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unacceptable toxicity, or patient refusal.  Patients were stratified at randomization according to 
prior therapy with bevacizumab (yes versus no), and ECOG PS (0 versus 1 versus 2).  
 
Between November 19, 2007 and March 16, 2010, 1,226 patients were randomized (614 patients 
randomized to the placebo arm and 612 patients to the aflibercept arm).  Patient demographics 
were balanced between the two treatment arms. Median age at randomization was 61 years, and 
39% and 33% in the placebo/FOLFIRI and aflibercept/FOLFIRI arms, respectively were 65 
years of age or older.  The majority of patients were men (58% and 60% in the placebo/FOLFIRI 
and aflibercept/FOLFIRI arms, respectively).  Disease characteristics were similar and well 
balanced between treatment arms.  All patients had a diagnosis of adenocarcinoma.  The most 
frequent primary site was colon (49% in the placebo/FOLFIRI arm and 47% in the 
aflibercept/FOLFIRI arm).  All patients received prior oxaliplatin treatment.  Regarding 
bevacizumab prior treatment, 29% and 28% in the placebo/FOLFIRI and aflibercept/FOLFIRI 
arms, respectively received bevacizumab.  
 
At the time of the data cutoff (February 7, 2011) for the final analysis, the median follow-up time 
was 22.28 months.  The primary analysis was based on a total of 863 deaths:  460 events (75%) 
reported in the placebo arm and 403 events (66%) reported in the aflibercept arm.  One hundred 
forty nine patients (24%) in the placebo arm and 201 patients (33%) in the aflibercept arm were 
alive at the cutoff date.  Five hundred ninety eight patients (97%) in the placebo arm and 593 
patients (97%) in the aflibercept arm had discontinued study treatment.  The main reason for 
treatment discontinuation was disease progression [437 patients (71%) in the placebo arm and 
305 patients (50%) in the aflibercept arm].  The analysis of the physician-provided reason for 
treatment discontinuation showed that 12% of patients in the placebo arm and 27% of patients in 
the aflibercept arm discontinued treatment because of an adverse event.  However, the analysis 
of the safety database showed that AEs that led to treatment discontinuation (excluding fatal 
AEs) were more frequent in the aflibercept arm [80 patients (13%) in the placebo arm and 252 
patients (41%) in the aflibercept arm].  This discrepancy in the results of the patients randomized 
to the aflibercept arm was a reflection of the difficulty of attribution in the context of a 
chemotherapy administered until disease progression.  For example, while it was clear that sepsis 
was an adverse event, the majority of the gastrointestinal events (obstruction, ileus, etc) could 
not be easily classified as toxicity or as progression of disease.   
 
The protocol was overall well conducted.  Protocol violations were minimal and did not have an 
impact on the integrity of the data.  
 
Survival estimates using the Kaplan Meier method were compared using a log-rank test stratified 
by factors specified at the time of randomization (ECOG PS, 0 vs. 1 vs. 2; prior bevacizumab, 
yes vs. no).  The addition of aflibercept to the FOLFIRI regimen resulted in a survival benefit, 
with a statistically significant log rank test with a p-value of 0.0032 (which met the pre specified 
efficacy boundary of 0.0466) and an estimated hazard ratio of 0.817 (95.34% CI: 0.713 to 
0.937).  The use of aflibercept resulted in a reduction in the risk of death of 18.3% when 
compared to placebo/FOLFIRI.  Median overall survival (95.34% CI) in the placebo arm was 
12.06 months (11.072 to 13.109), compared to 13.50 months (12.517 to 14.949) in the 
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aflibercept arm.  
 
To test the interaction of the treatment with the stratification factors, pre-specified subgroup 
analyses using a Cox proportional hazard model were conducted.  There were no significant 
interactions between treatment arms and stratification factors at a 2-sided 10% level, and a 
difference in overall survival in favor of aflibercept over placebo was observed in each 
stratification subgroup, with the exception of the subgroup of patients with ECOG PS of 2 at 
baseline (12 patients in the placebo arm and 13 patients in the aflibercept arm according to the 
IVRS form).  Because of the small sample size of this stratum, no conclusions can be made.  
Also, although not statistically significant, patients previously exposed to bevacizumab appeared 
to benefit less from aflibercept treatment (median OS in the placebo arm 11.7 months vs. 12.5 
months in the aflibercept arm; HR 0.86 95% CI 0.67; 1.1). 
 
The final analysis of PFS was performed at the time of the second interim analysis of OS (cut off 
date 6 May 2010), and was conducted in the ITT population.  The analysis was based on a total 
of 847 events, with 454 events in the placebo arm and 393 events in the aflibercept arm.  There 
was a high rate of discrepancy between the investigator assessments and the IRC assessments 
(46% on the placebo arm and 39% on the aflibercept arm).  Median PFS (IRC assessment, FDA 
analysis) in the placebo arm was 4.7 months (95% CI 4.074; 5.552), and 6.9 months (95% CI 
5.881; 7.852) in the aflibercept arm, with an estimated stratified hazard ratio of 0.756 (95% CI 
0.660; 0.876), and a stratified log-rank test p-value p=0.00007.  PFS analyses of pre-specified 
subgroups (stratification factors, demographic, and baseline characteristics), and sensitivity 
analyses did not show evidence of significant interactions between treatment and any of these 
subgroups (with the exception of liver metastases only, a better prognosis group of patients), 
supporting a consistent effect of treatment across subgroups. 
 
Response rate (assessed in 530 patients in the placebo arm and 531 patients in the aflibercept 
arm) was higher in the aflibercept arm:  59 (11%) patients in the placebo arm and 105 patients 
(20%) in the aflibercept arm were assessed as responders (complete or partial response).   
 
Conclusion 
There are no drugs approved for the treatment of mCRC specifically in combination with 
FOLFIRI and no drugs have been approved for patients with prior bevacizumab treatment in the 
first-line setting.  VELOUR was a well conducted study that showed that the addition of 
aflibercept to the FOLFIRI regimen resulted in a survival benefit, with a statistically significant 
log rank test with a p-value of 0.0032 (which met the pre specified efficacy boundary of 0.0466) 
and an estimated hazard ratio of 0.817 (95.34% CI: 0.713 to 0.937).  The use of aflibercept 
resulted in a risk of death reduction of 18.3% when compared to placebo/FOLFIRI.  Median 
overall survival (95.34% CI) in the placebo arm was 12.06 months (11.072 to 13.109), compared 
to 13.50 months (12.517 to 14.949) in the aflibercept arm.  This benefit was supported by 
subgroup and sensitivity analyses, as well as the increased median PFS and response rates 
observed in the aflibercept arm.  Furthermore, patients with prior exposure to bevacizumab 
appeared to benefit from treatment with aflibercept, although this benefit was of a smaller 
magnitude than in patients who have not been exposed bevacizumab (median OS for patients 
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case of Grade 4 hypertension (hypertensive encephalopathy) in the aflibercept arm.  Although 
the incidence of hypertension was the same regardless of a prior history of hypertension, patients 
with prior hypertension had an increased incidence of Grade 3 hypertension.  This can partly be 
explained by the use of the toxicity grading system (NCI CTCAE v3.0), whereas the addition of 
one more antihypertensive drug for blood pressure management qualified an increased blood 
pressure as Grade 3.  More than half of patients with hypertension were diagnosed within the 
first 2 cycles. 
 
Proteinuria was observed in 41% of patients in the placebo arm and 62% of patients in the 
aflibercept arm.  However, more than a third of these patients had concomitant hematuria and in 
most cases, these Grade 1-2 events were diagnosed by urine dipstick.  A more reliable 
assessment of clinically significant nephropathy was derived from the assessment of Grade 3-4 
proteinuria, observed in 1% of patients in the placebo arm and 8% of patients in the aflibercept 
arm.  There were two events of nephrotic syndrome in the aflibercept arm.  Microangiopathic 
anemia was observed in one patient (two additional patients reported in the NCI trials). 
 
Arterial thrombotic events were observed in 1.65% and 2.6% of patients in the placebo and 
aflibercept arms, respectively. Most of these events were of cardiac origin (myocardial 
ischemia/infarct, unstable angina, etc).  Two patients in the aflibercept arm experienced cardiac 
dysfunction.  Venous thromboembolic events were also observed more frequently in the 
aflibercept arm:  7% patients in the placebo arm and 9% patients in the aflibercept arm 
experienced a VTE, mostly pulmonary embolism (3% vs. 5% in the placebo and aflibercept 
arms, respectively). 
 
