-licensed Avastin and EU-approved bevacizumab 
if Amgen intends to use data from EU-approved bevacizumab to address requirements 
under section 351(k)(2)(A) of the PHS Act. 

FDA agreed that the standard bioequivalence criteria (including AUC and Cmax) for 
comparing the pharmacokinetics of ABP 215 to US-licensed Avastin was acceptable. 
FDA recommended that the lowest scientifically relevant doses of ABP 215, US-licensed 
Avastin and EU-approved bevacizumab be used in healthy volunteers. Amgen agreed to 
conduct Study 20110216 with sampling times planned sufficiently to ensure that the 
extrapolated portion of the total AUC for each patient does not exceed 20%. 

Amgen proposed a dose of 3mg/kg for healthy volunteers in Study 20110216. 

 July 30, 2013: BPD Type 3 meeting. FDA agreed that PK similarity between ABP 215 
and US-licensed Avastin, between ABP 215 and EU-approved bevacizumab and EU-
approved bevacizumab and US-licensed Avastin appeared to have been established based 
on a preliminary analysis of the data submitted for Study 20110216.

FDA requested that Amgen provide a justification with supporting data for the use of 
ABP 215 as the reference standard instead of US-licensed Avastin in the PK assay. 

FDA and Amgen also held a discussion regarding the design of Study 20120265 intended 
to compare EU-approved bevacizumab with ABP215. Because Amgen developed a 
scientific bridge, FDA agreed that EU-approved bevacizumab could be used in the 
proposed comparative clinical study. FDA requested that the ITT population be used for 
the primary comparison of response rate. In addition, if patients with EGFR and ALK 
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mutations were not excluded from Study 20120265, FDA recommended that Amgen 
provide any available information regarding the treatment effect of bevacizumab for 
patients that are specifically EGFR wild-type and ALK rearrangement negative, or 
provide additional data to support the Study 20120265 similarity margin by assessing the 
effect of bevacizumab on the ORR in patients who are EGFR wild-type and ALK 
rearrangement negative. 

Amgen proposed the use of 90% confidence intervals and considered a study-wise Type 
1 error of 0.05 as appropriate for the comparative clinical assessment, based on their 
interpretation that a level 0.05 Two One-Sided Test (TOST) for equivalence is 
operationally identical to comparing the 90% confidence interval with the margins used 
in TOST. FDA stated that this issue would require further internal discussion and agreed 
to provide a response to this new proposal as a post-meeting addendum to the meeting 
minutes.

 December 12, 2014: After further review of the study’s plan and internal discussion, 
FDA issued an advice letter expressing disagreement with the proposed equivalence 
margin of (0.67, 1.5). FDA recommended that Amgen implement a TOST by comparing 
a confidence interval for the ratio between the proposed biosimilar product and the 
reference product to an interval deemed to be clinically acceptable and defined by two 
preselected margins (a confidence interval being completely within the margins would 
rule out meaningful differences between the products with respect to the chosen endpoint 
and subject to a predetermined type one error probability). 

FDA stated that one approach to creating the margin is to base the margin on preserving 
some fraction of the reference product treatment effect estimated by a metanalysis of 
placebo-controlled studies. To account for variability in the estimated drug effect, this 
margin is often based on the bound representing lower bound of a confidence interval for 
the drug effect (on the specific endpoint) from this meta-analysis. The reference 
product’s effect may not be the most relevant factor on which to base both the upper and 
lower margins. Therefore, it is possible that non-symmetric margins could be appropriate, 
but the use of non-symmetric margins should be justified. FDA recommended the Type I 
error rate of the equivalence test be controlled at 5% and that the selected margin in the 
comparative clinical study should maintain a fraction of at least 50% of the bevacizumab 
effect on ORR determined by the bound of a confidence interval of at least 70% around 
the risk-ratio calculated from the meta-analysis consisting of the four published 
comparative studies cited in Botrel et al., Lung Cancer, 2011.

 January 21, 2015: BPD Type 1 meeting: Amgen clarified that the study had completed 
enrollment and FDA acknowledged that it would be difficult for Amgen to modify the 
study due to the regulatory timelines associated with gaining approval and implementing 
a global protocol amendment; requirement for new contracts with study sites, CROs and 
laboratories; and based on agreements made with other regulatory agencies. FDA stated 
that the selected lower equivalence margin for Study 20120265 would be considered in 
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the context of the totality of the evidence and recommended that Amgen submit the 
rationale for the margin selection in the BLA.

 May 20, 2015: BPD Type 2 meeting. FDA agreed with Amgen’s proposal for the planned 
PK, safety and immunogenicity analyses listed in the Study 20120265 SAP to support the 
Agency’s assessment of the clinical effects of ABP215 when compared with US-licensed 
Avastin or EU-approved bevacizumab. FDA agreed that the text portion of the Integrated 
Summary of Safety and the Integrated Summary of Efficacy could be located in Module 
2. Any appendices, tables, figures and datasets not otherwise included in the full CSRs 
could be located in Module 5.3.5.3 as appropriate. FDA considered Study 20110216 (3-
way single dose PK study) to be sufficient for the demonstration of PK similarity, with no 
additional PK data required from Study 20120265  

 

 February 5, 2016: BPD Type 4 (pre-BLA) meeting. FDA disagreed with Amgen’s 
proposal . FDA 
agreed that at the time of the meeting, it appeared that a REMS would not be needed but 
final determination would be made upon review of the application. FDA acknowledged 
that the content and format of Module 5 of a 351(k) BLA submission was discussed in 
the Type 2 BPD meeting held on May 20, 2015. However, the meeting package 
submitted on December 7, 2015, did not include a table with the format and contents of 
the proposed BLA. As such, FDA did not provide agreement regarding the contents of 
the BLA, which FDA expected be to be complete at the time of submission.

3 Ethics and Good Clinical Practices
3.1 Submission Quality and Integrity
The data quality and integrity of the studies were good. The amount of missing data was minimal 
and did not impact overall conclusions between the effects of ABP215 and US-licensed Avastin 
(or EU-approved bevacizumab in Study 20120265). The BLA submission was in electronic 
common technical document (eCTD) format and was adequately organized.

OSI Inspection
The Office of Scientific Investigations (OSI) was consulted to conduct routine applicant/monitor 
inspection for five clinical sites (sites 26005 in Germany, 29007 in Hungary, 48004 in Poland, 
58005 in Spain, and 66029 in the US) that contributed to the data for Studies 20110126 and 
20120265 as well as the Applicant. With the exception of site 26005, the inspections showed the 
clinical sites to be in compliance with Good Clinical Practices and were without deficiencies.

The OSI inspection conducted on Site 26005 found the following deficiencies:
- Tumor response discrepancies: discrepancies between source documents and eCFRs with 

respect to tumor response. However, only the investigator’s assessments of tumor 
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responses were modified. As the primary endpoint of the study is ORR as per the IRC, 
these discrepancies between source documents and the eCFRs have no effect on the 
analyses of the primary endpoint.  

- Enrollment specific protocol violations: enrollment of patients despite not meeting 
eligibility criteria. Inclusion of these subjects in the study may have increased the risk of 
each subject; however, these protocol violations have no effect on the study results.

To address the impact of these findings on the secondary endpoint of ORR as per investigator 
assessment and the overall study results, the clinical and statistical teams conducted additional 
sensitivity analyses (Table 30, Table 32, Table 33, Table 34 in the appendices section and Table 
4 in Section 6.1.4). We conclude that the data submitted were acceptable to support the current 
BLA, supported by sensitivity analyses excluding data from the compromised site.  

3.2 Compliance with Good Clinical Practices

All studies were conducted by Good Clinical Practice as described in International Conference 
on Harmonization (ICH) Guideline E6 and in accordance with the ethical principles outlined in 
the Declaration of Helsinki. The studies were conducted in compliance with the protocols. 
Informed consent, protocol, amendments, and administrative letters form for the studies received 
Institutional Review Board/ Independent Ethics Committee approval prior to implementation. 
Patients signed informed consent documents. The investigators conducted all aspects of these 
studies in accordance with applicable national, state, and local laws of the pertinent regulatory 
authorities.

3.3 Financial Disclosures

In this submission, Amgen provided financial disclosure information for Studies 20110216 and 
20120265. All but one of the 596 investigators and sub investigators provided their financial 
disclosure information and none received honoraria from Amgen; there were no reported 
conflicts of interest. There was one sub-investigator (site #1104, Australia) that participated in 
the study for 4 weeks and did not enroll any patient for which no financial information is 
available. CDER’s Standard Financial Disclosure Review can be found in the Section 9.5.  

4 Significant Efficacy/Safety Issues Related to Other Review 
Disciplines

4.1 Chemistry Manufacturing and Controls

The following summary reflects Drs. Chung’s and Fuchs’s review. The Applicant utilized an 
array of analytical methods to assess the primary and higher order structure, physicochemical 
properties, and biological functions of ABP215 in comparison to US-licensed Avastin and EU-
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approved bevacizumab. The comparisons to EU-approved bevacizumab were performed to 
provide the analytical portion of the scientific bridge to justify the use of clinical data generated 
using EU-approved bevacizumab as the comparator. The results of the analytical similarity 
assessment showed that each pairwise comparison between products met the pre-specified 
acceptance criteria for analytical similarity that also included statistical equivalency criteria for 
the potency bioassay (inhibition of endothelial cell proliferation assay) and for binding to the 
target antigen, vascular endothelial growth factor A. These results support a demonstration that 
ABP215 is highly similar to US-licensed Avastin. Minor differences in glycosylation profile, 
charge variant profile, levels of aggregates, levels of fragments and FcγRIIIa (158V) binding 
were observed. In each case, the differences did not preclude a demonstration that ABP215 is 
highly similar to US-licensed Avastin, as the differences were evaluated and not found to have 
clinical impact.

The results of the analytical similarity assessment which consisted of three pair-wise analytical 
comparisons of ABP215 to US-licensed Avastin, ABP215 to EU-approved bevacizumab, and 
EU-approved bevacizumab to US-licensed Avastin, provide an adequate analytical portion of the 
scientific bridge between EU-approved bevacizumab, US-licensed Avastin, and ABP215 to 
justify the relevance of the comparative clinical data generated using EU-approved bevacizumab.

4.2 Preclinical Pharmacology/Toxicology

The following summary reflects the reviews of Drs. Putnam and Helms. To support the initial 
clinical study with ABP215, the Applicant submitted a comparative toxicity study in which 
monkeys received ABP215 or US-licensed Avastin, twice per week, for 1 month. No 
biologically significant differences in toxicity or toxicokinetics were observed between ABP215 
and US-licensed Avastin. Additional pharmacology studies and a single-dose pharmacokinetic 
study in rats further support the similarity between ABP215 and US-licensed Avastin. These 
studies were not designed to demonstrate statistical significance for similarity.

4.3 Clinical Pharmacology

The objectives of the clinical pharmacology program were to evaluate the pharmacokinetic 
similarity between ABP 215 and US-licensed Avastin, and to support the scientific bridge 
between ABP 215, US-licensed Avastin and EU-approved bevacizumab in order to justify the 
relevance of data generated using EU-approved bevacizumab in support of the overall 
demonstration of biosimilarity of ABP 215 to US-licensed Avastin. This section will briefly 
summarize the data supporting PK similarity. For details, please refer to the Clinical 
Pharmacology review. 

Amgen submitted PK data from one pivotal PK similarity study, Study 20110216. This was a 
randomized (1:1:1), single-blind, single-dose, 3-arm, parallel group study in healthy adult male 
subjects conducted in one center in the U.S. and one center in the E.U. Subjects received 
intravenous ABP 215 3 mg/kg, US-licensed Avastin 3 mg/kg, or EU-approved bevacizumab 3 
mg/kg on Day 1. 
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Blood samples for serum bevacizumab and ABP215 concentration determination were collected 
pre-dose and at several points after the infusion. The primary endpoints were Cmax and AUCinf.  
Subjects were monitored for adverse events (AEs) throughout the study. To establish PK 
similarity, the 90% CIs for the GM test-to-reference ratios for AUClast, AUCinf, and Cmax was to 
fall within the protocol-specified bioequivalence criteria of 0.80 and 1.25.

Between June 13, 2013, and November 23, 2013, 202 healthy volunteers received ABP215, US-
licensed Avastin or EU-approved bevacizumab and 191 completed the study through follow-up. 
Sixty-three out of 68 subjects (93%) in the ABP 215 group, 64 out of 67 subjects (96%) in the 
US-licensed Avastin group, and 64 out of 67 subjects (6%) in the EU-approved bevacizumab 
group completed the study. All subjects were included in the safety population, and all but 2 
subjects, 1 in the EU-approved-bevacizumab group and 1 in US-licensed Avastin group, were 
included in the PK per-protocol population.

For all 3 parameters, Cmax, AUCinf and AUClast, the 90% CIs for the ratios of geometric means 
were fully contained within 0.80 to 1.25 in all three comparisons: ABP215 compared to US-
licensed Avastin, ABP215 compared to EU-approved bevacizumab, and US-licensed Avastin 
and EU-approved bevacizumab.  

The safety of Study 20110216 is described in Section 7.4.6. There were just a few adverse events 
and no significant differences between arms.

5 Sources of Clinical Data
5.1 Tables of Studies/Clinical Studies

This section will be focused on a single randomized, comparative study to rule out clinically 
meaningful differences between ABP 215 and bevacizumab (Study 20120265). In addition, as 
described in Section 4.4, Study 20110216 was conducted to establish the PK similarity between 
ABP 215 and US-licensed Avastin (as well as the similarity between ABP215 and EU-approved 
bevacizumab, and between US-licensed Avastin and EU-approved bevacizumab).

5.2 Review Strategy

Study 20120265 provides the primary evidence to support the determination of no clinically 
meaningful differences between ABP 215 and US-licensed Avastin. Additional supportive 
clinical safety and efficacy data were derived from the single dose PK study (Study 20110216). 

Because the primary objective of a comparative clinical study in a biosimilar development 
program is not to establish efficacy but to assess for clinically meaningful differences, the 
primary endpoint selected should be sufficiently sensitive to assess for clinically meaningful 
differences between the products. As such, it is not scientifically necessary for the primary 
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endpoint in a comparative clinical study to be the same as the endpoint used to demonstrate 
efficacy of the reference product (Kun H et al., 2016). FDA recommended the use of overall 
response rate (ORR) as the primary endpoint because response (decrease in size of the primary 
tumor or metastases or regression of lesions) can only be attributed to treatment and not natural 
history and would therefore expected to be more sensitive to the effects of treatment than a time 
to event endpoint that incorporates the effect of both treatment, sequential therapy, and the 
natural history of the underlying disease. 

In agreement with FDA, Amgen selected ORR as the endpoint for Study 20120265. 

The safety analysis concentrates on the results of Study 20120265, particularly in the incidence 
of toxicities that are related to the anti-VEGF mechanism of action.

Data was submitted using CDISC SDTM version 1.3 conventions. Analysis datasets were 
created using SAS® and following CDISC Analysis Data Model (ADaM, version 2.1) standards. 
The data presented in the review were obtained through FDA analyses: discrepancies between 
FDA and Amgen’s data are discussed.

5.3 Discussion of Individual Studies/Clinical Studies

Note: this summary reflects the latest protocol version (version 3, dated March 24, 2014). The 
only significant change between version 2 (submitted  September 23, 2013) and version 3 is the 
use of ORR as per independent blinded review in the ITT population as the primary endpoint 
(originally to be conducted in the tumor response set). 

Study 20120265: “A Randomized, Double-blind, Phase 3 Study Evaluating the Efficacy and 
Safety of ABP 215 Compared with Bevacizumab in Subjects with Advanced Non-Small 
Cell Lung Cancer”

Study design
This is a randomized, double-blind, active-controlled study in adult subjects with non-small cell 
lung cancer (NSCLC) receiving first-line chemotherapy with carboplatin and paclitaxel. 
Approximately 620 subjects (310 per treatment group) were to be randomized (1:1) to receive 
investigational product [ABP 215 or EU-approved bevacizumab (bevacizumab in the remainder 
of this section unless otherwise specified)] at a dose of 15 mg/kg administered as an IV infusion 
every three weeks in combination with chemotherapy for 6 cycles. Randomization was stratified 
by geographic region, ECOG performance status (0 vs 1), and sex.