Hemorrhage was increased in the aflibercept arm; 38% of patients experienced a Grade 1-4 
hemorrhage, compared to 19% of patients in the placebo arm.  Most events were Grades 1-2, and 
epistaxis was the most common site of bleeding (7% vs. 28% in the placebo and aflibercept 
arms, respectively).  There were instances of fatal hemorrhages in the aflibercept arm.  
 
In the placebo arm, fistula was reported in 3 patients (0.5%); in the aflibercept arm, fistula was 
reported in 9 patients.  Five patients in the placebo arm and three patients in the aflibercept arm 
experienced wound healing issues.  Although more frequent, events in the placebo arm appeared 
to be mild (all were Grade 1), while the severity of the events in the aflibercept arm was more 
pronounced (Grades 2-3) and led to cycle delay or discontinuation of study treatment.  
 
Three patients per arm experienced gastrointestinal perforation (one fatal event in the aflibercept 
arm).  
 
The addition of aflibercept to FOLFIRI caused an increased incidence of leukopenia, 
neutropenia, and thrombocytopenia.  The incidence of Grade 3-4 leukopenia was 12% in the 
placebo arm and 16% in the aflibercept arm.  Grade 3-4 neutropenia was 30% in the placebo arm 
and 36% in the aflibercept arm.  The incidence of Grade 3-4 thrombocytopenia was 2% in the 
placebo arm and 3% in the aflibercept arm.  No other laboratory abnormalities were increased 
with the use of aflibercept. 
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Subgroup analyses (age, gender, prior exposure to bevacizumab, ECOG PS status, and BMI 
category) did not show any significant differences in toxicity in these groups. 
 
In summary, the addition of aflibercept to the FOLFIRI regimen in the VELOUR study increased 
the FOLFIRI-related toxicity, with the addition of VEGF/R inhibition-related toxicity.  Patients 
in the aflibercept arm received a median of one more cycle of therapy than patients in the 
placebo arm, although dose intensity of all drugs was slightly reduced.  More patients in the 
aflibercept arm experienced adverse events, toxicity-related deaths, dose modifications, and 
treatment-related withdrawals. However, the safety profile of aflibercept was within the known 
safety profile of bevacizumab, with the possible exception of hypertension and proteinuria, 
which appeared to be more frequent with aflibercept.  However, any differences may be 
explained by differences in monitoring across trials and no comparative safety claims can thus be 
made.  
 
The integrated safety database contained data from 2,073 aflibercept-treated patients.  In the 
Phase 1 and 2 studies investigating aflibercept 4 mg/kg every other week as single therapy 
(n=258 patients), the most frequently reported (HLT) AE was asthenic conditions (asthenia and 
fatigue) in 46% of patients (12% Grades 3-4), followed by hypertension in 32% of patients (15% 
Grades 3-4).  Nausea and vomiting were also frequent (29% and 28% respectively).  AEs related 
to class-effects such as dysphonia, epistaxis, and proteinuria were observed in 26%, 10%, and 
12% of patients respectively. 
 
EFC10547/VANILLA was a Phase 3 study in patients with metastatic or locally advanced, 
unresectable pancreatic cancer.  Aflibercept was administered at the dose and schedule of 4 
mg/kg IV every other week in combination with gemcitabine.  The study was prematurely 
discontinued for futility at the time of the interim analysis.  The incidence rate of Grade 3-4 AEs 
(79% in the aflibercept arm and 67% in the placebo arm), SAEs (55% vs. 45%), and 
discontinuation of therapy due to AEs (28% vs. 12%) was higher in the aflibercept arm.  The 
AEs (PT/HLT/SOC) that occurred most frequently in the aflibercept arm were asthenic 
conditions, nausea, hypertension, gastrointestinal and abdominal pains, vomiting, weight 
decrease, decreased appetite, infection, constipation, pyrexia, and dysphonia.  At the PT level, 
the most important differences (≥ 10% between arms, difference in parentheses), were in the 
incidence rates of hypertension (30%, Grades 3-4 12%), weight decrease (14%, Grades 3-4 1%), 
epistaxis (12%, Grades 3-4 1%), headache (12%, no differences in the incidence of Grades 3-4), 
stomatitis (10%, Grades 3-4 1%), and proteinuria (9%, Grades 3-4 3%).  The AEs that occurred 
most frequently in the aflibercept arm were similar to those of the VELOUR study: asthenic 
conditions, nausea, hypertension, gastrointestinal and abdominal pains, vomiting, weight 
decrease, decreased appetite, infection, alopecia, constipation, pyrexia, and dysphonia. 
 
EFC10261/VITAL was a Phase 3 study in NSCLC.  Aflibercept was administered at the dose 
and schedule of 6 mg/kg IV every 3 weeks in combination with docetaxel.  Upon final analysis, 
the study failed to show an improvement in overall survival in the aflibercept arm (HR=1.01, CI: 
0.868 to 1.174).  The incidence of Grade 3-4 AEs, SAEs, and discontinuations due to AEs was 

Reference ID: 3154628





Clinical Review 
Sandra J. Casak 
BLA 125418 
Zaltrap®/aflibercept (AVE0005) 
 

18 

standard of care is treatment with successive drugs until progression or death.  Metastatic 
colorectal carcinoma is a progressive disease with a fatal outcome.  Median survival after 
diagnosis of the disease is approximately 22 months.  The standard of care is to administer 
chemotherapy until the disease progresses, recurs, or the toxicity of therapy is deemed 
intolerable or detrimental to quality of life. In the U.S., treatment of metastatic disease is a 
continuum of care, and once the first line of chemotherapy is no longer useful in preventing the 
progression of the disease, treatment generally continues with a different chemotherapy regimen 
that has not been used before in that particular patient.   
 
Currently approved therapeutic options are reasonably well tolerated but provide limited 
efficacy. No monoclonal antibody targeting the VEGF pathway has been approved specifically 
in combination with FOLFIRI, a chemotherapy regimen commonly used in clinical practice in 
the U.S. after progression following an oxaliplatin-containing regimen.   
 
The efficacy and safety of aflibercept was studied in a Phase 3 trial, VELOUR.  VELOUR was a 
prospective, multicenter, multinational, randomized (1:1), double-blind, parallel-arm study of 
aflibercept versus placebo in patients with mCRC being treated with FOLFIRI.  VELOUR was a 
well conducted study that randomized 1,226 patients (30% of these patients had received prior 
bevacizumab therapy) that showed that the addition of aflibercept to the FOLFIRI regimen 
resulted in a survival benefit, with a statistically significant log rank test with a p-value of 0.0032 
(which met the pre specified efficacy boundary of 0.0466) and an estimated hazard ratio of 0.817 
(95.34% CI: 0.713 to 0.937).  The use of aflibercept resulted in a risk of death reduction of 
18.3% when compared to placebo/FOLFIRI.  Median overall survival (95.34% CI) in the 
placebo arm was 12.06 months (11.072 to 13.109), compared to 13.50 months (12.517 to 14.949) 
in the aflibercept arm.  This benefit is supported by subgroup and sensitivity analyses, as well as 
the increased median PFS and response rates observed in the aflibercept arm.  Furthermore, 
patients with prior exposure to bevacizumab appear to benefit from treatment with aflibercept, 
although this benefit is of smaller magnitude than in patients who have not been exposed to 
bevacizumab (median OS for patients with prior exposure to bevacizumab in the placebo arm 
11.7 months vs. 12.5 months in the aflibercept arm; HR 0.86 95% CI 0.67; 1.1).  
 
The analysis of the database (3795 patients from three Phase 3 studies, monotherapy, and Phase 
2 studies) shows that aflibercept toxicity is within the range (both in the type of events and the 
incidence rates) of bevacizumab, the only other VEGFR2 biologic inhibitor approved.  There 
were no new or unexpected safety signals when compared with bevacizumab.    
 
In summary, the approval is recommended based on a prolongation of overall survival with an 
acceptable toxicity profile (toxicity in this setting refers to the additional toxicity of aflibercept 
when added to the FOLFIRI regimen), for which the oncology community has experience in its 
management.  The study effects were supported by secondary endpoints including PFS and 
ORR. 
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1.3 Recommendations for Postmarket Risk Evaluation and Mitigation 
Strategies 

Sanofi will be required to provide progress reports as described in 21 CFR 600.80. 

1.4 Recommendations for Postmarket Requirements and Commitments 

A post marketing commitment (PMC) is proposed to obtain the data of study NCT0062241, a 
Phase 1 study of aflibercept in children with refractory solid tumors. This study was conducted 
under the NCI aflibercept IND 100137 by the Children’s Oncology Group (protocol COG-
ADVL0714) and it is complete. The purpose of this PMC is to analyze this data to include it in 
the pediatric section of the Zaltrap label.    

2 Introduction and Regulatory Background 
The Applicant seeks approval for the following indication: “Aflibercept is indicated in 
combination with irinotecan-fluoropyrimidine-based chemotherapy for patients with metastatic 
colorectal cancer previously treated with an oxaliplatin-containing regimen”. 
The application was submitted on February 2, 2012 and the PDUFA goal date is August 2, 2012. 
This review will describe the efficacy and safety data supporting approval and the 
recommendation of the clinical reviewer. 

2.1 Product Information 

Aflibercept (AVE0005), vascular endothelial growth factor (VEGF) trap, is a recombinant fusion 
protein, consisting of the extracellular domains of human VEGF receptors 1 and 2 (VEGFR-1 
and VEGFR-2) fused to the Fc portion of a human IgG1. 
Aflibercept is a dimeric glycoprotein with a molecular weight of 115 kDa. Aflibercept is 
manufactured recombinantly in Chinese hamster ovary cells. Figure 1 (copied from the 
application) shows the aflibercept structure.  
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Figure 1 - Aflibercept structure 

 
The interaction of VEGF with receptors 1 and 2 can lead to endothelial cell proliferation and new 
blood vessel formation. VEGFR inhibition may prevent new tumor vessel growth, modulates 
regression of existing tumor vessels, and alters tumor cell function.  
 
 

2.2 Tables of Currently Available Treatments for Proposed Indications 

First-line therapy of advanced or metastatic colorectal carcinoma (CRC) usually consists of the 
administration of oxaliplatin or irinotecan in combination with leucovorin and fluorouracil.  In 
the first or second-line settings, monoclonal antibodies can be added to chemotherapy.  
Bevacizumab (anti-VEGFR2 monoclonal antibody) is approved in combination with oxaliplatin 
and irinotecan containing regimens, and cetuximab is approved in combination with irinotecan in 
patients who are refractory to irinotecan-containing therapy (in patients who have KRAS wild-
type tumors). Table 1 summarizes the most frequently used and recommended regimens for the 
treatment of metastatic colorectal carcinoma. 
 

Reference ID: 3154628











Clinical Review 
Sandra J. Casak 
BLA 125418 
Zaltrap®/aflibercept (AVE0005) 
 

25 

 
Table 4 - Incidence and RR of high grade hypertension with bevacizumab among 
patients with various tumor types (copied from Rampura, 2010) 

 
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. Extensive guidelines for hypertension management were provided in the 
aflibercept clinical trials (Table 10) submitted in this application.  
 
Reversible posterior leukoencephalopathy syndrome (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, 
brainstem, or cerebellum; the edema may be asymmetrical. MRI with diffusion weighted 
imaging is the preferred diagnostic test. Vasogenic edema is best seen on T2 weighted images 
using fluid-attenuated inversion recovery (FLAIR) sequencing.  
 
Any disorder that causes hypertension can lead to RPLS.  Prior history of hypertension may 
provide a degree of protection.  At any given increased blood pressure, preexisting chronic 
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FOLFOX4 285 NA 0 Giantonio, 2007 
FOLFOX4 + bevacizumab 10 mg/kg 287 NA 0.7 
Placebo 40 15 0 
Placebo + bevacizumab 3 mg/kg 37 15 2 

Yang, 2003 

Placebo + bevacizumab 10 mg/kg 39 25 3 
IFN-α  349 NA 0 

Metastatic RCC 

Rini, 2008 
IFN-α + bevacizumab 10 mg/kg 366 NA 15 
Carboplatin/Paclitaxel 444 NA 0 NSCLC Sandler, 2006 
Carboplatin/Paclitaxel + 
bevacizumab 15 mg/kg 434 NA 3.1 

 
 
The treatment of bevacizumab-induced proteinuria is not well established. Many patients receive 
angiotensin-convertase enzyme (ACE) inhibitors, commonly used for the treatment of 
hypertension and for renoprotective effects.  
 
The risk of bleeding and hemorrhage is increased in patients treated with VEGF and VEGFR 
targeting agents. The most common types of bleeding described are mild spontaneous 
mucocutaneous bleeding and serious tumor-related bleeding. In all trials of bevacizumab, 
mucocutaneous hemorrhage has been observed in 20–40% of patients, with mild epistaxis being 
the most common presentation. 
 
Lung carcinomas 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 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 1.2% to 4.6%. In a 
Phase 2 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 s 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.  
 
E4599 was the trial leading to the approval of bevacizumab in NSCLC. E4599 (Sandler, 2006) 
was a randomized controlled trial that excluded patients with squamous histology. 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. 
 
The incidence of gastrointestinal perforation in the setting of CRC is 1.96 per 1000 procedures 
for colonoscopy and 0.88 for sigmoidoscopy. Perforation from either procedure occurs more 
frequently in older patients and in patients with co-morbidities (Wasif Said, 2007). Hypoxia, 
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inflammation, impaired wound healing, diarrhea, and other effects that result from VEGF 
blockage increase the risk of bowel perforation and fistula. Aside from ovarian carcinoma, these 
complications are not as commonly observed in other tumor types.  
 
In patients with metastatic colorectal cancer treated with bevacizumab, the rate of bowel 
perforation or gastro intestinal fistula was around 2.4% across clinical studies, compared with 
<1% in the comparator arms. In a recent meta-analysis (Hapani, 2009) of the risk of 
gastrointestinal perforation in patients treated with bevacizumab that included 12,294 patients 
with a variety of solid tumors from 17 randomized controlled trials, the incidence was 0.9% 
(95% CI 0.7–1.2) among patients receiving bevacizumab, with a mortality of 21.7% (11.5–37.0). 
Patients treated with bevacizumab had a significantly increased risk of gastrointestinal 
perforation compared with patients treated with control medication, with a relative risk of 2.14 
(95% CI 1.19–3.85; p=0.011). Risk varied with bevacizumab dose and tumor type. Relative risks 
for patients receiving bevacizumab at 5 and 2.5 mg/kg per week were 2.67 (95% CI 1.14–6.26) 
and 1.61 (0.76–3.38), respectively. Higher risks were observed in patients with colorectal 
carcinoma (relative risk 3.10, 95% CI 1.26–7.63).  
 
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. Although most clinical trials with antiangiogenesis therapies required at least 
28 days from any major surgery before starting treatment, the incidence of wound healing 
complications in the bevacizumab trials described in the Avastin label in subjects with colorectal 
cancer during the course of treatment was 15%, compared to 4% in 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 surgeries 28–60 days before initiating bevacizumab, Scappaticci et al. 
(Scappaticci, 2005) described a lower incidence of wound complications (1.3%).  A Phase 3 
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 significantly 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.  
 
Cardiomyopathy and congestive heart failure have been reported following the administration of 
bevacizumab, mainly in the metastatic breast cancer setting and associated with anthracycline 
and taxane exposure. However, few trials have included prospective cardiac monitoring, and 
therefore, the extent of asymptomatic ventricular dysfunction cannot be fully assessed (Chen H, 
2009).  
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On December 16, 2011, sanofi withdrew BLA  for aflibercept. 
 
On February 2, 2012, sanofi submitted the revised dossier (with changes only to the CMC 
module), filed under BLA 125418. 

2.6 Other Relevant Background Information 

2.6.1 VEGF Pathway  
 
Angiogenesis is a multistep process, regulated by a complex balance of positive and negative 
regulatory factors. The two most potent regulatory molecules stimulating the formation of new 
blood vessels are VEGF and bFGF (beta fibroblast growth factor).  The mammalian VEGF 
family consists of five glycoproteins: VEGFA, VEGFB, VEGFC, VEGFD (or FIGF) and 
placental growth factor (PlGF). The VEGF ligands bind to and activate three receptor tyrosine 
kinases: VEGFR-1 (Flt-1), VEGFR-2 (KDR/Flk-1), and VEGFR-3 (Flt-4). In response to ligand 
binding, the VEGFR tyrosine kinase activates a network of downstream signaling pathways, 
including phospholipase C, PI3K, GAP, the Ras GRPase-activating protein and MAPK (Rodhart 
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Treatment 
The first-line treatment of metastatic colorectal cancer, depending on the patient’s clinical 
condition, can be palliative or in select cases curative.  Palliative therapy aims to prolong 
survival while preserving or improving the quality of life, whereas select isolated organ 
metastases (typically limited hepatic metastases) can be resected with curative intent. The 
reported 5-year survival rate after the complete resection of hepatic metastases is 20% to 30% 
(Schmiegel, 2009).  Thus, treatment is chosen depending on the clinical subgroup to which the 
patient belongs. 
 