Study objectives
The primary objective for this study was to compare the objective response rate per RECIST 
between ABP 215 and bevacizumab.

The secondary objectives were to compare the safety and immunogenicity of ABP 215 and 
bevacizumab.
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Study population
Major Inclusion Criteria
 Age 18 -80 years old. 
 Histologically or cytologically confirmed metastatic or recurrent non-squamous NSCLC. For

subjects with recurrent disease, at least 12 months must have elapsed since completing 
adjuvant chemotherapy

 Measurable disease according to RECIST v1.1.
 ECOG performance status score 0 or 1
 Normal bone marrow function as defined by: ANC ≥ 1.5 x 109/dL, platelets ≥ 100 x 109/dL, 

and hemoglobin ≥ 10 g/dL.
 Adequate hepatic and renal function

Major Exclusion Criteria
 Small cell lung cancer or mixed small cell lung cancer and NSCLC, mixed adenosquamous 

carcinomas with a predominantly squamous component
 History or known presence of CNS metastases
 Tumor invading or compressing major blood vessels or tumor cavitation 
 Malignancy other than NSCLC within 5 years (except adequately treated in-situ cervical 

cancer, or squamous or basal cell carcinoma of the skin)
 Palliative radiotherapy for bone lesions inside the thorax within 3 weeks before 

randomization
 Minor surgical procedure or core biopsy < 8 days before randomization, or not yet recovered 

from prior minor surgery 
 Major surgery within 4 weeks before randomization or not yet recovered from prior surgery
 Any of the following prior to randomization:

- within 6 months: clinically significant cardiovascular disease (including myocardial 
infarction, unstable angina, symptomatic congestive heart failure NYHA ≥ Class III, 
serious uncontrolled cardiac arrhythmia); peripheral vascular disease, cerebrovascular 
accident or transient ischemic attack

- within 3 months: history of hemoptysis greater than 2.5 mL
- at any time: history of thrombotic or hemorrhagic disorders

 Proteinuria (with a urine dipstick value of 2+ or above or >100 mg/dL)
 Low dose anti-coagulation therapy for peripheral port patency was allowed.
 Uncontrolled hypertension or systolic blood pressure > 150 mmHg or diastolic blood 

pressure > 100 mmHg
 Significant unplanned weight loss (more than 10% body weight) attributed to cancer during 

previous 6 months
 Positive for HBsAg, HCV, or HIV

Treatment
Patients were randomly allocated to receive
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 ABP 215 15 mg/kg IV every 3 weeks, or
 Bevacizumab 15 mg/kg every 3 weeks.

All subjects were to receive at least 4 and a maximum 6 cycles of
 Carboplatin IV AUC 6 every 3 weeks
 Paclitaxel 200 mg/m2 every 3 weeks

There were no recommended dose reductions for ABP 215 or bevacizumab. ABP215 or 
bevacizumab were to be discontinued in the event of:
 Uncontrolled hypertension (Grade 3 not responsive to therapy or Grade 4), 
 Need for full-dose anticoagulation
 Severe (Grade 3) uncontrollable or recurrent hemorrhage 
 Grade 4 hemorrhage,
 Repeated Grade 1 or greater pulmonary or CNS hemorrhage,
 Grade ≥ 2 pulmonary or CNS hemorrhage,
 Symptomatic Grade 4 DVT,
 Any Grade ATE,
 Grade 4 congestive heart failure, 
 Any Grade gastrointestinal perforation,
 Any Grade wound dehiscence requiring medical or surgical therapy,
 RPLS.

Doses of ABP 215 or bevacizumab were to be delayed until recovery in the event of:
 Grade 3 non-pulmonary or non-CNS hemorrhage
 Grade 1 pulmonary or CNS hemorrhage
 Grade 2, 3 or asymptomatic Grade 4 VTE (if anticoagulation is planned for < 2 weeks, then 

the antibody would be delayed; if long term anticoagulation was needed, then INR would 
have been between 2-3 with no hemorrhagic events during anticoagulation)

 Grade 3 congestive heart failure
 Grade 3 proteinuria
 Grade ≥2 bowel obstruction

Instructions for paclitaxel and carboplatin followed standard of care.

Efficacy and safety assessments
The primary clinical analysis is the risk ratio of ORR as defined by RECIST v 1.1. Patients were 
scanned at baseline, Week 7 (end of Cycle 2), Week 13 (end of Cycle 4), and Week 19 (end of 
treatment).

Patients were clinically (vital signs) assessed before each chemotherapy cycle: labs (serum 
chemistry, hematology, urine, etc.) were assessed every three weeks. Toxicities were assessed 
for severity according to the CTCAE version 4. For a complete schedule of study assessments 
and procedures, please refer to Table 28 in the Appendices section.   
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Statistical plan
The planned sample size was 620 subjects (310 subjects per arm). The sample size was chosen to 
achieve greater than 95% power to demonstrate equivalence between ABP 215 and bevacizumab 
on the primary ORR endpoint with a margin of (0.67, 1.5) at a 2-sided significance level of 0.05, 
assuming that the ORR is approximately 38% (Botrel et al, 2011) in both the ABP 215 and 
bevacizumab arms.

Randomization was in a 1:1 ratio via Interactive Voice or Web Response System (IXRS) to 
receive IP (either ABP 215 or bevacizumab) plus carboplatin and paclitaxel. Randomization was 
stratified by geographic region (Eastern Europe vs. Western Europe vs. North America vs. Asia 
Pacific/Other), ECOG performance status (0 vs. 1), and sex (male vs. female). The 
randomization schedule was generated using a permuted block design within each stratum.

The primary endpoint of the study is ORR. 

Secondary endpoints were as follows: 
 Efficacy 

- Risk difference (RD) of ORR 
- Duration of response (DOR) 
- Progression-free survival (PFS) 

 Safety 
- Treatment-emergent adverse events (AEs) 
- Treatment-emergent serious adverse events (SAEs) 
- Incidence of anti-drug antibodies (ADA) 
- OS 

 
The randomization stratification factors were used for covariates in the stratified analysis. In 
addition, the SAP specified the following factors for an additional multivariate analyses:
 Age group (< 65 vs. ≥ 65) 
 Weight loss in last 6 months (0-5% vs. > 5-10%) 
 Stage IV vs. recurrent disease at baseline 
 Race (white vs. non-white; subjects selecting both white and non-white races will be 

included in the non-white category for subgroup and multivariate analyses) 
 Smoking history (never vs. former vs. current) 
 EGFR mutation status (positive vs. negative vs. not performed/unknown) 
 ALK status (positive vs. negative vs. not done) 
 EGFR mutation status and ALK status (positive for both vs. at least one negative vs. one or 

both not done/unknown/missing) 
 Anti-drug antibody status 

Primary analyses that are intended to evaluate the treatment effect were based on the IXRS 
stratification values, regardless of the subject’s eCRF stratification values. For subgroup analyses 
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where the subgroup factor is a stratification variable, an analysis similar to the primary analysis 
(except including the subgroup factor) was performed for each subgroup defined by the eCRF 
values of the subgroup factor.

The primary analysis of ORR is based on the ITT population, using data from the central, 
blinded radiologist’s review. Clinical equivalence of the primary endpoint was planned to be 
demonstrated by comparing the 2-sided 90% CI of the RR in ORR between ABP 215 and 
bevacizumab with an equivalence margin of (0.67, 1.5).

6 Review of Efficacy
Summary of Efficacy Comparison
Two controlled studies were conducted to support the determination of no clinically meaningful 
differences between ABP215 and US-licensed Avastin. 

Study 20110216 (Study 216): a single-dose pharmacokinetic (PK) study in healthy volunteers 
providing a 3-way comparison of ABP215, US-licensed Avastin, and EU-approved bevacizumab 
intended to (i) support PK similarity of APB215 and US-licensed Avastin and (ii) provide a PK 
bridge to support the relevance of the comparative data generated using EU-approved 
bevacizumab to support the conclusion of no clinically meaningful differences between ABP215 
and US-licensed Avastin.   

In Study 216, 202 healthy volunteers were randomized to receive a single 3 mg/kg dose of 
ABP215, US-licensed Avastin, and EU-approved bevacizumab. The pairwise comparisons of 
ABP215, US-licensed Avastin, and EU-approved bevacizumab met the pre-specified acceptance 
criteria for PK similarity (90% CIs for the ratios of geometric mean of AUCinf, AUClast, and 
Cmax, within the interval of 80% to 125%), thus establishing the PK similarity and providing the 
PK bridging data in addition to the analytical bridging data, to justify the relevance of the 
comparative data generated using EU-approved bevacizumab. Further PK support of similarity 
was demonstrated by similar trough concentrations for ABP215 and EU-approved bevacizumab 
in patients with NSCLC in Study 265. Overall, the clinical pharmacology studies support the 
demonstration of PK similarity between ABP215 and US-licensed Avastin.  

Study 20120265 (Study 265): a comparative clinical study between ABP215 and EU-approved 
bevacizumab in patients with NSCLC to support the demonstration of no clinically meaningful 
differences in terms of purity, potency, clinical activity, and safety. This was randomized, 
double-blind, parallel-group study conducted in 642 patients with metastatic NSCLC who were 
randomized to receive carboplatin and paclitaxel with ABP215 or EU-approved bevacizumab 15 
mg/kg every three weeks for up to 6 cycles. As the bridge between EU-approved bevacizumab, 
US-licensed Avastin, and ABP215 was established in Study 216, Study 265 provides evidence to 
support the conclusion of no clinically meaningful differences between ABP215 and US-licensed 
Avastin. 
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Of 642 patients, 328 and 314 were randomized to the ABP215 and EU-approved bevacizumab 
arms, respectively. Most baseline characteristics were well balanced between the 2 treatment 
arms. The study’s primary endpoint analysis was the assessment of the risk ratio of ORR based 
on the central, independent, blinded radiologists’ review. ORR was 39.0% and 41.7% in the ABP 
215 and bevacizumab treatment arms, respectively (analysis based on the ITT population), which 
corresponded to a risk ratio of ORR of 0.93 (90% CI: 0.80 to 1.09) between the treatment arms, 
which was within the pre-specified equivalence margin of (0.67, 1.5) and FDA’s recommended 
margin of (0.73; 1.36). The results were similar in various secondary and sensitivity analyses of 
the primary endpoint, including the ORR based on the investigator assessment in the ITT 
population, using risk difference rather than the risk ratio, etc.  Duration of response – a 
secondary endpoint- was 5.8 months (95% CI 4.9; 7.7) and 5.6 months (95% CI 5.1; 6.3) in the 
ABP215 and bevacizumab arms respectively (IRC assessment). Similarly, median PFS was 6.6 
months (95% CI 6.3; 7.9) and 7.9 months (95% CI 6.6; 8.2 months) in the ABP215 and 
bevacizumab arms, respectively in the IRC assessment and 6.2 months (95% CI 6.0; 6.3) and 6.4 
months (95% CI 6.1; 7.1 months) in the ABP215 and bevacizumab arms, respectively in the 
investigators’ assessment. 

In conclusion, the data demonstrate similar clinical activity between ABP215 and bevacizumab 
in patients with NSCLC. As a bridge between EU-approved bevacizumab, US-licensed Avastin, 
and ABP215 was demonstrated in Study 216 and analytical similarity was demonstrated, the 
totality of the evidence including the results of Study 265 demonstrates that ABP215 is similar to 
US-licensed Avastin.    

6.1 Indications

The proposed therapeutic indications for ABP215 are listed below: 

Metastatic Colorectal Cancer (mCRC): 
- First-or second-line treatment of patients with metastatic carcinoma of the colon or rectum in 

combination with intravenous 5-fluorouracil–based chemotherapy.
- In combination with fluoropyrimidine-irinotecan- or fluoropyrimidine-oxaliplatin-based 

chemotherapy, for the second-line treatment of patients with metastatic colorectal cancer who 
have progressed on a first-line bevacizumab product-containing regimen.

- Limitation of Use: ABP215 is not indicated for adjuvant treatment of colon cancer.

Non-Small Cell Lung Cancer (NSCLC)
First-line treatment of unresectable, locally advanced, recurrent or metastatic non–squamous 
non–small cell lung cancer in combination with carboplatin and paclitaxel.

Glioblastoma
Treatment of glioblastoma with progressive disease in adult patients following prior therapy as a 
single agent. The effectiveness of bevacizumab products in glioblastoma is based on an 
improvement in objective response rate. There are no data demonstrating an improvement in 
disease-related symptoms or increased survival with bevacizumab products.
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Metastatic Renal Cell Carcinoma (mRCC)
Treatment of metastatic renal cell carcinoma in combination with interferon alfa.

Persistent, Recurrent, or Metastatic Carcinoma of the Cervix
In combination with paclitaxel and cisplatin or paclitaxel and topotecan for the treatment of 
persistent, recurrent, or metastatic carcinoma of the cervix.

US-licensed Avastin is also approved for the treatment of recurrent epithelial ovarian, fallopian, 
or primary peritoneal cancer in patients with 

 platinum sensitive disease either in combination with carboplatin and paclitaxel or in 
combination with carboplatin and gemcitabine, 

 platinum resistant disease in combination with paclitaxel, pegylated liposomal 
doxorubicin, or topotecan. 

However, as these indications are under exclusivity protection, Amgen is not seeking this 
indication for ABP215 at the present time. 

6.1.1 Methods

The assessment of clinical differences between ABP215 with US-licensed Avastin was based on 
Study 20120265. EU-approved bevacizumab was used rather than US-licensed Avastin in the 
Study. FDA agreed that EU-approved bevacizumab could be used because Amgen demonstrated 
an analytical and PK bridge between US-licensed Avastin, EU-approved bevacizumab, and 
ABP215. 

The details of the protocol design were described in Section 5.3 of this review. The dose of 
ABP215 chosen for the study, 15 mg/kg intravenous every 3 weeks, was based on the dose 
approved for the reference product, US-licensed Avastin. The main objective of this study was to 
compare the clinical effects of ABP215 when compared with bevacizumab. The primary analysis 
of ORR is based on the ITT population, using data from the central, blinded radiologist’s review. 
Clinical equivalence of the primary endpoint was planned to be demonstrated by comparing the 
2-sided 90% CI of the risk ratio in ORR between ABP 215 and bevacizumab with an equivalence 
margin of (0.67, 1.5).

The review strategy is described in Section 5.2. 

6.1.2 Demographics

A total of 642 patients were enrolled and randomized, 328 to ABP215 and 314 to bevacizumab. 
The first patient was enrolled on November 2013 and the last patient completed treatment on 
July 2015. Patients were enrolled in 114 centers, and 73% of the centers enrolled fewer than 10 
patients. 
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Demographic characteristics (Table 1) were well balanced between arms and similar to the 
clinical trial that supported the approval of US-licensed Avastin in this indication. Most subjects 
in both arms were White, and most (95%) were not Hispanic or Latino. Nine percent of patients 
were enrolled in the U.S.

Table 1 - Study 20120265: Demographics

ABP 215 (n:328)
N; (%)

Bevacizumab (n:314)
N; (%)

Race
 White
 Other

313 (95)
15 (5)

300 (96)
14 (4)

Sex
 Male
 Female

196 (60)
132 (40)

188 (60)
126 (40)

Age (years)
 Median (range)
 Mean (SD)
 ≥ 65 y.o.

62 (30 – 79)
61.60 (9.08)

129 (39)

63 (29.80)
61.56 (8.82)

123 (39)
Geographic region

 Eastern Europe
 Western Europe
 North America
 Asian Pacific/Other

189 (58)
78 (24)
31 (9)
30 (9)

186 (59)
76 (24)
26 (8)
26 (8)

Table 2 summarizes the disease characteristics. Disease characteristics were well balanced 
between arms. The majority of patients (55% in each arm) were not tested for EGFR and ALK 
mutations. Although in the U.S. and some other countries, patients with NSCLC expressing 
EGFRs or ALK are not routinely treated with bevacizumab/paclitaxel/carboplatin in the first-line 
setting, in many countries targeted therapies are not available and/or receptor status assessment is 
not a part of standard care. In Study 20120265 receptor status assessment was not required at 
baseline, but when testing was performed, the data were collected. Of note, when tested, only 3% 
and 1% of patients were positive for EGFR mutations or ALK rearrangements, respectively.   

Table 2 - Study 20120265: Disease characteristics

ABP 215 (n:328)
N; (%)

Bevacizumab (n:314)
N; (%)

ECOG performance status
 0
 1

127 (39)
201 (61)

117 (37)
197 (63)

Weight loss
 ≤ 5%
 > 5-10%

289 (88)
39 (12)

276 (88)
37 (12)

Smoking status
 Current smoker
 Former smoker
 Never smoked

100 (30)
163 (50)
65 (20)

80 (26)
158 (50)
76 (24)

Status
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 Stage IV
 Recurrent disease

309 (94)
19 (6)

290 (92)
24 (8)

EGFR status
 Not tested
 Positive (expression and/or 

mutation)
 Negative (expression 

and/or mutation)
 Tested but results unknown

183 (56)
9 (3)

74 (23)
62 (19)

175 (56)
8 (3)

75 (24)
56 (18)

ALK status
 Positive
 Negative
 Not tested

4 (1)
80 (24)
244 (75)

4 (1)
71 (23)
239 (76)

Median time from diagnosis to study enrollment was 4 weeks in both arms. Surgical lung 
procedures (excluding biopsies, drainages, and pleural only procedures) were performed in 10% 
and 9% patients in the ABP215 and bevacizumab arms, respectively, including 
pneumonectomies, lobectomies, or partial resections.   

A total of 44% and 43% in the ABP215 and bevacizumab arms, respectively had hypertension at 
the time of diagnosis. 

6.1.3 Subject Disposition

All the randomized subjects (642) were included in the ITT population. 

The tumor response set (used for secondary analyses) included 622 subjects (317 and 305 
subjects in the ABP215 and bevacizumab arms, respectively) who received at least one dose of 
ABP215 or bevacizumab and had measurable disease at baseline. 

The per-protocol population (PPP) included 555 subjects (281 and 274 subjects in the ABP215 
and bevacizumab arms, respectively). Patients were excluded from the PPP (one or more 
reasons) because they: 

- did not receive ABP215 or bevacizumab (9 patients, see below), 
- did not have measurable disease at baseline (11 subjects , 7 and 4 in the ABP215 and 

bevacizumab arms, respectively), 
- did not complete 6 cycles of IP for reasons other than disease progression, death, or 

adverse event (75 subjects, 41 and 34 subjects in the ABP215 and bevacizumab arms, 
respectively). The ideal number of cycles of platin-based chemotherapy of the treatment 
of NSCLC is unclear (Rossi A., 2014). Most guidelines recommend a maximum of 4-6 
cycles, and it is common in clinical practice to discontinue treatment after 4 cycles. As a 
reference, of the studies used for establishing the historical effect of bevacizumab in 
NSCLC, the median number of cycles in the AVAiL (Reck M., 2009) and E4599 
(Sandler E., 2006) studies, the median number of cycles was 5, while in AVF0757 
(Johnson D., 2004) and JO19907 (Niho S., 2012) the median number of cycles was 6. 
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Rossi et al (Rossi A., 2014) conducted a metanalysis of four randomized controlled trials 
comparing six versus fewer planned cycles of first-line platinum-based chemotherapy 
regimens (none of these trials studied the combination carboplatin/paclitaxel). The 
authors concluded that there is no evidence indicating a benefit of six cycles of 
chemotherapy on overall survival (median 9.54 months [95% CI 8.98; 10.69] in patients 
assigned to six cycles vs. 8.68 months [8.03; 9.54] in those assigned to fewer cycles; HR 
0.94 [95% CI 0.83; 1.07], p=0·33) or  PFS (6·09 months [95% CI 5·82–6·87] in patients 
assigned to six cycles and 5.33 months [4.90; 5·62] in those assigned to fewer cycles [HR 
0.79, 95% CI 0.68; 0.90; p=0·0007]). There was a non-statistical difference in the ORR 
rates (41.3% vs. 36.5%) in the 6 cycles vs. fewer cycles groups respectively, p=0·16).

- did not complete at least 4 cycles of chemotherapy for reasons other than disease 
progression, death, or adverse event (48 subjects; 25 and 23 subjects in the ABP215 and 
bevacizumab arms, respectively), or 

- there was a protocol deviation affecting evaluation of primary objective (8 subjects, 5 and 
3 subjects in the ABP215 and bevacizumab arms respectively). 

The PPP was used for secondary analyses.

The safety population included 633 patients, 324 patients in the ABP215 arm and 309 patients in 
the bevacizumab arm.

At the time of data-cut off, all patients either completed or discontinued treatment. A total of 9 
patients (4 in the ABP215 arm and 5 in the bevacizumab arm) were randomized but did not 
receive treatment. Reasons for not receiving investigational product were withdrawal of consent 
(1 patient in each arm), protocol eligibility criteria violation (2 and 3 patients in the ABP215 and 
bevacizumab arms, respectively), physician’s decision (ABP215 arm), and planned to receive 
another treatment (bevacizumab arm). 

Six hundred thirty-three subjects (99% randomized subjects) received at least 1 dose of ABP215 
or bevacizumab, and 394 subjects (62% of treated subjects) completed all planned doses; 
however, 59% of treated subjects in the ABP215 arm and 65% of the treated subjects in the 
bevacizumab arm completed all planned doses. The most common reasons (occurring in ≥ 10% 
of total subjects) for discontinuing ABP215 or bevacizumab (in addition to completing all 
planned doses) were disease progression during the treatment phase of the study and adverse 
events (12% each). As analyzed in Section 6.1.5., 3% more subjects experienced disease 
progression at Cycle 4 or earlier in the ABP215 arm. Table 3 summarizes the reasons for study 
discontinuation. 

Table 3 - Study 20120265: Study discontinuation

ABP 215 (n:328)
N; (%)

Bevacizumab (n:314)
N; (%)

Death 43 (13) 36 (11)
Lost to follow-up 4 (1) 3 (1)
Other 1 (<1) 1 (<1)
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Physician decision 12 (4) 13 (4)
Plan to receive commercial bevacizumab 44 (14) 67 (21)
Plan to receive non-study anticancer therapy 131 (40) 127 (40)
Protocol violations 6 (2) 4 (1)
Withdrawal of consent from study 29 (9) 19 (6)

Although there were some differences between arms, particularly in the number of patients who 
discontinued before ending treatment because they planned to receive commercial bevacizumab 
(14% and 21% in the ABP215 and bevacizumab arms, respectively), the vast majority of these 
patients (13% and 19% in the ABP215 and bevacizumab arms respectively) completed treatment 
before discontinuing study. In clinical practice, as well in the study that led to the approval of 
bevacizumab in the NSCLC indication, bevacizumab therapy is offered as “maintenance” 
treatment with bevacizumab monotherapy after induction if the patient experienced stable 
disease or a response.  

The mean follow-up time from randomization was 4.7 (SD 3.04) and 5.0 (SD 3.17) months for 
ABP 215 and bevacizumab, respectively. The median was 4 months in both arms. 

Treatment discontinuation for each drug and AEs resulting in treatment discontinuation are 
analyzed in Section 7.2.1 and Section 7.3.3, respectively. 

6.1.4 Protocol Violations

In the study report, Amgen presented a table summarizing important protocol deviations, which 
reflects the criteria used to determine inclusion in the PPP, based on on-going blinded reviews of 
the data while the study was being conducted. The set of subjects included in the PPP was 
determined before database lock. These deviations were thought to potentially impact the 
statistical analyses. However, the protocol deviations dataset (ADPDV) categorizes the 
deviations as protocol “deviations” or “violations”; violations were further characterized as 
important or not important. As the primary efficacy endpoint is based on the analysis of the ITT 
population, this review will focus on protocol violations/deviations that are related to study 
conduct, the potential impact on the study subjects’ safety, and also include violations that could 
have an impact on the statistical analysis.

The following table summarizes the protocol violations/deviations as per category (subject 
incidence) in the ITT population as defined by Amgen, and includes all deviations.

Table 4 - Study 20120265: Summary of protocol deviations/violations

ABP 215 (n:328)
N; (%)

Bevacizumab (n:314)
N; (%)

Carboplatin/Paclitaxel dose not modified according to 
protocol 41 (13) 38 (12)

Exclusion criteria 18 (5) 16 (5)
GCP non-compliance 44 (13) 37 (12)
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Inclusion criteria 15 (5) 10 (3)
Informed consent 28 (9) 40 (13)
Investigational product 50 (15) 51 (16)
IP dose not modified as per protocol 5 (2) 8 (3)
Other 41 (13) 39 (12)
Prohibited co-medication 2 (<1) 0
Safety assessment not done 136 (41) 136 (43)
Study assessment not done 141 (43) 119 (38)
Visit window 149 (45) 130 (41)
Withdrawal criteria 1 (<1) 2   (<1)

Informed consent document (ICD)
The ICD signing process was not followed in 81 instances in 28 (9%) patients in the ABP215 
arm and 40 (13%) patients in the bevacizumab arm. However, in all patients, the ICD was signed 
and the failure was mostly in the re-consenting of newer ICD versions or the subject was offered 
an older ICD form. In 3 patients randomized to the ABP215 arm and 6 patients randomized to 
the bevacizumab arm, Amgen categorized the violation as non-GCP compliance; however, these 
violations of GCP guidelines (signature completed by sub-investigator or non-study physician, 
lack of signatures in some pages, signature by legal representatives or not properly documented 
in the source pages) were unlikely to have had an impact on the study results, and corrective 
actions by the Applicant were taken in each case. 

GCP non-compliance
Amgen listed GCP noncompliance in 13% and 12% patients in the ABP215 and bevacizumab 
arms, respectively. However, in more than half of these events, the failure to follow GCP 
consisted in not reporting SAEs within 24 hours (which would not affect the results or 
interpretation of the study). In the remaining instances of noncompliance, there were 
inconsistencies between the administration times as documented in the CRF vs. the data source, 
blood samples collected not required by protocol, samples not collected because the collection 
kit was not available at the site, blood forms completed by assisting personnel, a radiologist not 
listed as part of the investigation team assessed the baseline images, one site (#11013) allowed a 
physician to enlist patients before patients were assessed by an investigator or sub investigator (7 
instances; the site received training to correct this issue), and there was a self-reported use of the 
wrong login data for one subcontractor (who had her own account activated). It is unlikely that 
any of these issues would have an impact on the study results. The Applicant implemented 
corrective actions.

Study assessments not done
Although study assessments were listed as missing in 43% and 38% of patients in the ABP215 
and bevacizumab arms, respectively, the vast majority of missing assessments corresponded to 
missing non-safety laboratory or PK assessments or the laboratory used for screening was the 
standard of care laboratory instead of the laboratory dedicated to performing assessments for the 
study. In only one subject, the PET CT scan was performed without contrast (response was 
assessed using CT scans, not PET scans). There were two missing visits (one per arm) and in 3 
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patients, the end of study visit was not performed. It is unlikely that any of these issues would 
have an impact on the study results.

Safety assessments not done
Although safety assessments were listed as missing in 41% and 43% of patients in the ABP215 
and bevacizumab arms, respectively, only 14% and 16% patients in the ABP215 and 
bevacizumab arms, respectively had one missing laboratory assessment (and in 74% of these 
events, the missing lab was urinalysis). Listed under this category of missed safety assessments, 
most of the events were imaging studies performed outside of the predetermined window. It is 
unlikely that the described issues would have an impact on the study results.

Visit window missing
Although assessments missing the predetermined window were listed in 45% and 41% patients 
in the ABP215 and bevacizumab arms, respectively, in only 11 of patients the CT scans were 
done outside (days) of the predetermined window, or were performed within the window but 
reviewed outside of its timeframe. All other procedures missing the predetermined window were 
labs (mostly PK or ADA sampling) not related to study results or safety.

Eligibility criteria
A total of 29 (9%) and 25 (8%) patients in the ABP215 and bevacizumab arms, respectively 
were randomized despite not fulfilling all the eligibility criteria. Four of these patients (1 in the 
ABP arm and 3 in the bevacizumab arm) did not receive study treatment. Table 5 summarizes 
the number of patients who were enrolled despite protocol violations in each category (patients 
may have had more than one violation).

Table 5 - Study 20120265: Eligibility criteria violations

Criteria ABP215
(N: 328)

Bevacizumab
(N:314)

- < 12 months since chemotherapy, or 
- No CT scan within 28 days of randomization 5 4

Proteinuria of 2+ or > 100 mg/dL 5 2
Hepatic function outside of predetermined parameters 4 2
Uncontrolled hypertension 4 1

- cardiovascular disease within 6 months of randomization, 
- hemoptysis of greater than 2.5 ml within 3 months of randomization, or
- thrombotic or hemorrhagic disorders

4 1

Bone marrow abnormal 3 0
Has or had CNS metastases 3 0
Tumor affecting major blood vessels or had cavitation 2 0
Systemic anti-infective use ≤ 14 days of randomization, except for UTI 1 5
Not Stage 4 or recurrent NSCLC 1 2
- Dose not within 8 days of randomization, or 
- will not have at least 4 chemo cycles 1 1

Malignancy within 5 years other than NSCLC 1 1
Co-morbid disease that would increase toxicity risk 1 0
No ICD prior to study procedures 1 0
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NSCLC not confirmed 1 0
Major surgery within 4 weeks of randomization 0 3
Coagulation abnormalities 0 2
Age 80 years 0 1
Hep B, Hep C or HIV 0 1
Lost > 10% body weight due to cancer within 6 months of randomization 0 1
Prior chemotherapy 0 1
Surgery or core biopsy < 8 days of randomization 0 1

Although for each patient the risk of participating in the study may have been increased, as these 
violations were balanced between arms, it is unlikely that these issues will have an impact on 
study results.

Administration of doses outside of protocol guidelines
Forty three patients per arm (13%) had events of receiving ABP215, bevacizumab, paclitaxel or 
carboplatin doses outside of the protocol guidelines. A review of these instances show that in 
most cases, chemotherapy was not delayed or dose reduced as pre-established following 
toxicities, changes in infusion times, or errors in dilutions. Clear and serious protocol violations 
involved events of continuing ABP215 or bevacizumab in the event of Grade 3-4 congestive 
heart failure, pulmonary hemorrhage or hypertension; however, these were isolated events (1-2 
per category) and although these patients were at an increased risk, it is unlikely that these issues 
would have had an impact on study results in terms of efficacy.

Other
Classified as “other”, these events of protocol violations in 13% and 12% of patients in the 
ABP215 and bevacizumab arms, respectively were related to procedural issues (i.e., pharmacist 
assistants not been delegated on the logs despite being in the team), errors in PK samples 
shipment and other PK sampling issues, discrepancies between the CRF and IXRS in 
randomization factors (7 patients, all had ECOG PS 0-1), etc. It is unlikely that these issues 
would have an impact on study results. 

In summary, most of the deviations described were considered minor and reflected an intensive 
monitoring of clinical sites. Important protocol violations were described in 12 patients (4%) and 
6 patients (2%) in the ABP215 and bevacizumab arms, respectively and were related to 
violations of the eligibility criteria, incorrect dose of chemotherapy and/or 
ABP215/bevacizumab, and a single event of an unblinded technician preparing open label 
bevacizumab instead of using the IXRS assigned ABP215/bevacizumab kit (patient ID 

). 

6.1.5 Analysis of Primary Endpoint(s)

The primary efficacy variable analysis was the risk ratio of ORR. ORR was assessed using 
RECIST v1.1 criteria (Eisenhauer E. at al, 2009). The primary analysis for ORR was based on 

Reference ID: 4130389

(b) (6)



Clinical Review
Sandra J. Casak
BLA 761028
ABP215 

36

the ITT population using data from the central, independent, blinded radiology assessment 
(IRC).