After decades of treating metastatic colorectal cancer with 5-fluorouracil (5-FU) alone or in 
combination with leucovorin, newer agents introduced in research in the 90s have resulted in 
significant improvements in disease-free and overall survival rates. These improvements stem 
from combinations of cytotoxic agents (irinotecan and oxaliplatin) and therapies targeting the 
VEGFR pathway, like bevacizumab, and the EGFR pathway (cetuximab and panitumumab). 
Current available therapy and guidelines for metastatic treatment are summarized in Table 1 and 
Table 2.  
 
The FDA approved irinotecan in 1996 as first-line therapy for the treatment of patients with 
metastatic colorectal cancer in combination with 5-FU/LV based on data from 2 prospective 
Phase 3 studies that demonstrated a significantly prolonged OS when used in combination with 
5-FU/LV as a first-line treatment for metastatic colorectal cancer compared with 5-FU/LV alone. 
Irinotecan is also approved for the second line treatment of patients with metastatic colorectal 
cancer after progression on 5-FU/LV therapy.  
 
Oxaliplatin was granted accelerated approval in 2002, and regular approval in 2004 for use in 
combination therapy with 5-FU/LV for the treatment of patients with metastatic carcinoma of the 
colon or rectum whose disease has recurred or progressed during or within six months of 
completion of first line therapy with the combination of bolus 5-FU/LV/irinotecan, based on a 
NCI-NCCTG trial with multiple arms. The control arm was irinotecan plus bolus 5-FU/LV. The 
oxaliplatin plus infusional FU/LV regimen was compared to an approved control regimen of 
irinotecan plus bolus 5-FU/LV in 531 concurrently randomized patients previously untreated for 
locally advanced or metastatic colorectal cancer. The oxaliplatin plus infusional FU/LV regimen 
showed superior survival to the irinotecan plus bolus FU/LV regimen with median survivals of 
19.4 and 14.6 months (p=0.0001), respectively. Time to tumor progression and tumor response 
rate were also superior on the oxaliplatin plus infusional FU/LV regimen.  
 
Bevacizumab was approved first by the FDA for the first line treatment of metastatic colorectal 
cancer in 2004 based on the results of multinational, double-blind, randomized active-controlled 
study where patients were randomized (1:1:1) to IV bolus irinotecan/5-FU/LV (IFL regimen) 
plus placebo (Arm 1), IFL plus bevacizumab (Arm 2), or 5-FU/LV plus bevacizumab (Arm 3). 
IFL regimen consisted of irinotecan 125 mg/m2, leucovorin 20 mg/m2 , and 5-FU 500 mg/m2 
administered once weekly for 4 weeks every 6 weeks. Bevacizumab or placebo dose was 5 
mg/kg every 2 weeks.  If the data monitoring committee found the safety of the addition of 
bevacizumab to IFL, the enrollment of patients in Arm 3 was to be discontinued.  After the first 
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interim analysis, enrollment in Arm 3, as pre-specified, was discontinued.  Median age for the 
813 patients randomized to Arms 1 and 2 was 60 years old, 40% were women, 79% were White, 
57% had an ECOG performance status of 0; 21% had a rectal primary tumor; and in 56% of 
patients the dominant site of disease was extra-abdominal. The addition of bevacizumab to IFL 
resulted in a significant improvement in overall survival (15.6 vs. 20.3 months in the 
IFL/placebo arm vs. IFL/bevacizumab, HR 0.66), PFS (6.2 vs. 10.6 months in the IFL/placebo 
arm vs. IFL/bevacizumab, HR 0.54), and response rate (35% vs. 45%  in the IFL/placebo arm vs. 
IFL/bevacizumab respectively). The median duration of response was prolonged by 3 months in 
the bevacizumab arm. These results were observed across subgroups defined by age and gender.  
 
Bevacizumab was approved for the second line treatment of metastatic colorectal cancer based 
on the results of the E3200 trial.  E3200 was a cooperative group randomized, open-label, active 
controlled trial in patients who previously received treatment with irinotecan ± 5-FU for 
metastatic disease or adjuvant therapy. Patients were randomized 1:1:1 to FOLFOX4 with 
bevacizumab, FOLFOX4, or bevacizumab alone.  The FOLFOX4 regimen consisted of 
oxaliplatin 85 mg/m2 administered with LV 200 mg/m2 , and 5-FU 400 mg/m2 IV bolus followed 
by 600 mg/m2 continuously on Day 1.  On Day 2, patients received LV 200 mg/m2 with 5-FU 
400 mg/m2 IV bolus followed by 600 mg/m2 continuously.  This combination was repeated every 
2 weeks.  The bevacizumab dose was 10 mg/kg administered every 2 weeks.  
 
Median age of the 829 patients randomized to the 3 arms was 61 years old, 40% were women, 
87% were White; 49% had an ECOG performance status of 0; and 99% received prior irinotecan. 
After a planned interim analysis, the bevacizumab monotherapy arm was closed based on 
evidence of decreased survival compared to FOLFOX4 alone. The addition of bevacizumab to 
FOLFOX4 resulted in significant longer survival as compared to FOLFOX4 alone (median OS 
13 vs. 10.8 months, HR 0.75 95%CI 0.63;0.89, p=0.001).   
 
Wagner A. et al (Wagner A., 2009), through the Cochrane library, published a meta-analysis 
assessing the efficacy and toxicity of bevacizumab in addition to chemotherapy in patients with 
metastatic CRC.  Primary endpoints of these randomized trials were PFS and OS.  Response 
rates, toxicity and secondary resectability were secondary endpoints.  Comparisons were first-
line and second-line chemotherapy with or without bevacizumab.  At the time of the analysis, 
there were 5 first-line trials including 3,101 patients eligible for the meta-analysis.  The overall 
HRs for PFS (0.61, 95% CI 0.45 - 0.83) and OS (0.81, 95% 0.73 - 0.90) for the comparison of 
first-line chemotherapy with or without bevacizumab confirmed benefit favoring treatment with 
bevacizumab.  However, the effect on PFS showed significant heterogeneity.  For second-line 
chemotherapy, with or without bevacizumab, a benefit in both PFS (HR 0.61, 95% CI 0.51 - 
0.73) and OS (HR 0.75, 95% CI 0.63-0.89) was demonstrated in a single, randomized trial.  
While differences in treatment-related deaths and 60-day mortality were not significant, higher 
incidence rates of Grade III/IV hypertension, arterial thromboembolic events, and 
gastrointestinal perforations were observed in the patients treated with bevacizumab. This meta-
analysis included the trials described above.  An extensive review of the toxicity of bevacizumab 
can be found in Section 2.4 of this review. 
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In 2004, cetuximab was granted accelerated approval (later converted to regular approval) based 
on the results of a multicenter clinical trial (Cunningham D., 2004) conducted in 329 patients 
with EGFR-expressing recurrent metastatic CRC.  Patients were randomized (2:1) to receive 
either cetuximab plus irinotecan (218 patients) or cetuximab monotherapy (111 patients).  Of the 
329 patients, the median age was 59 years; 63% were men, 98% were White, and 88% had 
baseline Karnofsky Performance Status ≥80.  Approximately two-thirds had previously failed 
oxaliplatin treatment.  The efficacy of the intervention was assessed based on durable objective 
responses in all randomized patients and in two pre-specified subpopulations: irinotecan 
refractory patients, and in patients whose disease progressed on or following irinotecan and 
oxaliplatin.  In patients receiving cetuximab plus irinotecan, the objective response rate was 23% 
(95% CI 18%–29%), median duration of response was 5.7 months, and median time to 
progression was 4.1 months.  In patients receiving cetuximab monotherapy, the objective 
response rate was 11% (95% CI 6%–18%), median duration of response was 4.2 months, and 
median time to progression was 1.5 months.  Similar response rates were observed in the pre-
defined subsets in both the combination arm and monotherapy arm of the study. 
 
The second study described in the cetuximab label was a multicenter, open-label, randomized, 
clinical trial conducted in 572 patients with EGFR-expressing, previously treated, recurrent, 
metastatic CRC.  Patients were randomized (1:1) to receive either cetuximab plus best supportive 
care (BSC) or BSC alone.  Median age of patients was 63 years; 64% were men, 89% were 
White; and 77% had baseline ECOG Performance Status of 0–1. All patients were to have 
received and progressed on prior therapy including an irinotecan-containing regimen and an 
oxaliplatin-containing regimen.  The main outcome measure of the study was overall survival. 
Patients on the cetuximab arm had a median OS of 6.14 months (95% CI 5.36;6.7 months), 
compared with a median OS of 4.57 months (95% CI 4.21;4.86 months) in the BSC arm (HR 
0.77, 95% CI 0.64;0.92).  However, retrospective analyses across seven randomized clinical 
trials suggested that anti-EGFR monoclonal antibodies are not effective for the treatment of 
patients with metastatic CRC whose tumors contain KRAS mutations.  In these trials, patients 
received standard of care (ie, BSC or chemotherapy) and were randomized to receive either an 
anti-EGFR antibody (cetuximab or panitumumab) or no additional therapy. In all studies, 
investigational tests were used to detect KRAS mutations in codons 12 or 13.  The percentage of 
study populations for which KRAS status was assessed ranged from 23% to 92%. (Erbitux label).  
Current guidelines recommend limiting the use of anti-EGFR agents only in subjects with EGFR 
positive/KRAS WT tumors (Table 2).  
 