The IRC evaluated responses in 296 (90%) and 288 (92%) patients in the ABP215 and 
bevacizumab arms, respectively. Patients not included in the IRC analysis are imputed as non-
evaluable. Patients were non-evaluable for the IRC because they never received investigational 
treatment (4 and 5 patients in the ABP215 and bevacizumab arms respectively), there was no 
measurable disease at baseline (7 and 4 patients in the ABP215 and bevacizumab arms 
respectively), withdrew from the study before assessments were conducted, etc.  Table 6 
summarizes the responses, including responses outside of the combination therapy as per IRC 
assessment. 

Table 6 - Study 20120265: Response by IRC analysis (ITT population)

Response ABP215 (n:328)
N (%)

Bevacizumab (n:314)
N (%)

ORR 128 (39) 131 (41.7)
Risk ratio (90% CI) 0.93 (0.80; 1.09)
Best response
CR 2 (0.6) 2 (0.6)
PR 126 (38.4) 129 (41.1)
SD 144 (43.9) 137 (43.6)
PD 21 (6.4) 18 (5.7)
Not evaluable 35 (10.7) 28 (8.9)

The study met its primary endpoint, as the 2-sided 90% CI for ORR was within the pre-specified 
equivalence margin of (0.67, 1.5).

The RECIST criteria establish that confirmation of response is required in single-arm studies. In 
randomized trials confirmation of response is not required. Although Study 20120265 is a 
blinded randomized study, to assess bias in the evaluation of responses a sensitivity analysis was 
conducted evaluating confirmed responses (i.e., responses confirmed by scans conducted at least 
4 weeks after the initial response was observed). 

Table 7 - Study 20120265: Confirmed response analysis (IRC, ITT population)

ABP215 (n: 328)
N (%)

Bevacizumab (n: 314) 
N (%)

ORR 128 (39) 131 (41.7)
Confirmed response 102 (31) 104 (33)
Unconfirmed response
 No follow-up scan
 PD next scan

26 (8)
17 (5)
9 (3)

27 (9)
11 (4)
16 (5)

As this sensitivity analysis shows, there was no bias in the determination of the responses.  This 
sensitivity analysis supports that there are no meaningful differences between arms.
Table 8 summarizes the ORR by investigator assessment. 
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Table 8 - Study 20120265: Response by Investigator assessment (ITT population)

ABP215 (n: 328)
N (%)

Bevacizumab (n: 314)
 N (%)

ORR 157 (48) 151 (48)
Risk ratio (90% CI) 1.01 (0.88; 1.16)
Best response
CR 7 (2) 1 (0.3)
PR 150 (46) 150 (48)
SD 114 (35) 119 (38)
PD 30 (9) 22 (7)
NE 27 (8) 22 (7)

This sensitivity analysis supports the results of the primary analysis. In addition, supports the 
conclusion that there was no bias in the determination of the responses. 

Other sensitivity analyses (ORR in the PP population, ORR in the tumor response set, and ORR 
with geographic region, ECOG PS, gender, weight loss in the last six months, stage IV at 
diagnosis, race, smoking history, and EGFR and ALK mutational status) were conducted. In all 
these analyses there were no meaningful differences between the arms.  

6.1.6 Analysis of Secondary Endpoints(s)

ORR risk difference 
As summarized above, the overall risk ratio was 0.90 (90% CI 0.77, 1.05) for the ORRs (39.0% 
and 41.7% on ABP 215 and bevacizumab, respectively) in the covariate analysis. The risk 
difference for ORR (primary endpoint for the EMA analysis) is -2.90% (90% CI -9.26% to 
3.45%), indicating that the two treatment arms responded similarly. 

Duration of response
The duration of response (assessed by the IRC in the ITT) was similar between the two treatment 
arms.  In both arms, during the study, 34% patients experienced disease progression after 
achieving a response [indicating that the analysis of DOR and KM curves below were relatively 
immature]. The median duration of response was 5.8 months (95% CI 4.9; 7.7) in the ABP215 
arm and 5.6 months (95% CI 5.1; 6.3) in the bevacizumab arm. Table 9 summarizes the duration 
of response analysis by the IRC. Figure 1 shows the duration of response Kaplan Meier curves as 
determined by the IRC. 

Table 9 - Study 20120265: Duration of response (ITT population)

ABP215; N (%) Bevacizumab;  N (%)
N subjects with ORR 128 131
N subjects with subsequent progression 43 (34) 45 (34)
Censored patients 85 (66) 86 (66)
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Median duration of response (95% CI) 5.8 (4.9; 7.7) 5.6 (5.1; 6.3)
HR (95% CI) 0.76 (0.48; 1.23)

Figure 1 - Study 20120265: Duration of response Kaplan Meier plot (IRC assessment)
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PFS
PFS was defined as the time from the randomization date to the date of disease progression using 
RECIST v1.1 or death. Although the analysis was immature, PFS (assessed by the IRC in the 
ITT) was similar between the two treatment arms. In both arms, 40% patients (131 and 125 in 
the ABP215 and bevacizumab arms respectively) had a PFS event. The median PFS was 6.6 
months (95% CI 6.3; 7.9) in the ABP215 arm and 7.9 months (95% CI 6.6; 8.2) in the 
bevacizumab arm. The HR for PFS was 1.03 (95% CI 0.80; 1.34). Figure 2 shows the PFS 
Kaplan Meier curves. 
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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 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 
bevacizumab arms, respectively.

Almost all patients experienced adverse events (AEs) (95% and 94% in the ABP215 and 
bevacizumab arms respectively). Grade 3-4 AEs were reported in 42% and 44% patients in the 
ABP215 and bevacizumab arms, respectively; events were well balanced between arms and 
consistent with the known profile of carboplatin, paclitaxel, and bevacizumab. There was no 
Grade 3-4 event with a > 2% difference in incidence rate. SAEs were reported in 26% and 23% 
patients in the ABP215 and bevacizumab arms, respectively. The incidence rate of deaths 
considered possibly related to an AE was 4% in both arms. The most frequent cause of death in 
this population was hemoptysis (2 patients per arm) and hemorrhage as a category (6 patients in 
the ABP215 arm and 4 patients in the bevacizumab arm). 

The only system where there was a difference in the incidence rate of AEs of at least 5% 
between arms was infections (27% vs. 22% in the ABP215 and bevacizumab arms, respectively). 
However, an analysis of the preferred terms and high level terms in this SOC showed that there 
was no pattern, and this difference was mainly because of a 1-2% difference in the incidence of 
urinary tract infections, bacterial infections, and candida infections, which are unlikely related to 
ABP215 or bevacizumab administration based on the known mechanism of action (and 
therefore, likely related to chance). There were no fatal infections in the ABP215 arm and two 
deaths related to pneumonia and sepsis in the bevacizumab arm.

The datasets were queried for adverse events of special interest related to the known toxicity 
profile of VEGF inhibitors. A total of 22% and 21% patients in the ABP215 and bevacizumab 
arms, respectively experienced hemorrhagic/bleeding events. Grade 3-4 hemorrhagic events 
were observed in 2% and 1% patients in the ABP215 and bevacizumab arms, respectively. 
Although overall more patients in the ABP215 arm (7%) experienced cardiac events than in the 
bevacizumab arm (4%), there was no pattern of toxicity and most of these events were Grade 1-2 
and it appears that the difference was in the reporting of tachycardia (4% and 1% in the ABP215 
and bevacizumab arms, respectively) which is not a known VEGF-related toxicity. Although the 
rate of hypertension as a reported adverse event was slightly increased in the ABP215 arm (19% 
and 16% in the ABP215 and bevacizumab arms, respectively), the incidence of Grade 3-4 
hypertension was 7% and 6% in the ABP215 and bevacizumab arms, respectively. There were 
no difference or differences greater than 2% in the incidence of gastrointestinal perforations, 
wound complications, non-gastrointestinal fistulas, arterial and venous thrombotic events, febrile 
neutropenia, proteinuria, and infusion related reactions.  

In Study 20110216, subjects received investigational product as a single 3-mg/kg dose. There 
were just a few adverse events in this study and no differences between arms. 
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In conclusion, the rates, severity, and type of toxicities were similar between the treatment 
groups and consistent with the safety profile described for bevacizumab. There were no new 
safety signals identified. The submitted safety and immunogenicity data and analysis of data 
from ABP215 studies are adequate to support the demonstration of no clinically meaningful 
differences between ABP215 and US-licensed Avastin in patients with NSCLC. The safety 
database submitted for ABP215 is adequate to provide a reasonable descriptive comparison 
between the two products. 

7.1 Methods

7.1.1 Studies/Clinical Studies Used to Evaluate Safety

The main clinical review of safety is based on Study 20120265. A single-dose study conducted 
in healthy volunteers, Study 20110216, provides additional supportive data. 

7.1.2 Categorization of Adverse Events

Adverse events were coded using the MedDRA version 18.0. Adverse events were graded using 
the NCI CTCAE v4.0.

7.2 Adequacy of Safety Assessments

7.2.1 Overall Exposure at Appropriate Doses/Durations and Demographics of 
Target Populations

ABP215 and bevacizumab
Six hundred thirty-three subjects (99% randomized subjects) received at least 1 dose of ABP215 
or bevacizumab, and 191 subjects (59% of treated subjects) in the ABP215 arm and 202 subjects 
(65% of the treated subjects) in the bevacizumab arm completed all planned doses. Table 10 
summarizes the maximum number of ABP215/bevacizumab doses administered by treatment 
arm. 

Table 10 - Study 20120265: Number of ABP215/bevacizumab doses

Max number of doses ABP 215 (N=324)
N (%)

Bevacizumab (N=309)
N (%)

1 25 (8) 20 (6)
2 37 (11) 19 (6)
3 15 (5) 20 (6)
4 33 (10) 30 (10)
5 22 (7) 18 (6)
6 191 (59) 202 (65)
7 1 (<1%) 0 
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Fewer patients received 6 doses of ABP215 than patients receiving bevacizumab. However, the 
mean numbers of doses administered were 4.8 in the ABP215 arm and 5 in the bevacizumab 
arm. Table 11 summarizes the reasons for patients receiving four or fewer cycles of 
ABP215/bevacizumab (this cut-point was selected as it is common clinical practice to not give 
an additional 2 cycles of therapy for patients with stable disease, important toxicity, or when 
there is no expected additional benefit). 

Table 11 - Study 20120265: Reasons for receiving ≤ 4 cycles of ABP215/bevacizumab

ABP 215 (N=324)
N (%)

Bevacizumab (N=309)
N (%)

Adverse event 31 (10) 30 (10)
Death 10 (3) 11 (4)
Disease progression 42 (13) 29 (9)
Lost to follow up 1 (<1) 1 (<1)
Other 1 (<1) 0
Physician’s decision 5 (2) 1 (<1)
Protocol violation 4 (1) 2 (1)
Request for alternate therapy 2 (1) 5 (2)
Subject’s request 14 (4) 10 (3)
Total 110 (34) 79 (25)

Dose reductions for ABP215 and bevacizumab were not allowed. Four patients (all in the 
ABP215 arm) received reduced doses due to weight loss, error, insufficient investigational 
product available, and one subject because he was included despite violation of the age inclusion 
criterion. 

Dose delays were observed in 72 (22%) and 70 (23%) patients in the ABP215 and bevacizumab 
arms, respectively. Adverse events were the reason for dose delays in 61 (19%) and 55 (18%) 
patients in the ABP215 and bevacizumab arms, respectively. Other reasons for dose delays were 
mainly for patients’ personal requests or administrative reasons. Doses were withheld in 6 (2%) 
and 10 (3%) patients in the ABP215 and bevacizumab arms, respectively. In all case, the reason 
for withholding a dose was adverse events. 

Carboplatin and paclitaxel
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 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) 4.7 (std 1.57) 
in the ABP215 and bevacizumab arms, respectively. Table 12 summarizes the maximum number 
of chemotherapy doses received. As bevacizumab is approved to be continued after induction 
therapy with carboplatin and paclitaxel is completed (4-6 cycles), there were fewer patients 
receiving 6 cycles of chemotherapy than patients receiving 6 cycles of ABP215/bevacizumab.  
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Table 12 - Study 20120265: Number of doses of carboplatin and paclitaxel

ABP215; N: 324
N (%)

Bevacizumab; N: 309
N (%)

Max number of doses Paclitaxel Carboplatin Paclitaxel Carboplatin
1 21 (6) 20 (6) 18 (6) 19 (6)
2 39 (12) 37 (11) 20 (6) 19 (6)
3 19 (6) 19 (6) 19 (6) 19 (6)
4 65 (20) 65 (20) 85 (28) 83 (27)
5 26 (8) 24 (7) 14 (5) 15 (5)
6 152 (47) 154 (48) 153 (50) 154 (50)
7 1 (<1) 1 (<1) 0 0

The proportion of patients receiving full dose paclitaxel (200 mg/m2) was similar between arms 
and decreased similarly throughout the course of treatment (99% and 100% in the ABP215 and 
bevacizumab arms respectively, in Cycle 1; 85% and 83.0% in the ABP215 and bevacizumab 
arms, respectively in Cycle 6). Dose delays were observed in 24% and 25% patients in the 
ABP215 and bevacizumab arms, respectively (mostly due to adverse events) and the dose was 
withheld in 4% of patients in each arm. 

The proportion of patients receiving full dose carboplatin (AUC 6) was generally similar 
between arms and decreased similarly throughout the course of treatment (99% patients in each 
arm in Cycle 1; 90% and 88% patients in the ABP215 and bevacizumab arms respectively in 
Cycle 6). Dose delays were observed in 24% and 25% patients in the ABP215 and bevacizumab 
arms, respectively (mostly due to adverse events) and the dose was withheld in 4% patients in 
each arm.

Discontinuation of carboplatin, paclitaxel, or both related to an adverse event was reported in 
23% (74 patients) in the ABP 215 group and 19% (59 patients) in the bevacizumab group. 

7.3 Major Safety Results
The safety dataset was audited for accuracy in coding (of verbatim terms when compared to 
preferred terms) and the coding was determined to be acceptable. There were 1447 verbatim 
terms for AEs corresponding to 552 preferred terms (PTs). Although Amgen stated in the study 
report that all adverse event summaries include only treatment-emergent adverse events, defined 
as an adverse event that begins or increases in severity or frequency on or after the date of first 
study therapy and on or prior to the end-of-treatment visit date, their analysis included 14 events 
that occurred in the screening period and 52 events that occurred in the follow-up period. FDA’s 
analysis is based on events that occurred between Day 1 and 30 days after the last dose of study 
treatment, and therefore the numbers presented in this review are slightly different that the ones 
included in the Applicant’s CSR.

When considering events occurring starting on Day 1 and only patients who received treatment, 
there were 5355 AEs. Table 13 summarizes the study major safety results (per subject 
incidence). 