On 2006, FDA granted accelerated approval to panitumumab for the treatment of patients with 
EGFR-expressing, metastatic colorectal carcinoma with disease progression on or following 
fluoropyrimidine-, oxaliplatin-, and irinotecan-containing chemotherapy regimens. Panitumumab 
approval was based on the results of a single, open-label, randomized, multinational study that 
enrolled 463 patients. Patients were randomized to either BSC alone or BSC plus panitumumab. 
The primary study endpoint was progression-free survival (PFS), determined by an independent 
review committee that was blinded as to treatment assignment. Median age was 62 years, with 
40% aged 65 or older; 63% were men; 99% were White; 86% had a baseline ECOG performance 
status score of 0 or 1; and 67% had colon cancer. The PFS duration was longer among patients 
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randomized to receive panitumumab in addition to BSC (n = 231) compared with BSC alone (n 
= 232). The median and mean PFS times were 56 and 96.4 days, respectively, for patients 
receiving panitumumab and 51 and 59.7 days, respectively, for patients receiving BSC alone. 
Nineteen partial responses (8%, 95% CI 5.3%;12.5%) were observed in panitumumab-treated 
patients. The median duration of response was 17 weeks (95% CI, 16;25 weeks). There was no 
difference in overall survival between the two study arms.  
Up to the date of this review, no randomized controlled study has shown significant survival 
advantage with the use of panitumumab.  
 

2.6.3 Aflibercept development 

Aflibercept was initially evaluated using subcutaneous administration in a phase 1, single-agent, 
dose-finding trial in patients with advanced cancer (TED6113/ TED6114).  However, the 
biologically active dose required too large a volume to be administered via the subcutaneous 
route.  The clinical development was then re-centered on IV administration, and a single-agent 
Phase 1 (TED6115/TED6116) study explored the every other week IV regimen.  This study 
identified the recommended phase 2 dose of 4 mg/kg.  
 
A series of dose finding Phase 1 studies of aflibercept combined with various standard 
chemotherapy regimens was conducted.  Study TCD6118 evaluated aflibercept every other week 
combined with irinotecan and the LV/5FU2 regimen in patients with advanced solid tumors.  
Other phase 1 combination studies evaluated aflibercept every other week combined with 
FOLFOX4 (TCD6117), gemcitabine, and gemcitabine and erlotinib (TCD6121) or every three 
weeks combined with docetaxel, cisplatin, and 5-fluorouracil (TCD6119), or docetaxel, 
docetaxel and cisplatin, or pemetrexed (TCD6120).   
Phase 2 studies explored single-agent activity in patients with advanced ovarian cancer and 
symptomatic malignant ascites (EFC6125, ARD6122, ARD6772) and non-small cell lung cancer 
(ARD6123).  
 
Three phase 1 pharmacodynamic studies were conducted:  2 to evaluate blood pressure variation 
in healthy subjects (PDY6655, PDY6656) and 1 to evaluate potential for Q-T interval 
prolongation in patients with cancer in combination with docetaxel (TES10897).  
 
Under IND 100137, the NCI also sponsored a program of single-agent and combination therapy 
phase 2 trials in a wide variety of malignancies, including pediatric cancers. 
Rather than evaluating combination therapy in randomized phase 2 trials, the applicant launched 
a phase 3 program. The following Phase 3 studies have been completed: 
 
• EFC10262/VELOUR (the pivotal trial for this submission): A multinational, randomized, 
double-blind study, comparing the efficacy of aflibercept every other week versus placebo in 
combination with FOLFIRI in previously treated mCRC patients; 
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• EFC10547/VANILLA: A multinational, randomized, double-blind study, comparing the 
efficacy of aflibercept every other week versus placebo combined with gemcitabine in patients 
with metastatic pancreatic cancer. On September 11, 2009, the Applicant informed the Agency 
that the planned interim analysis for Study EFC10547 (performed by an independent statistician 
after the 205th death event) by the IDMC resulted in a recommendation to stop the study for 
futility based on the pre-specified stopping rules.  
 
• EFC10261/VITAL: A multinational, randomized, double-blind study comparing aflibercept 
every three weeks versus placebo combined with docetaxel after failure of one platinum based 
therapy in patients with locally advanced or metastatic NSCLC. On March 10, 2011, the 
Applicant communicated through a press release the results from EFC10261 (VITAL), and later 
submitted the information to the IND.  The data showed that adding aflibercept to docetaxel did 
not meet the pre-specified criteria for the primary endpoint of an improvement in overall survival 
compared with a regimen of docetaxel plus placebo (HR=1.01, CI: 0.868 to 1.174). PFS HR was 
0.82 (CI: 0.716 to 0.937) and the ORR was 23.3% in the aflibercept/docetaxel arm compared to 
8.9% in the placebo arm. 
 
• EFC6546 (VENICE): A multicenter, randomized, double-blind study comparing efficacy and 
safety of aflibercept versus placebo every 3 weeks in patients treated with docetaxel/prednisone 
for metastatic androgen-independent prostate cancer, was undergoing at the time of this BLA 
submission. On April 5, 2012, Sanofi communicated through a press release that the study failed 
to meet the pre-specified criterion of improvement in overall survival. 

 

3 Ethics and Good Clinical Practices 
 

3.1 Submission Quality and Integrity 

The submission was of adequate quality for the clinical review.  However, as described above 
CMC deficiencies were identified at the time that the BLA was initially submitted.   
 
The applicant did a thorough job requesting information from investigators, and the CRFs and 
narratives are complete and provide the information needed to supplement the databases. The 
organization of the data was efficient. 
 
This reviewer could not identify any issue that questions the integrity of the submission.  
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3.2 Compliance with Good Clinical Practices 

All studies reports contained in the BLA included a statement that the trials were conducted in 
accordance with the Declaration of Helsinki and Good Clinical Practice.  
 
On the basis of financial conflicts of interest, number of patients treated at the site, protocol 
violations, and efficacy results, FDA selected three clinical sites [#203001 (Dr. Radek) and 
#203004 (Dr Prausova) in the Czech Republic and # 6430003 (Dr. Moisevenko) in Russia] for 
inspection, with no non-compliance findings.  
 
As a result of Sanofi’s site inspection (dated April 24, 2012), a Form 483 was issued on 17 May 
to Sanofi during the closeout meeting for the Sponsor-monitor pre-approval inspection.  FDA 
found that although Sanofi identified Site 036007 (Dr. Van Hazel, Australia) to be non-
compliant, and Sanofi repeatedly attempted to secure compliance, the site’s enrollment was 
increased as approved by the Sponsor despite the increase in non-compliance.  By the data cut 
off date in February 2011, (23) subjects were randomized and received treatment and 20 out of 
the 23 subjects completed their treatments. 
 
In correspondence to IND 9948 dated March 15, 2011, Sanofi had previously notified the 
Agency of ongoing GCP compliance concerns at site #36007 (Dr. Van Hazel, Australia), but 
assessed these issues as being of a nature that would not impact the integrity of the scientific 
conclusions of the study and/or patients safety.  Among the issues/deviations occurring at the site 
included but not limited to the following:  instances of failure to perform protocol required 
tests/procedures; including subjects into the trial despite meeting the exclusion criteria; 
inconsistencies in calculating the dosages of chemotherapy drugs; allowing sub-investigators to 
perform protocol related procedures even though they were not listed on the form “Delegation of 
Duties” and the 1572s prior to trial participation; and failure to maintain adequate training 
records.  
 
In response to FDA form 483, on June 1, 2012, Sanofi submitted an amendment to the BLA 
acknowledging this issue, and reiterating the March 2011 statement that in their assessment, 
none of the protocol deviations at this site were of a nature that would impact the integrity of the 
scientific conclusions.  Included in the June 1 2012 submission are the results of the analyses that 
Sanofi performed to evaluate whether exclusion of the 23 patients enrolled at this site changes 
the study efficacy conclusions.  These sensitivity analyses for the primary endpoint of overall 
survival excluding the patients and the secondary endpoint PFS with exclusion of these patients 
were consistent with the primary analysis of the pivotal study VELOUR (see Table 108 and 
Table 109 in Appendices section). Dr. J. Zhang’s (FDA statistician) analysis of the VELOUR 
study excluding these patients is summarized in Table 8. 
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heart, great vessels, and arteries), and skeletal fetal malformations (including fused vertebrae, 
sternebrae, and ribs; supernumary arches and ribs, and incomplete ossification).  Systemic 
exposure (AUC) with a 3 mg/kg dose in rabbits resulted in approximately 30% of the AUC in 
patients at the recommended dose.   
 
Aflibercept impaired reproductive function and fertility in monkeys.  In a 6-month repeat-dose 
toxicology study in sexually mature monkeys, aflibercept inhibited ovarian function and 
follicular development, as evidenced by the following:  decreased ovary weight, decreased 
amount of luteal tissue, decreased number of maturing follicles, atrophy of uterine endometrium 
and myometrium, vaginal atrophy, abrogation of progesterone peaks and menstrual bleeding.  
Alterations in sperm morphology and decreased sperm motility were observed in male monkeys.  
These effects were observed at the lowest dose tested, 3 mg/kg, and above.  Reversibility was 
observed within 18 weeks after cessation of treatment.  Systemic exposure (AUC) with a 3 
mg/kg dose in monkeys resulted in approximately 60% of the AUC in patients at the 
recommended dose. 

 
Weekly/every two weeks IV administration of aflibercept to growing young adult (sexually 
mature) cynomolgus monkeys for up to 6 months resulted in changes in the bone (effects on 
growth plate and the axial and appendicular skeleton), nasal cavity, kidney, ovary, and adrenal 
gland.  Aflibercept-related findings were observed in the lowest dose (3 mg/kg, correlating to 
60% of the AUC at the human recommended dose) tested.  The skeletal and nasal cavity effects 
were not reversible after a post-dosing recovery period. 

 
Aflibercept administration resulted in a delay in wound healing in rabbits.  In full-thickness 
excisional and incisional skin wound models, aflibercept administration reduced fibrous 
response, neovascularization, epidermal hyperplasia/re-epithelialization, and tensile strength.    
 

4.4 Clinical Pharmacology 

This section is based on Dr. Ruby Leong’s and Dr. Kevin Kudrys review (clinical pharmacology 
and biometrics).  Sanofi submitted a total of 19 clinical studies to support the Clinical 
Pharmacology Section of the BLA. 
 
In FDA analyses, age, race, and gender did not have a clinically meaningful effect on the 
exposure to aflibercept.  Patients weighing ≥ 100 kg had a 29% increase in drug exposure 
compared to patients weighing < 100 kg.  In exploratory analyses performed on data from the 
VELOUR trial, overall survival (OS) and progression-free survival (PFS) appeared related to 
free and bound aflibercept exposure.  An increase of 1000 µg·h/mL free aflibercept AUC was 
associated with a 21% and 19% decrease in the hazard ratio for OS and PFS, respectively.   
 
An analysis of the impact of BMI on toxicity (Table 103) showed that, with the exception of 
hypertension and pulmonary embolism (two conditions for which the incidence is increased in 

Reference ID: 3154628



Clinical Review 
Sandra J. Casak 
BLA 125418 
Zaltrap®/aflibercept (AVE0005) 
 

45 

the obese population), there was no increased toxicity in the population with BMI greater than 
30.  Incidence of hypertension and hemorrhage during the first two cycles was found to be 
significantly related to exposure of free aflibercept.  The odds of experiencing hypertension 
increased by 27% for an increase in AUC 0-336 of 1000 µg·h/mL.  
 
Population PK analyses (n=1507) showed similar exposure in patients with renal and hepatic 
impairment compared to patients with normal organ function.  
 
The overall incidence of anti-product antibody (APA) development across fifteen clinical 
oncology studies was 4.8% in IV aflibercept-treated patients (82/1706) and 3.5% in placebo-
treated patients (41/1156).  Among patients who tested positive for APA and had sufficient 
samples for further testing, neutralizing anti-aflibercept antibodies were detected in 35.4% 
aflibercept-treated patients (17/48) and 5.0% placebo-treated patients (2/40).  The presence of 
neutralizing antibodies appeared to affect pharmacokinetics of aflibercept.  Free aflibercept 
trough concentrations were approximately 30-fold lower (at or near lower limit of quantitation) 
than those of the overall population.  The impact of positive APA on efficacy and safety could 
not be assessed due to limited data.    
 
No clinically meaningful drug interactions were observed between aflibercept and combination 
chemotherapies (irinotecan/SN-38, 5-FU, oxaliplatin, cisplatin, docetaxel, gemcitabine, erlotinib, 
pemetrexed). 
 

Aflibercept does not appear to prolong the QTc interval at a dosing schedule of 6 mg/kg 
administered Q3W. No large changes in mean QTcF intervals > 20 ms were detected.  
 

4.4.1 Mechanism of Action 

Aflibercept is an antiangiogenic agent.  It is a recombinant fusion protein consisting of human 
VEGF receptor extracellular domains fused to the Fc portion of human IgG1.  Aflibercept contains 
sequences encoding the Ig domain 2 from VEGFR1 fused to the Ig domain 3 from VEGFR2, 
which in turn is fused to the hinge region of the human IgG1 Fc domain. 
 
Aflibercept interferes with the biological actions of VEGF by “trapping” VEGF in the blood 
stream and extravascular space and preventing it from interacting with its receptors on 
endothelial cells.  It is described as having a high binding affinity to VEGF and can bind other 
related pro-angiogenic VEGFR ligands such as VEGF-B and the placental growth factors, PlGF1 
and PlGF2.  
 

4.4.2 Pharmacodynamics 

The pharmacodynamic activity of aflibercept has been evaluated by in vitro and in vivo 
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assays.  In vitro studies demonstrated that aflibercept binds with picomolar affinity to mouse, rat, 
rabbit and human VEGF-A, and to the related angiogenic molecules, human VEGF-B, human 
placental growth factor-1 (PlGF-1) and mouse and human PlGF-2, but not to human VEGF-C 
and VEGF-D, which are primarily involved in lymphangiogenesis.  In cell-based assays, 
aflibercept inhibited VEGF-dependent receptor phosphorylation and subsequent calcium 
mobilization, but was not able to mediate antibody-dependent cell-mediated cytotoxicity 
(ADCC) or complement-dependent cytotoxicity (CDC) activity. Thus, aflibercept appears to 
function solely through binding and sequestration of VEGF-A and potentially other VEGFR-1 
ligands, such as VEGF-B and PlGF. 
 
Following administration of aflibercept, two distinct circulating forms of the drug can be 
detected, which include the native, free aflibercept form as well as the VEGF:aflibercept 
complex (also known as the bound aflibercept form), which is generated when free aflibercept 
binds its target ligand, VEGF. Plasma concentrations of aflibercept complex increase with the 
aflibercept dose until most bioavailable VEGF is bound and a near maximum aflibercept 
complex concentration is achieved. Further increases in the aflibercept dose result in dose-related 
increases in free aflibercept concentrations in plasma but, only small further increases in the 
aflibercept complex concentration.  
 
Endogenous free VEGF plasma levels were measured at baseline in patients from the Phase 3 
studies. An exploratory analysis showed that endogenous VEGF could be a prognostic factor. 
However, further exploration of the relationship between tumor burden and VEGF plasma levels 
is needed to assess this hypothesis. 
 

4.4.3 Pharmacokinetics 

Free aflibercept exhibits linear pharmacokinetics in the dose range of 2 to 9 mg/kg. Following 4 
mg/kg every two weeks administration, the mean elimination half-life of free aflibercept was 
approximately 6 days with steady state concentrations reached by the second dose. Drug 
accumulation was approximately 1.3-fold with 4 mg/kg every two week administration. Based 
on a population pharmacokinetic analysis with data from 1378 patients who received 2-9 mg/kg 
of aflibercept every two or three weeks as monotherapy or in combination with chemotherapy 
agents, the estimated elimination half-life of VEGF-bound aflibercept was approximately 15 
days. Time to steady state of VEGF-bound aflibercept was estimated to be 70 days, 
corresponding to the sixth dose.  
 

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

One study was used to support efficacy (EFC10262 / VELOUR).  Refer to Section 7 below 
regarding studies used to support safety.   