Reference ID: 4130389



Clinical Review
Sandra J. Casak
BLA 761028
ABP215 

45

Table 13 - Study 20120265: Summary of major safety results

ABP 215 (N=324)
N (%)

Bevacizumab (N=309)
N (%)

Subjects who experienced an AE 308 (95) 289 (94)
Subjects who experienced a Grade 3-4 AE 135 (42) 135 (44)
Deaths related to an AEs 13 (4) 11 (4)
Subjects who experienced a SAEs 85 (26) 71 (23)
Subjects who discontinued IP due to an AE 61 (19) 53 (17)
Subjects who discontinued carboplatin and/or paclitaxel 
due to an AE
Subjects who discontinued carboplatin and paclitaxel 
due to an AE

74 (23)

69 (21)

59 (19)

57 (18)

There were no significant differences in the incidence of AEs between arms. Table 14 
summarizes the incidence (by subject) of AEs by system organ category (SOC). 
Table 14 - Study 20120265: AEs by SOC

ABP 215 (N=324)
N (%)

Bevacizumab (N=309)
N (%)SOC

All grades Grade 3-4 All grades Grade 3-4
Nervous system disorders 170 (52) 11 (3) 154 (50) 16 (5)
Gastrointestinal disorders 160 (49) 16 (5) 156 (50) 16 (5)
Skin and subcutaneous tissue disorders 157 (48) 4 (1) 154 (50) 2 (1)
Blood and lymphatic system disorders 136 (42) 66 (20) 134 (43) 63 (20)
General disorders and administration site conditions 137 (42) 13 (4) 132 (43) 12 (4)
Respiratory, thoracic and mediastinal disorders 116 (36) 22 (7) 103 (33) 24 (8)
Musculoskeletal and connective tissue disorders 113 (35) 5 (2) 121 (39) 8 (3)
Infections and infestations 86 (27) 15 (5) 68 (22) 19 (6)
Metabolism and nutrition disorders 84 (26) 14 (4) 72 (23) 12 (4)
Vascular disorders 72 (22) 25 (8) 61 (20) 19 (6)
Investigations 56 (17) 11 (3) 53 (17) 9 (3)
Renal and urinary disorders 39 (12) 2 (1) 26 (8) 3 (1)
Psychiatric disorders 27 (8) 1 (<1) 33 (11) 2 (1)
Cardiac disorders 24 (7) 1 (<1) 12 (4) 3 (1)
Injury, poisoning and procedural complications 14 (4) 4 (1) 14 (4) 3 (1)
Ear and labyrinth disorders 12 (4) 0 6 (2) 1 (<1)
Eye disorders 10 (3) 0 7 (2) 0
Neoplasms benign, malignant and unspecified 6 (2) 1 (<1) 5 (2) 1 (<1)
Reproductive system and breast disorders 6 (2) 1 (<1) 6 (2) 0
Immune system disorders 7 (2) 2 (1) 4 (1) 0
Hepatobiliary disorders 2 (1) 1 (<1) 6 (2) 0
Surgical and medical procedures 4 (1) 0 4 (1) 1 (<1)
Endocrine disorders 2 (1) 0 1 (<1) 0
Congenital, familial and genetic disorders 1 (<1) 0 0 0

The only system where there is a difference of at least 5% between arms is infections (27% vs. 
22% in the ABP215 and bevacizumab arms respectively). However, an analysis of the preferred 
terms and high level terms in this SOC shows that there was no pattern, and this difference is 
mainly because of the 1-2% difference in the incidence of urinary tract infections, bacterial 
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infections NEC, and candida infections, which are unlikely related to an anti-VEGF effect. There 
are no differences in the incidence of Grade 3-4 infections (5% and 6% in the ABP215 and 
bevacizumab arms, respectively). There were no fatal infections in the ABP215 arm and two 
deaths related to pneumonia (Day 59 of treatment) and sepsis (Day 57 of treatment) in the 
bevacizumab arm. 

Table 15 summarizes the AEs by high level terms (HLTs)

Table 15 - Study 20120265: AEs by HLT (incidence ≥ 5%)

ABP 215 (N=324)
N (%)

Bevacizumab (N=309)
N (%)HLT

All grades Grade 3-4 All grades Grade 3-4
Asthenic conditions 103 (32) 8 (2) 98 (32) 9 (3)
Nausea and vomiting symptoms 95 (29) 4 (1) 109 (35) 2 (1)
Peripheral neuropathies 75 (23) 5 (2) 56 (18) 4 (1)
Neutropenias 70 (22) 51 (16) 68 (22) 43 (14)
Anemias 67 (21) 14 (4) 64 (21) 13 (4)
Appetite disorders 54 (17) 1 (<1) 43 (14) 2 (1)
Musculoskeletal and connective tissue pain and 
discomfort 51 (16) 3 (1) 54 (17) 5 (2)

Vascular hypertensive disorders 51 (16) 21 (6) 41 (13) 16 (5)
Nasal disorders 48 (15) 3 (1) 42 (14) 0
Thrombocytopenias 49 (15) 9 (3) 43 (14) 16 (5)
Coughing and associated symptoms 45 (14) 0 34 (11) 2 (1)
Diarrhea (excl infective) 42 (13) 3 (1) 56 (18) 4 (1)
Gastrointestinal atonic and hypomotility disorders 41 (13) 0 39 (13) 1 (<1)
Paresthesias and dysesthesias 39 (12) 0 48 (16) 1 (<1)
Muscle pains 39 (12) 0 44 (14) 0
Breathing abnormalities 38 (12) 6 (2) 32 (10) 9 (3)
Headaches 28 (9) 1 (<1) 24 (8) 1 (<1)
Bone related signs and symptoms 26 (8) 1 (<1) 30 (10) 2 (1)
Urinary abnormalities 27 (8) 1 (<1) 21 (7) 1 (1)
Joint related signs and symptoms 23 (7) 0 31 (10) 1 (1)
Leukopenias 23 (7) 6 (2) 24 (8) 10 (3)
Acute polyneuropathies 20 (6) 1 (<1) 22 (7) 1 (<1)
Febrile disorders 21 (6) 0 21 (7) 0
Lower respiratory tract and lung infections 21 (6) 7 (2) 23 (7) 7 (2)
Physical examination procedures and organ system 
status 21 (6) 0 18 (6) 0

Stomatitis and ulceration 20 (6) 1 (<1) 20 (6) 1 (<1)
Upper respiratory tract infections 18 (6) 0 15 (5) 0
Gastrointestinal and abdominal pains (excl oral and 
throat) 19 (6) 3 (1) 13 (4) 2 (1)

Neurological signs and symptoms 15 (5) 0 29 (9) 2 (1)
Pain and discomfort 15 (5) 2 (1) 27 (9) 0
Upper respiratory tract signs and symptoms 15 (5) 0 17 (6) 1 (<1)
Disturbances in initiating and maintaining sleep 15 (5) 0 15 (5) 0
Sensory abnormalities 15 (5) 0 16 (5) 0
General signs and symptoms 15 (5) 3 (1) 11 (4) 3 (1)
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HLT
ABP 215 (N=324)

N (%)
Bevacizumab (N=309)

N (%)
All grades Grade 3-4 All grades Grade 3-4

Platelet analyses 16 (5) 6 (2) 12 (4) 3 (1)
Sodium imbalance 15 (5) 6 (2) 8 (3) 6 (2)
Gingival hemorrhages 9 (3) 0 19 (6) 1 (<1)
Rashes, eruptions and exanthems 10 (3) 0 14 (5) 0

Although diarrhea, nausea and vomiting were slightly more frequent in the bevacizumab arm, the 
incidence in Grade 3 diarrhea was the same in both arms (there were no Grade 4 events). Of the 
terms included in the HLT peripheral neuropathy, the only difference in incidence rates was for 
the occurrence of peripheral neuropathy NEC (this HLT excluded motor and sensory 
neuropathies preferred terms), which were observed in 17% and 12% of patients in the ABP215 
and bevacizumab arms respectively. Peripheral toxicity is a known toxicity of paclitaxel and not 
related to an anti-VEGF effect (up to 60% when administered as a single agent, Taxol USPI). 

Table 16 summarizes the incidence of AEs by preferred term.

Table 16 - Study 20120265: AEs by PT (incidence ≥ 5%)

PT ABP215 (N=324)
N (%)

Bevacizumab (N=309)
N (%)

Nausea 83 (26) 95 (31)
Anemia 67 (21) 64 (21)
Neutropenia 60 (19) 61 (20)
Fatigue 59 (18) 59 (19)
Decreased appetite 54 (17) 43 (14)
Neuropathy peripheral 56 (17) 38 (12)
Hypertension 51 (16) 41 (13)
Asthenia 49 (15) 42 (14)
Thrombocytopenia 49 (15) 43 (14)
Epistaxis 45 (14) 39 (13)
Diarrhea 42 (13) 56 (18)
Myalgia 39 (12) 44 (14)
Vomiting 38 (12) 42 (14)
Constipation 37 (11) 36 (12)
Paresthesia 29 (9) 40 (13)
Headache 28 (9) 24 (8)
Dyspnea 27 (8) 26 (8)
Cough 26 (8) 21 (7)
Proteinuria 26 (8) 19 (6)
Arthralgia 23 (7) 30 (10)
Leukopenia 23 (7) 23 (7)
Pain in extremity 24 (7) 20 (6)
Bone pain 20 (6) 25 (8)
Polyneuropathy 20 (6) 22 (7)
Pyrexia 20 (6) 21 (7)
Peripheral sensory neuropathy 18 (6) 16 (5)
Weight decreased 18 (6) 16 (5)
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PT ABP215 (N=324)
N (%)

Bevacizumab (N=309)
N (%)

Stomatitis 15 (5) 18 (6)
Insomnia 15 (5) 15 (5)
Platelet count decreased 16 (5) 12 (4)
Hyponatremia 15 (5) 8 (3)
Dizziness 13 (4) 25 (8)
Back pain 14 (4) 20 (6)
Gingival bleeding 9 (3) 19 (6)
Dysgeusia 11 (3) 14 (5)
Musculoskeletal pain 8 (2) 14 (5)

Overall, the incidence of AEs is very similar between arms, and any differences (as they were for 
few PTs and randomly distributed in both arms) are likely unrelated to differences between 
ABP215 and bevacizumab (i.e., minor differences in incidence rates are expected based on 
chance). Although neutropenia is not a toxicity related to VEGF inhibition, in randomized 
clinical trials where chemotherapy is compared with the same regimen with the addition of 
bevacizumab, there is an increase in the incidence of neutropenia in the bevacizumab arms. In 
Study 20120265 the incidence of neutropenia is 19% and 20% in the ABP215 and bevacizumab 
arms, respectively (12% Grade 3-4 neutropenia in both arms).

7.3.1 Class-related toxicities

Based on the known safety profile of bevacizumab, the following class-related toxicities were 
considered events of interest and analyzed using SMQs (when available) or customized searches: 
The comparative assessment of these toxicities is therefore considered more meaningful than the 
general comparisons of adverse events described above.

 hypertension
 gastrointestinal perforations 
 surgery and wound healing complications 
 hemorrhages 
 non-gastrointestinal fistula formation 
 arterial thromboembolic events 
 venous thromboembolic events 
 congestive heart failure 
 neutropenia and infections 
 reversible posterior leukoencephalopathy syndrome-related (RPLS) 
 proteinuria 
 ovarian failure 
 pulmonary hemorrhage 
 thrombotic microangiopathy 
 infusion reactions 
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 hypersensitivity reactions 
 peripheral sensory neuropathy 
 cardiac disorders 
 osteonecrosis of the jaw 

Hypertension
Any differences in anti-VEGF activity between products would most likely be noticed in the 
assessment of blood pressure. There were no meaningful differences in the incidence of 
hypertension between arms. The incidence of hypertension reported as an adverse event 
(including the terms hypertension, accelerated hypertension, ambulatory blood pressure 
increased and blood pressure increased) was 19% and 16% in the ABP215 and bevacizumab 
arms, respectively; the incidence of Grade 3-4 hypertension was 7% and 6% in the ABP215 and 
bevacizumab arms, respectively. The only Grade 4 event of hypertension (in the bevacizumab 
arm, on day 36) led to treatment discontinuation. 

As shown in Figure 4 and Figure 5, most events of hypertension were first reported in the first 2 
cycles of treatment, and 75% of hypertension events were reported within the first 55 days of 
treatment.  

Figure 4 - Study 20120265: Distribution of first reported event of hypertension (days), ABP215 arm
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Figure 5 - Study 20120265: Distribution of first reported event of hypertension (days), 
bevacizumab arm

As a result of a hypertension event, ABP215 dose was temporarily interrupted (Grade 2 
hypertension during infusion) in one patient, was delayed in 3 patients, and discontinued in 2 
patients (Grade 3 events). Bevacizumab was delayed in 8 patients and discontinued in two 
patients (one Grade 3 and one Grade 4 event). 

As shown in the study calendar (Table 28), monitoring of blood pressure was systematic on the 
day of infusions and then assessed when clinically deemed necessary. Figure 6 and Figure 7 
display (data from the vital signs dataset) the distribution of systolic blood pressure by visit 
(where Visit 1 is screening or baseline, Visits 2-7 are Cycles 1-6 and Visit 98 is the End of 
Treatment visit) in the ABP215 and bevacizumab arms, respectively.

Figure 6 - Study 20120265: Systolic blood pressure by visit, ABP215 arm
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Figure 7 - Study 20120265: Systolic blood pressure by visit, bevacizumab arm

As summarized in Table 17 variations in mean systolic blood pressure were minimal between 
cycles (∆ between baseline and the highest mean observed – Cycle 4 - in the ABP215 arm was 
3.471 mm Hg and the ∆ between baseline and the highest mean observed – Cycle 5 – in the 
bevacizumab arm was 3.197 mm Hg) and between arms. In each cycle, the difference of mean 
systolic blood pressure between arms was less than 3.2 mm Hg, a finding consistent with no 
clinical significance. 

Table 17 - Study 20120265: Mean systolic blood pressure (mm Hg) by visit
ABP215 (n:324) Bevacizumab (n:309)

Visit N Mean 
SBP Std Dev N Mean 

SBP Std Dev ∆ means

Baseline 324 125.969 12.4944 309 126.722 12.7483 -0.753
1 311 128.994 13.7527 301 128.213 14.7743 0.781
2 283 128.664 13.9535 280 129.136 13.3049 0.472
3 252 129.440 13.5840 253 128.937 13.8577 0.503
4 240 126.546 13.1416 235 129.834 13.3865 -3.288
5 203 128.768 12.8960 222 129.919 13.0097 -1.151
6 205 128.722 12.7212 216 128.806 14.8038 0.084
EOT 103 125.942 15.9237 88 127.318 13.9988 -1.376

Figure 8 and Figure 9 display (data from the vital signs dataset) the distribution of diastolic blood 
pressure by visit (where Visit 1 is screening or baseline, Visits 2-7 are Cycles 1-6 and Visit 98 is 
the End of Treatment visit) in the ABP215 and bevacizumab arms respectively.
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Figure 8 - Study 20120265: Diastolic blood pressure (mm Hg) by visit, ABP215 arm

Figure 9 - Study 20120265: Diastolic blood pressure by visit, bevacizumab arm

As summarized in Table 18 variations in mean systolic blood pressure were minimal between 
cycles (∆ between baseline and the highest mean observed – Cycle 3 - in the ABP215 arm was 
3.682 mm Hg and the ∆ between baseline and the highest mean observed – Cycle 5 – in the 
bevacizumab arm was 2.572 mm Hg) and between arms. In each cycle, the difference of mean 
systolic blood pressure between arms was less than 1.5 mm Hg, a finding with no clinical 
significance. 
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Table 18 - Study 20120265: Mean diastolic blood pressure (mm Hg) by visit
ABP215 (n:324) Bevacizumab (n:309)

Visit N Mean 
SBP Std Dev N Mean 

SBP Std Dev ∆ means

Baseline 324 75.487 8.74031 309 76.585 7.99370 -1.098
1 311 78.215 9.06332 301 77.953 9.19445 0.262
2 283 79.169 8.64793 280 78.900 8.08450 0.269
3 252 78.325 9.22437 253 78.027 8.60251 0.298
4 240 77.304 9.28417 235 78.795 8.18906 -1.49
5 203 78.596 8.80394 222 79.157 8.60640 -0.561
6 205 78.717 9.28460 216 78.143 9.33275 0.57
EOT 103 77.485 8.89686 88 77.568 8.27654 -0.083

Concomitant use of medication indicated for the treatment of hypertension was reported in 144 
(44%) patients in the ABP215 arm and 123 (40%) patients in the bevacizumab arm. Use of 
antihypertension drugs, however, was prevalent in 108 (33%) and 106 (34%) patients in the 
ABP215 and bevacizumab arms, respectively, prior to study enrollment. 

Gastrointestinal perforations
Gastrointestinal perforation (SMQ) events occurred in 3 patients in each arm. As expected, all 
were ≥ Grade 3 events, including one death in the ABP215 arm.  

Surgery and wound healing complications
There were no meaningful differences in the incidence of wound healing complications. Most 
terms reported referred to superficial wound complications in 2 and 4 patients in the ABP25 and 
bevacizumab arms, respectively. 

Hemorrhage
There were no meaningful differences in the incidence of hemorrhage. A total of 22% and 21% 
patients in the ABP215 and bevacizumab arms respectively, experienced a hemorrhagic/bleeding 
event (SMQ analysis). Most events were Grade 1-2 in severity. Grade 3-4 hemorrhagic events 
were observed in 2% and 1% patients in the ABP215 and bevacizumab arms, respectively.  

Non-gastrointestinal fistulas
The same number of fistula events occurred in the two arms (2 patients), consistent with the lack 
of meaningful differences in the incidence of fistulas between products. 

Arterial thromboembolic events
There were no meaningful differences in the incidence of arterial thromboembolic events (1.9% 
and 1.3% in the ABP215 and bevacizumab arms, respectively). 

Venous thrombotic events
The incidence of venous thrombotic events was 4% and 5% in the ABP215 and bevacizumab 
arms, respectively. The incidence of pulmonary embolism was 2% and 3% in the ABP215 and 
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bevacizumab arms, respectively, and only one of these events in each arm was symptomatic 
(Grade 4). 

Cardiac congestive failure and cardiac toxicity
When looking at the datasets following the SMQ search, there was one fatal event of cardiac 
failure (cardiorespiratory failure on Day 13 and acute left systolic failure on Day 34) in each 
arm, and an event of Grade 2 acute cardiac failure on the ABP215 arm. Although overall, more 
patients in the ABP215 arm (7%) experienced cardiac events than in the bevacizumab arm (4%), 
there was no pattern of toxicity and most of these events were Grade 1-2 (and the difference was 
related to tachycardia), unlikely related to VEGF inhibition toxicity. 

Neutropenia and infections
There were no significant differences between arms. The incidence of febrile neutropenia 
(including the terms neutropenic sepsis and neutropenic infections) was 4% and 3% in the 
ABP215 and bevacizumab arms, respectively. The incidence of neutropenia reported as an 
adverse event (safety dataset, including the terms agranulocytosis, cyclic neutropenia, 
neutropenia, and neutrophil count decreased) was 20% and 22% in the ABP215 and 
bevacizumab arms, respectively. The incidence of Grade 3-4 neutropenia was 13% in both arms. 

Proteinuria
The incidence of proteinuria reported as an adverse event was similar in the two arms: 8% and 
6% in the ABP215 and bevacizumab arms, respectively. All events were Grade 1-2 except one 
Grade 3 event per arm. 

The lab dataset analysis showed that proteinuria (dipstick) 3+ was observed in 3 and 6 patients in 
the ABP215 and bevacizumab arms, respectively: proteinuria ≥3+ was observed in one patient in 
each arm (data summarized in Table 22). 

Infusion reactions and hypersensitivity
There were no meaningful differences between arms in the incidence of infusion reactions (IRR). 
IRRs (using the SMQ narrow search) were identified based on adverse events that occurred 
during infusion or 24 hours after the infusion. 

In 12 (4%) and 14 (5%) patients in the ABP215 and bevacizumab arms, IRRs were attributed by 
investigators to all 3 drugs. IRRs exclusively related to ABP215 and bevacizumab occurred in 44 
(14%) and 36 (12%) patients respectively; however, the vast majority of these events (in 40 
[12%] and 30 [10%] patients) were hypertension or increased blood pressure (90% patients in 
each arm received dexamethasone as pre-medication). 

Peripheral sensory neuropathy
Peripheral sensory neuropathy is a known toxicity of paclitaxel and less frequently of 
carboplatin. Exposure to bevacizumab increases the incidence of peripheral sensory neuropathy 
when used in combination with taxanes or platin drugs. In both arms, the median number of 
paclitaxel and carboplatin doses administered was 5, and 47% and 50% patients in the ABP215 
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and bevacizumab arms received 5 cycles of combination therapy. The incidence of peripheral 
sensory neuropathy was 30% and 25% in the ABP215 and bevacizumab arms, respectively. Most 
events were Grade 1-2; the incidence of Grade 3 events was 2% in each arm. There were no 
meaningful differences between arms.

There were no events associated with RPLS, thrombotic microangiopathy, osteonecrosis of the 
jaw, or ovarian failure. 

In conclusion, there were no meaningful differences between arms in the incidence and severity 
of class-related toxicities. 

7.3.2 Deaths

Twenty-four subjects, including 13 and 11 subjects (4% in each arm) in the ABP 215 and 
bevacizumab treatment arms, respectively, experienced adverse events with fatal outcomes 
during the study (i.e., they died within 21 days of their last dose of study medication). This 
incidence rate is the same rate as observed in the bevacizumab arm of Study E 4599 (one of 
historical studies of bevacizumab in NSCLC). The incidence of adverse events leading to death 
in the bevacizumab arm in E4599 was 3.5% compared to 4% and 3.6% in the ABP215 and 
bevacizumab arms, respectively in Study 20120265. Table 19 summarizes the causes of death 
using preferred terms. The most frequent cause of death (not related to progression) in this 
population was hemoptysis (2 patients per arm); however, the analysis of the narratives (Table 
29 in the appendices section) shows that when grouping by categories, hemorrhages were the 
primary cause of death in 6 patients in the ABP215 arm and 4 patients in the bevacizumab arm. 
Perforation/fistulas, arterial thrombotic events, deaths of unknown causes/sudden deaths and 
cardiac/cardiorespiratory events occurred at the same frequency in both arms. 

Table 19 - Study 20120265: Causes of fatal AEs

Cause (PT) ABP 215 Bevacizumab
Death 2 1
Hemoptysis 2 2
Rectal hemorrhage 2 0
Cardiac arrest 1 0
Cardiopulmonary failure 1 0
Gastrointestinal hemorrhage 1 0
Intestinal perforation 1 0
Ischemic cerebral infarction 1 0
Mesenteric artery embolism 1 0
Thrombocytopenia 1 0
Acute left ventricular failure 0 1
Brain edema 0 1
Bronchial fistula 0 1
General physical health deterioration 0 1
Hypercoagulation 0 1
Pneumonia 0 1
Sepsis 0 1
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Cause (PT) ABP 215 Bevacizumab
Sudden death 0 1

In Study E4599, of the 15 deaths in the paclitaxel/carboplatin/bevacizumab arm (total enrollment 
434 patients), 5 were attributed to pulmonary hemorrhage, 5 to complications of febrile 
neutropenia, 2 each to a cerebrovascular event or gastrointestinal hemorrhage, and 1 to a 
probable pulmonary embolus. Most of the deaths occurred during the first two cycles of therapy. 

In Study 20120265, 9 of the 24 deaths (6 in the ABP215 arm and 3 in the bevacizumab arm 
respectively) occurred prior to Day 36. Four patients in the ABP215 arm and 3 in the 
bevacizumab arm died within the first 2 cycles (7 patients in each arm died within the first 3 
cycles). 

Overall, deaths related to adverse events were similar between arms, and consistent with what 
was described in the literature. 

7.3.3 Nonfatal Serious Adverse Events

There were 259 SAEs reported in 156 patients (85 and 71 patients in the ABP215 and 
bevacizumab arms respectively). Of these SAEs, 24 were fatal and were analyzed in Section 
7.3.2.

Of the remaining 235 SAEs (80 and 67 patients in the ABP215 and bevacizumab arms 
respectively, 24% were Grade 1-2. Although it appears that in two patients (one event of 
pulmonary sepsis in the ABP215 arm and one event of pulmonary artery thrombosis in the 
bevacizumab arm) there might have been a grading error (e.g., sepsis would be a Grade 4 event 
and a pulmonary artery thrombosis would likely be at least a Grade 3 event), most of these Grade 
1-2 events were classified as SAEs because management of the events (or concomitant related 
causes) required hospitalization.

As summarized in Table 20, the incidence rate of SAEs was well balanced between arms. 
Additionally the SAEs were expected in a patient population with advanced NSCLC receiving 
bevacizumab in combination with cytotoxic chemotherapy. The rate of SAEs related to possible 
VEGF activity (e.g., pulmonary embolism) were similar between arms. 
 
Table 20 - Study 20120265: Non-fatal SAEs

PT ABP215 (n: 324)
N; (%)

Bevacizumab (n: 309)
N; (%)

Febrile neutropenia 11 (3) 8 (3)
Pneumonia 6 (2) 5 (2)
Pulmonary embolism 5 (2) 6 (2)
Neutropenia 6 (2) 3 (2)
Anemia 3 (1) 6 (1)
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7.3.4 Dropouts and/or Discontinuations

Dosing of ABP215 was delayed because of an adverse event in 70 patients (21%) and dosing of 
bevacizumab was delayed in 65 patients (20%). Reasons for delaying a dose (with no further 
discontinuation) were similar between arms, with the exception of thrombocytopenia. 
The dose of ABP215 was withheld at least once in 6 patients (2%). Bevacizumab was withheld 
at least once in 10 patients (3%). 

ABP215 was discontinued due to an AE in 61 patients (19%). Bevacizumab treatment was 
discontinued due to an AE in 53 patients (17%). Chemotherapy was simultaneously discontinued 
in 49 (15%) and 41 (13%) of these patients in the ABP215 and bevacizumab, arms respectively.  

7.4 Supportive Safety Results

7.4.1 Laboratory Findings

Hematology
Although WBC, platelet counts and hemoglobin values were available for all patients, ANC 
values were available for 273 (84%) and 258 (83%) patients in the ABP215 and bevacizumab 
arms, respectively.  Table 21 summarizes the worst hematological toxicity per arm. 

Table 21 – Study 20120265: Hematology summary (worst toxicity)

ABP215 (n=324)
N; (%)

Bevacizumab (N=309)
N; (%)

ANC (N pts) 273 (84) 258 (83)
Grade 1-2 248 (77) 246 (80)
Grade 3-4 25 (8) 12 (4)
WBC (N pts) 324 (100) 309 (100)
Grade 1-2 115 (35) 105 (34)
Grade 3-4 12 (4) 6 (2)
Platelets (N pts) 324 (100) 309 (100)
Grade 1-2 116 (36) 104 (34)
Grade 3-4 9 (3) 17 (6)
Hemoglobin (N pts) 324 (100) 309 (100)
Grade 1-2 292 (90) 263 (85)
Grade 3* 7 (2) 12 (4)
* No Grade 4 toxicities were observed.

There were no marked differences between treatment arms in Grade 3-4 hematological toxicity. 
However, the ANC data was incomplete (84% and 83% patients in the ABP215 and 
bevacizumab arms respectively). As summarized above, the incidence of febrile neutropenia was 
4% and 3% in the ABP215 and bevacizumab arms, respectively. The incidence of Grade 3-4 
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neutropenia reported as an adverse event was 13% in both arms.  When analyzing the lab the 
incidence of Grade 3-4 neutropenia was 8% and 4% in the ABP215 and bevacizumab arms, 
respectively (data summarized in  Table 21).  

Serum chemistry
There were no meaningful differences in the incidence of Grade 3-4 renal or liver function lab 
parameters. 

ABP215 (n=324)
N; (%)

Bevacizumab (N=309)
N; (%)

ALT
Grade 1-2 89 (27) 85 (28)
Grade 3-4 2 (1) 1 (<1)
AST
Grade 1-2 114 (35) 80 (26)
Grade 3-4 3 (1) 1 (<1)
Bilirubin
Grade 1-2 19 (6) 14 (5)
Grade 3-4 1 (<1) 0 
Creatinine
Grade 1-2 226 (70) 224 (73)
Grade 3-4 2 (1) 0

Grade 3-4 hyponatremia was observed in 15 (5%) and 13 (4%) patients on in the ABP215 and 
bevacizumab arms, respectively; four patients in the ABP215 arm had Grade ≥ 3 hyponatremia 
at baseline.  

Proteinuria
The lab dataset analysis (data from 99% and 100% patients in the ABP215 and bevacizumab 
arms respectively) shows that proteinuria (dipstick) 3+ was observed in 3 and 6 patients in the 
ABP215 and bevacizumab arms, respectively; proteinuria ≥3+ was observed in one patient in 
each arm. 

Table 22 - Study 20120265: Proteinuria (dipstick) shift

ABP215 (N:322) Bevacizumab (N:309)
Shift during treatment; n (%) Shift during treatment; n (%)

Baseline

Neg/Trace 1+ 2+ 3+ ≥3+ Neg/Trace 1+ 2+ 3+ ≥3+
Neg/Trace 217 (67) 52 (16) 23 (7) 1 (<1) 1 (<1) 239 (77) 39 (13) 10 (3) 3 (1) 0
1+ 0 19 (6) 4 (1) 0 0 0 9 (3) 2 (1) 1 (<1) 1 (<1)
2+ 0 0 3 (1) 2 (1) 0 0 0 3 (1) 1 (<1) 0
3+ 0 0 0 0 0 0 0 0 1 (<1) 0

Reference ID: 4130389



Clinical Review
Sandra J. Casak
BLA 761028
ABP215 

59

7.4.2 Vital Signs

Vital signs were checked during each visit (Day 1 of each cycle). Blood pressure variations 
throughout treatment are described in section 7.3.1. There were no meaningful differences 
between arms.

7.4.3 Electrocardiograms (ECGs)

ECGs were not systematically monitored throughout the study. ECGs were assessed at baseline 
to rule out significant arrhythmias and then when there was a clinical need for an assessment.  

7.4.4 Immunogenicity

For a complete assessment of immunogenicity, please refer to the OBP and clinical 
pharmacology reviews. As per Amgen’s report, 4 (1.4%) and 7 patients (2.5%) on ABP 215 and 
bevacizumab, respectively developed binding ADA during the study. In 3 patients per arm, these 
were transient binding ADA (negative results at the subject’s last time point tested within the 
study period). No subject in either treatment arm tested positive for neutralizing antibodies. 

7.4.5 Drug-Demographic Interactions

As summarized in Table 1, 129 (39%) and 123 (39%) patients (ITT population) in the ABP215 
and bevacizumab arms, respectively were 65 years of age or older. Median age in this subgroup 
was 69 years of age in both treatment arms. 

Table 23 summarizes the AEs in patients 65 years of age or older (incidence of at least 5% of all 
grades AEs and/or at least 2% for Grade 3-4 AEs). Although there were increased incidence of 
some AEs in one arm or the other (i.e., anemia and proteinuria were more frequent in the 
ABP215 arm while neutropenia and paresthesias were more frequent in the bevacizumab arm), 
there was no pattern indicating meaningful differences between arms. There were no meaningful 
differences in the incidence of Grade 3-4 events. 

Table 23 - Study 20120265: AEs in patients ≥ 65 y.o. 