5.2 Review Strategy 

The efficacy analysis will be centered on the evaluation of one trial, EFC10262 or “VELOUR”, 
A Multinational, Randomized, Double-blind Study, Comparing the Efficacy of Aflibercept Once 
Every 2 Weeks versus Placebo in Patients with Metastatic Colorectal Cancer (MCRC) Treated 
with Irinotecan / 5-FU Combination (FOLFIRI) after failure of an oxaliplatin based regimen.  
 
The safety analysis will be based on data from VELOUR, and an integrated database with 2073 
patients treated with aflibercept in several phase 1, 2, and 3 trials  

5.3 Discussion of Individual Studies/Clinical Trials 

5.3.1. EFC10262 / VELOUR: A Multinational, Randomized, Double-blind Study, Comparing 
the Efficacy of Aflibercept Once Every 2 Weeks versus Placebo in Patients with Metastatic 
Colorectal Cancer (MCRC) Treated with Irinotecan / 5-FU Combination (FOLFIRI) after failure 
of an oxaliplatin based regimen. 
 
The following protocol synopsis is based on the latest version of the protocol. Amendment #5 
was received on May 6, 2011. Table 16, at the end of the protocol review, summarizes the major 
changes in the protocol since it was first submitted.  
 
Study Design 
Velour was an industry-sponsored, prospective, multicenter, multinational, randomized (1:1), 
double-blind, controlled study of aflibercept versus placebo in patients with mCRC being treated 
with FOLFIRI after failure of an oxaliplatin based regimen. 
 
Patients were treated until disease progression, unacceptable toxicity, or patient refusal. 
Following documentation of progressive disease, patients were followed for survival status.   
An independent Data Monitoring Committee (IDMC) periodically assessed the progress of the 
trial, the safety data, and the efficacy data from the interim analysis, and advised the Executive 
Steering Committee regarding the patients’ safety as well as on potential courses of action 
regarding the conduct of the trial.  
 
Treatment assignment was done centrally via an IVRS using permuted-block randomization 
stratified by prior therapy with bevacizumab (yes vs. no) and ECOG performance status (0 vs. 1 
vs. 2).  
 
The following figure (copied from the submission) shows the study design. 
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Figure 3 - Study design 

 
 
Objectives 
The primary objective was to demonstrate improvement in overall survival (OS) with aflibercept 
by comparison to placebo in patients with colorectal cancer treated with FOLFIRI as second-line 
treatment for metastatic disease. 
 
Secondary objectives were: 
- To compare progression free survival (PFS) in the two treatment arms. 
- To evaluate overall response rate (RR), as per RECIST criteria, in the two treatment arms. 
- To evaluate the safety profile in the two treatment arms. 
- To assess immunogenicity of IV aflibercept. 
- To assess pharmacokinetics of IV aflibercept and perform population pharmacokinetic 
evaluation. 
 
Inclusion and Exclusion Criteria (copied from the protocol with slight modifications for 
brevity) 
Inclusion criteria 
- Histologically or cytologically proven adenocarcinoma of the colon or rectum. 
- Metastatic disease not amenable to potentially curative treatment.  
- Measurable or non-measurable disease (as per RECIST criteria). 
- One and only one prior chemotherapeutic regimen for metastatic disease. This prior 
chemotherapy should have been an oxaliplatin containing regimen. Patients must have 
progressed during or following the last administration of the oxaliplatin based chemotherapy. 
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Patient who relapsed within 6 month of completion of oxaliplatin based adjuvant chemotherapy 
were eligible. 
 
Exclusion criteria 
Exclusion criteria related to methodology: 

- Prior therapy with irinotecan. 

- Less than 28 days from prior (to the time of randomization) radiotherapy, surgery, and/or 
chemotherapy.  Less than 42 days from prior major surgery. 

- Adverse events (with exception of alopecia, peripheral sensory neuropathy and those listed in 
specific exclusion criteria) from any prior anti cancer therapy of Grade >1 (NCI CTCAE v.3.0) 
at the time of randomization. 

- Adverse events (with exception of alopecia, peripheral sensory neuropathy and those listed in 
specific exclusion criteria) from any prior anti cancer therapy of grade >1 (NCI CTCAE v.3.0) at 
the time of randomization. 

- Age < 18 years. 

- ECOG PS > 2. 

- History of brain metastases, uncontrolled spinal cord compression, carcinomatous meningitis, 
or new evidence of brain or leptomeningeal disease. 

- Other prior malignancy. Adequately treated basal cell or squamous cell skin cancer, carcinoma 
in situ of the cervix or any other cancer from which the patient has been disease free for > 5 
years were allowed. 

- Participation in another clinical trial with an investigational drug and any concurrent treatment 
with any investigational drug within 30 days prior to randomization. 

- Any of the following within 6 months prior to randomization: myocardial infarction, 
severe/unstable angina pectoris, coronary/peripheral artery bypass graft, NYHA class III or IV 
congestive heart failure, stroke or transient ischemic attack. 

- Any of the following within 3 months prior to randomization: Grade 3-4 gastrointestinal 
bleeding/hemorrhage, treatment resistant peptic ulcer disease, erosive esophagitis or gastritis, 
infectious or inflammatory bowel disease, diverticulitis, pulmonary embolism or other 
uncontrolled thromboembolic event. 

- Occurrence of deep vein thrombosis within 4 weeks prior to randomization. 

- Known AIDS-related illnesses or known HIV disease requiring antiretroviral treatment 

- Any severe acute or chronic medical condition, which could impair the ability of the patient to 
participate in the study or to interfere with interpretation of study results. 

- Pregnant or breast feeding women. Patients with reproductive potential (female and male) who 
do not agree to use an accepted effective method of contraception (hormonal or barrier methods, 
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abstinence) during the study treatment period and for at least 6 months following completion of 
study treatment.  

- Absence of signed and dated IRB/Independent Ethical Committee (IEC)-approved patient 
informed consent form prior to enrolment in the study. 

Exclusion criteria related to aflibercept: 

- UPCR >1 on morning spot urinalysis or proteinuria > 500 mg/24-h. 

- Serum creatinine > 1.5 x ULN. If creatinine 1.0-1.5 x ULN, a creatinine clearance < 60 ml/min 
will exclude the patient. 

- History of uncontrolled hypertension, defined as blood pressure > 150/100 mmHg or systolic 
blood pressure >180 mmHg when diastolic blood pressure < 90 mmHg, on at least 2 repeated 
determinations on separate days within 3 months prior to study enrollment. 

- Patients on anticoagulant therapy with unstable dose of warfarin and/or having an out-of- 
therapeutic range INR (>3) within the 4 weeks prior to study entry. 

- Evidence of clinically significant bleeding diathesis or underlying coagulopathy or non-healing 
wound. 

Exclusion criteria related to chemotherapy (FOLFIRI): 

- Known dihydropyrimidine dehydrogenase deficiency. 

- Inadequate bone marrow function: ANC < 1.5 x 109/L, platelet count < 100 x 109/L, 
hemoglobin < 9.0 g/dL. Inadequate liver function tests: total bilirubin >1.5 x ULN, 
transaminases >3 x ULN (unless liver metastasis are present, 5 x ULN in that case), alkaline 
phosphatase >3 x ULN (unless liver metastasis are present, 5 x ULN in that case). 

- Predisposing colonic or small bowel disorders in which the symptoms were uncontrolled as 
indicated by baseline of > 3 loose stools daily. 

- Prior history of chronic enteropathy, inflammatory enteropathy, chronic diarrhea, unresolved 
bowel obstruction/sub-obstruction, more than hemicolectomy, extensive small intestine resection 
with chronic diarrhea. 

- History of anaphylaxis or known intolerance to atropine sulphate or loperamide or appropriate 
antiemetics to be administered in conjunction with FOLFIRI. 

- Treatment with concomitant anticonvulsivant agents that are CYP3A4 inducers (phenytoin, 

phenobarbital, carbamazepine), unless discontinued >7 days. 

- Known Gilbert’s syndrome. 

 
Protocol Specified Study Discontinuation Criteria 
All patients who discontinued study treatment under the following circumstances were continued 
to be assessed and followed in the study (unless the patient refused): 
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systematically collected for the purpose of an independent third party review, blinded to 
randomization.  Imaging tests were repeated to confirm a partial or complete response (at least 4 
weeks after initial documentation of response).  Response was evaluated by the investigators 
according to the RECIST criteria.   
Once progression was documented, patients should have been followed once every 2 months for 
survival until death. 
 
Safety Monitoring 
The NCICTCAE v 3.0 dictionary was used to grade clinical and laboratory AEs. Standard 
definitions of AEs and SAEs were used. A chart describing all monitoring procedures can be 
found in Table 107 of this review.  
 