ABP215 (N: 129)
N; (%)

Bevacizumab (N: 123)
N; (%)

All grades  Grade 3-4 All Grades Grades 3-4
Anemia 38 (29) 8 (6) 25 (20) 6 (5)
Nausea 33 (26) 0 41 (33) 1 (1)
Decreased appetite 26 (20) 1 (1) 24 (20) 2 (2)
Fatigue 26 (20) 2 (2) 30 (24) 5 (4)
Thrombocytopenia 26 (20) 4 (3) 13 (13) 6 (5)
Epistaxis 24 (19) 1 (1) 15 (12) 0
Hypertension 25 (19) 12 (9) 17 (14) 7 (6)
Neutropenia 23 (18) 18 (14) 30 (24) 18 (15)
Diarrhea 22 (17) 0 26 (21) 4 (3)
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Constipation 20 (16) 0 17 (14) 0
Neuropathy peripheral 21 (16) 3 (2) 18 (15) 0
Asthenia 17 (13) 2 (2) 16 (13) 1 (1)
Cough 16 (12) 0 10 (8) 0
Proteinuria 14 (11) 1 (1) 5 (4) 0
Dyspnea 12 (9) 3 (2) 11 (9) 2 (2)
Myalgia 12 (9) 0 14 (11) 0
Vomiting 11 (9) 0 18 (15) 0
Pain in extremity 10 (8) 1 (1) 10 (8) 1 (1)
Pyrexia 10 (8) 0 9 (7) 0
Paresthesia 9 (7) 0 17 (14) 1 (1)
Peripheral sensory neuropathy 9 (7) 0 7 (6) 2 (2)
Arthralgia 8 (6) 0 9 (7) 0
Bone pain 8 (6) 0 10 (8) 0
Tachycardia 8 (6) 0 2 (2) 0
Dizziness 6 (5) 0 11 (9) 1 (1)
Dysphonia 7 (5) 0 5 (4) 0
Headache 7 (5) 0 7 (6) 0
Leukopenia 6 (5) 0 11 (9) 3 (2)
Pneumonia 7 (5) 2 (2) 3 (2) 2 (2)
Urinary tract infection 7 (5) 0 4 (3) 1 (1)
Weight decreased 6 (5) 0 8 (7) 0
Back pain 5 (4) 0 8 (7) 1 (1)
Dysgeusia 5 (4) 0 9 (7) 0
Febrile neutropenia 5 (4) 5 (4) 5 (4) 5 (4)
Hyponatremia 5 (4) 2 (2) 4 (3) 4 (3)
Insomnia 5 (4) 0 8 (7) 0
Platelet count decreased 5 (4) 2 (2) 5 (4) 1 (1)
Polyneuropathy 5 (4) 0 9 (7) 0
Pulmonary embolism 5 (4) 4 (3) 9 (7) 9 (7)
Stomatitis 5 (4) 0 6 (5) 0
Gingival bleeding 3 (2) 0 7 (6) 1 (1)
Rash 3 (2) 0 4 (3) 0
Chest pain 1 (1) 1 (1) 5 (4) 0

7.4.6 Study 20110216: Safety Results

Study 20110216 was a single-blind, single-dose, randomized (1:1), 3-arm parallel study 
conducted in healthy male volunteers to determine the PK of ABP215, US-licensed Avastin and 
EU-approved bevacizumab. Two hundred two subjects were randomized in the study, and all 
subjects were dosed. Subjects received a single 3 mg/kg IV infusion of the product to which they 
were randomized. The study met its primary objective and the Cmax, AUCinf, and AUClast were 
within the 0.80 to 1.25 range established to demonstrate PK similarity between ABP215 and US-
licensed Avastin, ABP215 and EU-approved bevacizumab, and between US-licensed Avastin 
and EU-approved bevacizumab. Table 24 summarizes the demographic characteristics of the 
population. 
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Table 24 - Study 20110216: Demographic characteristics

ABP215; n (%) US-Avastin; n (%) EU-bevacizumab; n (%)
N 68 (100) 67 (100) 67 (100)
Median age (range) 29 (18-45) 30 (19-45) 30 (19-45)
Mean age (std) 30.11 (0.80) 31.02 (0.85) 29.97 (0.87)
White 38 (56) 48 (71) 23 (34)
Asian 10 (15) 0 22 (33)
African-American 15 (25) 14 (21) 13 (19)
Other 3 (5) 5 (7) 9 (13)

Adverse events in this healthy volunteer study were infrequent: all AEs were Grade 1 with the 
exception of three subjects with Grade 2 headache (1 subject in the ABP215 arm and 2 subjects 
in the U.S.-licensed Avastin arm). Table 25 summarizes all AEs that occurred within the first 30 
days of administration of the monoclonal antibody (in the CSR, Amgen analyzed the overall 
study period and therefore the number of events in their analysis was higher). 

Table 25 - Study 20110216: Summary of AEs 

PT ABP 215;
N=68

U.S.- Avastin; 
N=67

E.U.-bevacizumab; 
N=67

Headache 3 5 2
Vomiting 1 2 0
Nausea 0 2 0
Dizziness 3 1 1
Infusion site 
extravasation 0 1 0

Infusion site pain 0 1 0
Abdominal distension 1 0 0
Abdominal pain 1 0 0
Cough 1 0 0
Diarrhea 1 0 0
Flatulence 1 0 0
Pain in extremity 1 0 0
Pain in jaw 1 0 0
Vessel puncture site 
hematoma 1 0 0

Dermatitis contact 0 0 1
Eye pain 0 0 1

Blood pressure was assessed at baseline, pre-dose, 15, 30, 45, 60, 75, 90 minutes after infusion, 
4, 8, 12, and 24 hours after infusion and on Days 3, 5, 8, 11, 15, 22, 29, 36, 43, 50, 64, 78, and 84 
after the infusion. Figure 10, Figure 11, and Figure 12 display the analysis of the serial systolic 
blood pressure assessments throughout Day 1. 
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Figure 10 - Study 20110216: Systolic blood pressure on Day 1, ABP215 arm

Figure 11 - Study 20110216: Systolic blood pressure on Day 1, EU-approved bevacizumab
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Figure 12 - Study 20110216: Systolic blood pressure on Day 1, US-licensed Avastin

Table 26 summarizes the mean systolic blood pressure at each time point and the differences 
between arms. In all assessments, the difference between ABP215 and EU-approved 
bevacizumab, ABP215 and US-licensed Avastin, and EU-approved and US-bevacizumab were 
less than 4 mm Hg, a difference that it is not clinically meaningful. In all assessments, the 
difference between ABP215 and EU-approved bevacizumab, ABP215 and US-licensed Avastin, 
and EU-approved and US-bevacizumab for diastolic blood pressure (data not shown) were less 
than 5 mm Hg, a difference that it is not clinically significant. 

Table 26 - Study 20110216: Mean systolic blood pressure

Sample ABP215
N: 68

EU-bevacizumab
N: 67

US-bevacizumab
N: 67

∆ ABP215- 
EU-bev

∆ ABP215-
US-bev

∆ EU- US
bev

0’ 111.48 9.04 112.00 10.98 110.97 8.71 -0.51 0.51 -1.03
15’ 111.89 9.56 112.79 9.49 109.85 7.92 -0.89 2.04 -2.94
30’ 111.33 9.52 111.92 9.59 108.49 8.15 -0.58 2.84 -3.43
45’ 112.05 9.94 112.14 9.95 108.34 7.77 -0.09 3.71 -3.80
60’ 112.52 10.91 111.46 9.57 108.94 9.04 1.06 3.58 -2.52
75’ 112.25 10.89 111.76 9.22 110.47 8.55 0.48 1.77 -1.28
90’ 112.73 10.50 111.38 8.81 109.11 7.51 1.34 3.61 -2.26
240’ 112.70 9.83 112.25 9.84 110.56 8.88 0.45 2.13 -1.68
480’ 113.50 10.25 113.59 10.34 110.53 9.65 -0.09 2.96 -3.06
720’ 116.32 9.06 116.31 10.80 113.38 10.43 0.01 2.93 -2.92
Day 2 114.27 10.23 117.32 9.46 112.06 9.42 -3.04 2.21 -5.26
Day 3 116.62 9.75 116.77 9.86 113.09 9.70 -0.15 3.53 3.68
Day 5 115.77 9.58 116.22 9.66 112.96 8.76 -0.45 2.81 3.26
Day 8 116.98 10.56 115.82 9.40 113.52 7.77 1.16 3.46 2.3
Day 11 116.46 9.00 116.32 9.83 113.42 8.50 0.14 3.04 2.9
Day 15 116.50 10.47 115.68 9.73 114.50 9.49 0.82 2 1.18
Day 29 116.86 9.06 116.28 10.61 114.50 8.87 0.58 2.36 1.78
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Day 36 115.89 9.44 115.95 9.49 116.03 8.73 -0.06 -0.14 -0.08
Day 43 116.69 10.30 115.44 10.46 114.93 8.88 1.25 1.76 0.51
Day 50 117.12 9.67 115.59 10.23 115.60 10.27 1.53 1.52 -0.01
Day 64 117.69 10.42 117.80 11.73 116.23 10.63 -0.11 1.46 1.57
Day 78 117.43 9.40 115.14 9.43 115.46 8.82 2.29 1.97 -0.32
Day 85 118.22 10.57 115.85 8.55 114.93 10.78 2.37 3.29 0.92

There were no meaningful differences between the adverse events observed in each arm. Single 
doses of ABP215 and both bevacizumab products administered to healthy subjects were safe and 
well tolerated. No new safety signals with regard to treatment with ABP215 were identified. No 
subject tested positive for ADAs.

8   Considerations for Extrapolation
Amgen seeks licensure for the following indications for which US-licensed Avastin is licensed:
 metastatic colorectal cancer (mCRC), in combination with intravenous (IV) 5-fluorouracil- 

(5-FU)-based chemotherapy for first- or second-line treatment 
 mCRC, in combination with fluoropyrimidine-, irinotecan-, or fluoropyrimidine-oxaliplatin-

based chemotherapy for second-line treatment in patients who have progressed on a first-line 
bevacizumab containing regimen 

 non-squamous non-small cell lung cancer (NSCLC), in combination with carboplatin and 
paclitaxel for first-line treatment of unresectable, locally advanced, recurrent, or metastatic 
disease 

 glioblastoma multiforme (GBM), as a single agent for adult patients with progressive disease 
following prior therapy 

 metastatic renal cell carcinoma (mRCC), in combination with interferon alfa 
 cervical cancer, in combination with paclitaxel and cisplatin or paclitaxel and topotecan in 

persistent, recurrent, or metastatic disease 

The ABP215 program provides clinical data from a study in patients with NSCLC. The Agency 
has determined that it may be appropriate for a biosimilar product to be licensed for one or more 
conditions of use (i.e.., 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. 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:

Reference ID: 4130389



Clinical Review
Sandra J. Casak
BLA 761028
ABP215 

65

 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,
 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.

Consistent with the principles outlined in the FDA guidance, Amgen has provided justification 
for the proposed extrapolation of clinical data in Study 265 in NSCLC to each of the other 
indications approved for US-licensed Avastin for which Amgen is seeking licensure, as 
summarized in this section.  

Analytical similarity
The Applicant’s analytical similarity program included a comparison of ABP215, US-licensed 
Avastin, and EU-approved bevacizumab. The analytical similarity program had two goals:

 To compare the proposed biosimilar product ABP215 to US-licensed Avastin to support a 
demonstration that ABP215 is highly similar to US-licensed Avastin.

 To conduct pairwise comparisons of ABP215, US-licensed Avastin, and EU-approved 
bevacizumab to support the analytical portion of the scientific bridge between the three 
products. The scientific bridge is needed to justify the relevance of the data generated 
using EU-approved bevacizumab as the comparator in the NSCLC clinical study to 
support a demonstration of biosimilarity to US-licensed Avastin.

Multiple quality attributes using multiple lots of ABP215, the reference product, and EU-
approved bevacizumab were evaluated. Functional assays relative to the mechanism of action 
were analyzed using a statistical approach, and the results passed the statistical equivalence 
testing. As expected due to the inherent variability of a biologic, some differences in quality 
attributes were observed between ABP215 and US-licensed Avastin, for example, in the level of 
galactosylated and high mannose N-linked glycans, binding to FcgRIIIa receptor, aggregates, 
fragments, and charge variants. In order to determine the impact of the differences, Amgen 
conducted additional assays or studies to assess biological activity known to be influenced by 
such differences; no differences in biological activity between products could be observed in the 
assays. 

CMC review staff agreed with Amgen that the totality of the analytical similarity data supports a 
demonstration that ABP215 is highly similar to US-licensed Avastin notwithstanding minor 
differences in clinically inactive components.

Additionally, the pairwise comparisons of ABP215, US-licensed Avastin, and EU-approved 
bevacizumab support the analytical portion of the scientific bridge between the three products 
needed to justify the relevance of the data generated using EU-approved bevacizumab in the 
comparative clinical study.  
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Mechanism of action
Bevacizumab binds VEGF and prevents the interaction of VEGF to its receptors (Flt-1 [VEGFR-
1] and KDR [VEGFR-2]) on the surface of endothelial cells. The interaction of VEGF with its 
receptors leads to endothelial cell proliferation and new blood vessel formation in in vitro models 
of angiogenesis. Neutralizing the biological activity of VEGF regresses the vascularization of 
tumors, normalizes remaining tumor vasculature, and inhibits the formation of new tumor 
vasculature, thereby inhibiting tumor growth (Avastin USPI). 

In each approved indication, the MOA of bevacizumab is to inhibit VEGF-induced angiogenesis 
and vascular permeability. In all conditions of use, tumor expression of VEGF is increased and 
this expression correlates with high risk features and lower survival (see Table 35 in the 
Appendices section with a summary of the published data - copied from the submission). To 
address concerns regarding the mechanism of action of bevacizumab in glioblastoma multiforme 
(GBM), where the clinical benefit may be not only related to antitumor activity but also to 
decreasing edema, Amgen’s literature search focused on VEGF biology in GBM (in all other 
tumor types, the clinical benefit is believed to be directly related to anti-tumor/anti-tumor-
vascularization activity alone). GBM tumors are among the most heavily vascularized of brain 
tumors, and GBM cells positive for VEGF expression have been correlated with high vascular 
density and concomitant lower survival (Clara C., 2014). In GBM, VEGF contributes to tumor 
neovascularization, increases vascular permeability and produces peritumoral edema, leading to 
patient morbidity. The binding of bevacizumab to VEGF prevents the activation of endothelial 
receptors for VEGF, and prevents the resulting angiogenesis within the tumor, thereby inhibiting 
tumor growth and normalizing vascular permeability (Gil-Gil M., 2013). This is the same MOA 
as in all other indications. 

There are no data supporting a different mechanism of action in any specific condition.  

Pharmacokinetics 
In addition to the data characterizing the PK profile of bevacizumab included in the original 
BLA submission for approval of bevacizumab for the mCRC indication, PK profiles of 
bevacizumab following IV infusions ranging from 0.1 mg/kg to 10 mg/kg were evaluated several 
dose escalation/dose finding studies in solid tumors (Gordon 2001; Margolis 2001), bevacizumab 
7.5 mg/kg and 15 mg/kg in NSCLC (EMA 2006, Herbst 2008), etc. As described in several 
studies, including PK modeling (Han 2016), the PK properties of bevacizumab in approved 
indications appear to be consistent, including bevacizumab PK in brain tumors (Wong E., 2011). 

ABP215 clinical pharmacology program aimed to support the demonstration of no clinically 
meaningful differences between ABP215 and US-Avastin by

 evaluating the single-dose pharmacokinetic similarity between ABP215 and US-licensed 
Avastin. 

 establishing the PK portion of the scientific bridge between ABP215, US-licensed 
Avastin, and EU-approved bevacizumab
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In Study 216, the geometric mean ratios and their corresponding 90% confidence intervals for all 
3 PK endpoints of AUC zero to infinity, AUC zero to t and Cmax fell within the pre-defined 
similarity margin of 0.80 to 1.25. These data supports the PK similarity.

The pairwise comparisons of ABP215 vs EU-bevacizumab and  EU-bevacizumab vs US-
Avastin, the geometric mean ratios and their corresponding 90 percent confidence intervals for 
all 3 PK endpoints of AUC zero to infinity, AUC zero to t and Cmax again fell within the pre-
defined similarity margin of 0.80 to 1.25. Based on the results from Study 216, Amgen and FDA 
conclude that PK similarity was demonstrated. 

Since similar PK was demonstrated between ABP215 and US-licensed Avastin, a similar PK 
profile would be expected for ABP215 in patients across the indications being sought for 
licensure.

Immunogenicity
As summarized in the Avastin USPI, only 14 of 2233 evaluable subjects (0.63%) tested positive 
for treatment-emergent anti-bevacizumab antibodies as detected by an ECL-based assay. Further 
analysis of these 14 subjects using an ELISA assay concluded that 3 subjects were positive for 
neutralizing antibodies against bevacizumab. The clinical significance of these ADA responses 
to bevacizumab is unknown. The analysis of Studies 216 and 265 indicate that immunogenicity 
was low and that treatment of subjects with NSCLC with either ABP 215 or bevacizumab results 
in similar rates of formation of binding ADAs.

Toxicity
The 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 the indications (e.g.,, fistula is more frequent in patients with cervical 
cancer 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 ABP 
215 in this application. As analyzed in Section 7 of this review, data from Study 265 
demonstrated that the type and incidence of treatment-emergent adverse events of special interest 
were similar for ABP 215 and bevacizumab and that there were no meaningful differences 
between arms. No new safety signals were identified that would be indicative of new toxicities 
for the approved bevacizumab indications. 

To further address the differences in toxicities between indications and the incidence of these 
same toxicities in Study 265, Table 27 compares data from the Warnings and Precautions section 
in the Avastin USPI with the results of Study 265. 
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Table 27 - Comparison of the incidence of toxicities in the W&P Avastin USPI and Study 265

Avastin USPI Study 265Toxicity Indication
(bevacizumab 

arms)
ABP215 arm Bevacizumab 

arm
GI perforations Across 0.3%- 3.2% 1% 1%
GI fistulas Across/cervical 

cancer
< 2% / 8.3% 0 0

Non-GI fistula Across/cervical 
cancer

<1% / 1.8% 0.3% 0.3%

Hemorrhage, ≥ Grade 3 Across 2% 1%
ATE, ≥ Grade 3 Across < 2.6% 1.9% 1.3%
VTE Cervical cancer 10.6% 4% 5%
Hypertension*, Grade 3-4 Across 5% - 18% 7% 6%
Proteinuria, Grade 3-4 mCRC 6.5% 0.3% 0.3%
PRES Across <0.5% 0 0
GI: gastrointestinal; ATE: arterial thromboembolic events; VTE: venous thromboembolic events; PRES: posterior 
reversible leukoencephalopathy
* Hypertension grading must be reviewed with caution as the evolution of the CTCAE dictionary coding changed 
within years.

As summarized in Section 7, in Study 265 the incidence of ABP215 toxicities were comparable 
with the incidence of bevacizumab toxicities; in addition, these incidences are within the 
expected ones for the Avastin USPI (differences in follow-up are likely to account for 
differences in VTE incidence). The highest historical rate of hypertension occurred in patients 
with RCC, this is an expected finding, as up to 79% of patients with renal cell cancer are 
diagnosed with hypertension at the time of tumor diagnosis (Stojanovic, 2009). Similarly, based 
on the mechanism of action, a comparably high rate of hypertension would be expected 
following treatment with ABP215.
In conclusion, the totality of the data indicates that the extrapolation of biosimilarity to the 
indications for which Amgen is seeking licensure is scientifically justified.
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9.2 Labeling Recommendations

In its draft Guidance for Industry “Labeling for Biosimilar products” (2016), FDA recommends 
that in the biosimilar product labeling, applicants incorporate relevant data and information from 
the reference product labeling, with appropriate product specific modifications.

The Applicant’s label follows this recommendation. All pre-clinical and clinical data for the 
indications being sought are as in the Avastin USPI. Sections 2, 6, and 16 have been revised to 
reflect ABP215-specific information as well as to comply with current labeling practices.
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9.3 Advisory Committee Meeting

On July 17, 2017, an Oncologic Advisory Committee was convened to discuss this application. 
After Amgen’s and FDA’s presentations followed by an open public hearing, the committee 
discussed 

 whether the evidence supports a demonstration that ABP215 is highly similar to US-
licensed 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.

Following these discussions, the committee was requested to vote on the following question: 
“Does the totality of the evidence support licensure of ABP215 as a biosimilar product to US-
licensed Avastin for each of the indications for which US-licensed Avastin is currently licensed 
and for which the Applicant is seeking licensure.”

The committee voted unanimously (17-0), agreeing with FDA’s conclusion that the totality of 
the evidence support licensure of ABP215 as a biosimilar product to US-licensed Avastin for 
each of the indications for which US-licensed Avastin is currently licensed and for which the 
Applicant is seeking licensure. 
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9.4 Additional Tables and Figures
Table 28 – Study 20120265: Schedule of Assessments and Procedures (copied from the 
submission)
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Table 29 - Study 20120265: Narratives of deaths reported as AEs 

(listings should not imply that the events were definitely caused by one or more of the study drugs; 
however, causality cannot be ruled out)
ABP215 arm
Patient ID # : 65 year old patient who presented on Day 40 of study treatment with 
a bowel perforation, acute renal failure, and positive blood cultures for fecal anaerobic 
organisms. The patient died of non-neutropenic sepsis. 
Patient ID : this 65 years old patient on Day 74 of study experienced protracted 
fatal rectal hemorrhage (initially Grade 3) in the context of Grade 3 neutropenia and respiratory 
failure. The primary cause of death is stated as pulmonary carcinoma with the rectal hemorrhage 
classified as an event leading to death. 
Subject ID # : 56 years old patient, died at home of a massive hemoptysis on Day 
39 of study.  
Subject ID # : 63 years old patient, died on Day 34 of study because of a mesenteric 
artery embolism. 
Subject ID : 59 years old patient, died on Day 25 of study. No data is available. 
Subject ID # : 58 years old patient, hospitalized on Day 10 of study because of 
worsening fatigue and disease progression. He died two days later of cardiopulmonary failure. 
Subject ID # : 60 years old patient who experienced an ischemic cerebral infarction 
on Day 102. He was found unconscious at home and was hospitalized and intubated. The brain 
scan indicated extended ischemic stroke on the left side with little stroke on the right side. He 
died on Day 105.
Patient ID : 60 years old patient who on Day 3 after starting study experienced (in 
the context of Grade 4 febrile neutropenia and normal platelets) Grade 4 hemorrhagic diarrhea. 
These events resolved and no action was taken with study treatment. On Day 28 (after a second 
cycle) the patient was hospitalized with fatal hemorrhage (epistaxis and rectorrhagia) with 
normal platelet counts and INR. In spite of all treatment measures, the patient experienced 
hypovolemic shock and died. 
Subject ID # : 69 years old who was hospitalized for pneumonia 2 days after 
starting study treatment.  She continued deteriorating and 4 days later she developed Grade 4 
thrombocytopenia and neutropenia, alveolar, gastrointestinal, urinary hemorrhage, and anuria. 
The patient died on Day 10 of study. 
Subject ID # : 70 years old patient who experienced Grade 3 hepatitis (not 
infectious or of any know etiology or exposure) 41 days after study drug initiation leading to 
hospitalization.  As a result of the event, the doses of the study drug and carboplatin were 
delayed, and the dose of paclitaxel was reduced. After administration was resumed, the liver 
function test results again became elevated (day 55). The patient remained on study. He died on 
Day 133 of cardiac arrest; prior to the event, the subject became progressively asthenic and 
adynamic, with dizziness and loss of appetite. 
Patient ID # : 56 years old patient who died of hemoptysis. Prior treatment delays 
for thrombocytopenia.  
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Patient ID # : 58 years old patient with a history of rectal bleeding. On Day 99 he 
was hospitalized for gastrointestinal hemorrhage and Grade 3 anemia. During hospitalization, the 
patient developed dyspnea, hypoxia, Grade 4 anemia (hemoglobin 3.6 g/dL), and subsequently 
developed cardiorespiratory arrest.  
Subject ID : 68 years old patient who died on Day 3 of study, at home. No 
autopsy was performed. The investigator reported that cardiac arrest was the most likely the 
cause of death. No other adverse events were reported for the subject.
Bevacizumab arm
Patient ID # : last dose of bevacizumab received on Day 42. The patient 
experienced a Grade 2 peripheral venous thromboembolism (Day 59) followed by arterial 
peripheral embolism attributed to paraneoplastic thrombophilia while being treated in a different 
center than the study center. The patient died on Day 85 of study treatment. 
Patient ID : patient with a history  of hypertension, myocardial infarction, 
coronary artery disease, obesity hypoventilation syndrome, sleep apnea, and diabetes mellitus. 
On Day 37 the patient presented an anal vein thrombosis and was found dead (date of death 
unknown) when a relative was called by the clinic after missing a follow up appointment (13 
days later, more than 21 days since the last bevacizumab dose but within the follow up period for 
the last AE). 
Patient ID # : a 48 year old subject who experienced a Grade 4 perforation on Day 
15 of treatment, which improved with surgery and treatment.  Five days later the subject 
presented with fecal peritonitis and a second perforation. He recovered and was discharged a 
week later. Six days later (Day 32), the patient presented with acute respiratory failure secondary 
to fatal acute left ventricular failure. 
Patient ID : a 54 year old patient who experienced (Day 21) Grade 3 hypertension 
and fatal hemoptysis (Day 33). At the time of the second event the BP was 190/120 mm Hg. 
Patient ID # : a 60 year old patient who experienced (Day 60) Grade 4 dyspnea 
secondary to empyema. While hospitalized a fatal bronchial fistula was diagnosed. 
Patient ID # : a 66 year old patient who experienced (Day 48) Grade 4 pneumonia 
and pulmonary hemorrhage. The patient died 10 days later and the cause of death is listed as 
pneumonia. 
Patient ID # : a 66 year old patient who presented (Day 9) with impaired memory, 
weakness, lack of coordination, and improper behavior. The symptoms gradually worsened and 
the patient died 2 days later due to brain edema. The investigator recorded the event as likely 
related to brain metastases and unrelated to study treatment (no CT/MRI appears to have been 
conducted). 
Patient ID : a 58 year old patient who on Day 31 of study died because of 
hemoptysis.  He was examined hours early at the ER because of low grade fever and was 
hemodynamically stable, with no hematology labs abnormalities, and discharged. 
Patient ID # : a 71 year old patient who experienced (Day 55) febrile neutropenia 
and sepsis and died the following day.
Patient ID : a 77 year old patient who died at home 14 days after starting 
treatment. The cause of death is listed as worsening general status and the investigator reported 
that death certificate was not issued to the subject's family, but that disease progression was the 
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most probable cause of death. The subject had previously experienced a pretreatment event of 
pleural effusion.
Patient ID : a 71 year old patient who had a sudden death on Day 61 of study. The 
only prior AE was hypotension (Grade 2) on Day 31. 

Table 30 – Site 26005: Demographic characteristics 

ABP215 Bevacizumab 
N 17 17
Men
Women

10
7

9
8

Median age (range) y.o.
≥ 65 y.o.

60 (34-76)
10

63 (49-78)
8

ECOG PS 0
ECOG PS 1

13
4

16
1

Current smoker
Former smoker
Never smoked

5
10
2

3
11
3

Weight loss ≥ 5% 1 1
Metastatic disease 16 17
EGFR positive 1 3
ALK positive 1 1

Table 31 - Site 26005: Protocol violations and deviations

Protocol violations ABP215 Bevacizumab
Exclusion criteria* 1 0
Inclusion criteria** 1 0
Informed consent 0 1
Safety assessment missing 3 3
Study assessment not done*** 4 2
Visit window 1 1
Protocol deviations
Carbo/Paclitaxel dose not modified 3 5
Exclusion criteria 3 3
GCP non-compliance 4 6
Inclusion criteria 1 2
IP dose not delayed 1 3
Safety assessment no done 11 1
Study assessment not done 4 11
Visit window 22 6
Total 50 51
* Hepatic function abnormal (Grade 3) 
** History of pulmonary embolism and developed a pericardial effusion during screening
***Standard of care images used instead
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Table 32 – Site 26005: Exposure

ABP215 Bevacizumab
Median number of cycles* 6 5
Patients receiving < 4 cycles
 Reason death
 Reason PD
 Reason AE
 Reason subject request

2
0
0
0
2

6
2
1
1
2

* No patient discontinued a single component of each cycle; all patients received all three drugs in each cycle. 

Table 33 - Site 26005: ORR

ABP215 Bevacizumab
N 17 15*
PR 6 6
SD 8 7
* Subjects  withdrew from the study before the first response assessment. Although 
in the ADLS dataset the reason for withdrawal for patient  after 2 cycles of chemotherapy is “subject 
withdrawal of request”, the ADAE dataset shows that after the second cycle the patient experienced a diverticular 
perforation, peritonitis, diabetes insipidus, atrial fibrillation, pleural effusion, and neutropenia, likely the reasons for 
withdrawal. and 1 cycles respectively) due to subject’s request. Subject  withdrew after one cycle of 
therapy and there is no record of toxicity in the dataset. 

Table 34 - Site 26005: Safety

ABP215 (N:17) Bevacizumab (N:17)
Patients with AEs 17 16
Deaths (Grade 5) 20 2
Patients with Gr 3-4 10 13
Patients with SAEs 6 10
PT (AEs in at least 3 
patients) Total Grade 3-4 Total Grade 3-4

Polyneuropathy 11 1 11 1
Nausea 7 1 9 1
Pain in extremity 7 0 9 1
Decreased appetite 7 0 7 0
Fatigue 7 0 7 0
Constipation 7 0 4 0
Headache 7 0 1 0
Hypertension 5 2 5 2
Weight decreased 5 0 2 0
Cough 4 0 4 0
Epistaxis 4 0 3 0
Diarrhea 4 0 2 0
Dyspnea 4 0 1 0
Vertigo 4 0 1 0
Night sweats 4 1 0 0
Neutropenia 3 3 4 4
Paresthesia 3 0 4 0
Stomatitis 3 0 3 0
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Abdominal pain upper 3 0 1 0
Depressed mood 3 0 1 0
Dysphonia 3 0 1 0
Oral candidiasis 3 0 1 0
Oligodipsia 3 0 0 0
Dry skin 2 0 5 0
Alopecia 2 0 3 0
Anemia 2 1 3 1
Thrombocytopenia 2 0 3 1
VEGF-related AEs
Hypertension 5 2 5 2
Epistaxis 4 0 3 0
DVT 1 0 3 3
Perforation 0 0 2 2
Hemoptysis 0 0 1 0

Table 35 - Summary of selected published studies examining the role of VEGF expression in each 
indication
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9.5 Clinical Investigator Financial Disclosure Form

Clinical Investigator Financial Disclosure

Application Number:  BLA 761028

Submission date:  November 14, 2016

Applicant:  Amgen

Product:  ABP215, a bevacizumab biosimilar

Reviewer:  Sandra J. Casak

Date of Review:  November 21, 2016

Covered Clinical Studies:  
 20110216: “A Randomized, Single-Blind, Single-Dose, 3-Arm, Parallel Group Study to 

Determine the Pharmacokinetics of ABP 215 and Bevacizumab (Avastin®) in Healthy 
Male Subjects”

 Study 20120265: “A Randomized, Double-blind, Phase 3 Study Evaluating the Efficacy 
and Safety of ABP 215 Compared with Bevacizumab in Subjects with Advanced Non-
Small Cell Lung Cancer”

Was a list of clinical investigators provided:  Yes   No  (Request list from 
applicant)
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Total number of investigators identified:  596

Number of investigators who are sponsor employees (including both full-time and part-time 
employees):  none

Number of investigators with disclosable financial interests/arrangements (Form FDA 3455):  
none

If there are investigators with disclosable financial interests/arrangements, identify the 
number of investigators with interests/arrangements in each category (as defined in 21 CFR 
54.2(a), (b), (c) and (f)):

Compensation to the investigator for conducting the study where the value could be 
influenced by the outcome of the study:  none

Significant payments of other sorts:  none

Proprietary interest in the product tested held by investigator:  none

Significant equity interest held by investigator in sponsor of covered study:  none

Is an attachment provided with details 
of the disclosable financial 
interests/arrangements:  

Yes   No  (Request details from 
applicant)

Is a description of the steps taken to 
minimize potential bias provided:

Yes   No  (Request information 
from applicant)

Number of investigators with certification of due diligence (Form FDA 3454, box 3) 1

Is an attachment provided with the 
reason:  

Yes   No  (Request explanation 
from applicant)

In compliance with the guidance for industry Financial Disclosure by Clinical Investigators, Amgen 
forwarded a Certification/Disclosure Form to the clinical investigators and sub-investigators who 
participated in Studies 20110216 and 20120265. The investigators were requested to certify to the 
absence of certain financial interests or arrangements or to disclose, as required, those financial 
interests or arrangements as delineated in 21 CFR 54.4(a)(3)(i-iv). In addition, investigators were 
requested to notify Amgen if there is any change to the information given for up to one year after the 
study ended. No clinical investigators or sub-investigators who participated in in Studies 20110216 
and 20120265 are full or part-time employees of Amgen. There was one sub-investigator (site #1104) 
who participated in the study for a 4 week period who did not enroll any patients for which no 
financial disclosure forms could be obtained, despite due diligence. All other investigators (105) and 
sub-investigators (480) provided financial disclosure information in response to Amgen’s requests 
for such information during the conduct of the study. 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 21 
CFR 54.2(f).
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Studies 20110216 and 20120265 were blinded; patients received the reference product (US-licensed 
Avastin), EU-approved bevacizumab or ABP215. It is unlikely that an investigator could clinically 
distinguish one product from the other. In addition, Study 20120265 was conducted in 114 centers in 
17 countries, monitored clinical sites, and used an independent central assessment of objective tumor 
response by central imaging vendor.
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