Immunogenicity and Pharmacokinetic Assessments 
Immunogenicity assessments were to be performed prospectively in all randomized and treated 
patients, before the first administration of aflibercept/placebo, during the treatment period with 
aflibercept/placebo, and finally following the last administration of aflibercept/placebo.  At each 
time point, the assessment should have included detection of anti-aflibercept antibodies and 
measurements of circulating free and bound aflibercept to indirectly assess the neutralizing 
capacity of anti-aflibercept antibodies, when present.  Sampling was scheduled to occur during 
Cycles 1, 2, 3, 5, 7, 9, and every other cycle after that.  Follow-up sampling was scheduled at the 
end of treatment, 30-days after the end of treatment, and 90 days after end of treatment.  
 
Event driven assessments were to be performed in case of occurrence of: 
• Grade ≥ 2 infusion related allergic or allergic type reaction 
• Patients reporting proteinuria >3.5g /24-h or proteinuria of renal origin associated with 
hematuria. 
 
Statistical Considerations 
Three populations were defined for the statistical analyses: 
• The Intent-to-Treat (ITT) population included all patients who provided informed consent and 
for whom there was confirmation of successful allocation of a randomization number through the 
IVRS. This population was the primary population for efficacy analyses (with the exception of 
response rate). All analyses using this population were based on the treatment assigned by IVRS. 
• The evaluable patient (EP) population for tumor response included all randomized patients with 
measurable disease at study entry, as per IRC evaluation, and with at least one valid post-
baseline tumor evaluation. Patients who died due to progression disease (PD) or who had 
documented radiological PD before having first protocol scheduled post-baseline imaging 
evaluation were not excluded.  All analyses using the EP population were based on the treatment 
assigned by IVRS. Only those patients who consented for third party review were part of the EP 
analysis. 
• The safety population comprised the subset of the ITT population that received at least one 
dose of study treatment (aflibercept, placebo or FOLFIRI). Analyses using data from this 
population were based on the treatment actually received (any patient who received at least one 
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when 36.5% of the planned OS have occurred, following the DMC 
request. 
- Specification that the final PFS analysis will be based on the IRC 
assessment. 
- Specification that the evaluable patient population is based on 
randomization and not treatment actually received. 
- Prolongation of anticonception requirement to 6 months after the last 
dose of study treatment. 

Amendment 4 February 11, 2010 Following the DMC meeting after 880 patients completed at least 1 cycle, 
addition of recommendation to administer G-CSF upon occurrence of ≥ 
Grade 3 neutropenia and prophylactic administration of GCF for 
subsequent cycles.  

Amendment 5 April 27, 2011 Extension of study participation beyond the cut-off date for the primary 
analysis of overall survival. 

 

6 Review of Efficacy 
Efficacy Summary 
The efficacy of aflibercept in the treatment of metastatic colorectal carcinoma (mCRC) that has 
progressed after one line of treatment with an oxaliplatin-based therapy (for advanced/metastatic 
disease or in the adjuvant setting if progressed during treatment or within 6 months after 
treatment) was demonstrated in one well conducted clinical trial, EFC10262, “VELOUR.” 
VELOUR was a prospective, multicenter, multinational, randomized (1:1), double-blind, 
parallel-arm study of aflibercept versus placebo in patients with mCRC being treated with 
FOLFIRI.  A total of 1,200 patients were planned for inclusion in order to reach the pre-
determined number of deaths. 
 
The primary objective of the study was to demonstrate improvement in overall survival (OS). 
The secondary objectives were to compare PFS, response rate (both as per RECIST 1.1 criteria 
as assessed by an IRC) between the two treatment arms, to evaluate the safety profile in the two 
treatment arms, to assess immunogenicity of IV aflibercept, and to assess pharmacokinetics of 
IV aflibercept and perform population PK evaluation. 
 
Treatment consisted of either aflibercept or placebo at 4 mg/kg on Day 1 every 2 weeks in 
combination with FOLFIRI (irinotecan 180 mg/m2

 IV over 90 minutes and dl leucovorin 
400 mg/ m2

 IV infusion over 2 hours, at the same time, in bags using a Y-line, followed by 5-FU 
400 mg/ m2

 IV bolus given over 2-4 minutes, followed by 5-FU 2400 mg/ m2
 continuous IV 

infusion over 46 hours). 
 
Patients were stratified at randomization according to prior therapy with bevacizumab (yes 
versus no), and ECOG PS (0 versus 1 versus 2). 
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Patients received treatment until disease progression, unacceptable toxicity, or patient’s refusal.  
Following documentation of progressive disease, patients were followed for survival status every 
2 months until death or withdrawal of patient consent or until cutoff date for final analysis.  
 
CT scans or MRI and chest X-ray (or chest CT or MRI scan in case of thoracic target lesions) 
and other exams, as clinically indicated, were performed to assess disease status at baseline, 
every 6 weeks during study treatment, and at the end of study treatment.  If patients discontinued 
study treatment without documented disease progression, then tumor assessments were 
performed every 6 weeks until disease progression was documented.  The same imaging method 
was to be used at each assessment.  
 
For the primary endpoint of OS, the expected median survival time in the placebo/FOLFIRI arm 
was 11 months.  The study aimed for a 20% risk reduction in aflibercept/FOLFIRI arm compared 
to placebo/FOLFIRI (hazard ratio of 0.80, corresponding to a median overall survival 
improvement from 11 months in the control arm to 13.75 months in the test arm).  Assuming that 
survival times would be exponentially distributed in both treatment arms, a total of 863 deaths 
were required to detect with 90% power a 20% risk reduction in the aflibercept arm relative to 
the placebo arm, using a two sided log-rank test at a significance level of 0.0499.  This 
calculation took into account the stopping boundaries for overwhelming efficacy at two interim 
analyses of OS (36.5% and 65% information times) using the O’Brien-Fleming alpha spending 
function and a stopping boundary for futility based on the gamma (-5) β-spending function at the 
first interim analysis.  The cutoff date for OS was the date when the required 863 deaths had 
been observed (February 7, 2011).  For the primary analysis of OS, the two treatments were 
compared using the log-rank test procedure stratified by stratification factors.  
 
The first patient was enrolled on November 19, 2007 and the last patient was enrolled on March 
16, 2010.  A total of 1,226 patients were randomized, 614 patients randomized to the placebo 
arm and 612 patients to the aflibercept arm.  Five patients in each treatment arm were not treated. 
At the time of data cut-off, 598 patients (97%) in the placebo arm and 593 patients (97%) in the 
aflibercept arm had discontinued study treatment.  
 
Patients’ demographics were balanced between the two treatment arms.  Median age at 
randomization was 61 years old, and 39% and 33% in the placebo/FOLFIRI and 
aflibercept/FOLFIRI arms, respectively were 65 years of age or older.  The majority of patients 
were men (58% and 60% in the placebo/FOLFIRI and aflibercept/FOLFIRI arms, respectively).  
The vast majority of patients were White (85% and 90% in the placebo/FOLFIRI and 
aflibercept/FOLFIRI arms, respectively).  Initial disease characteristics were similar and 
balanced between treatment arms.  All patients had a diagnosis of adenocarcinoma.  The most 
frequent primary site was colon (49% in the placebo/FOLFIRI arm and 47% in the 
aflibercept/FOLFIRI arm).  All patients received prior oxaliplatin treatment.  Regarding prior 
bevacizumab treatment, according to the CRFs, 29% and 28% in the placebo/FOLFIRI and 
aflibercept/FOLFIRI arms, respectively received bevacizumab.  As per IRVS, 30% of patients in 
each arm were randomized in the prior bevacizumab stratum.  
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At the time of the data cut-off, 97% of patients in each arm had discontinued treatment.  The 
main reason for treatment discontinuation was disease progression [437 patients (71%) in the 
placebo arm and 305 patients (50%) in the aflibercept arm].  The analysis of the physician stated 
reason for treatment discontinuation showed that 12% patients in the placebo arm and 27% of 
patients in the aflibercept arm discontinued treatment because of an adverse event.  However, the 
analysis of the safety database showed that AEs that lead to treatment discontinuation (excluding 
fatal AEs) were more frequent in the aflibercept arm [80 patients (13%) in the placebo arm and 
252 patients (41%) in the aflibercept arm].  This discrepancy in the results of the patients 
randomized to the aflibercept arm was a reflection of the difficulty of attribution in the context of 
a chemotherapy administered until disease progression.  For example, while it was clear that 
sepsis was an adverse event, the majority of the gastrointestinal events (obstruction, ileus, etc) 
could not be easily classified as toxicity or as progression of disease.   
 
 
 
The protocol was overall well conducted, and protocol violations were minimal and did not 
impact the integrity of the data.  
 
The analysis of OS was performed on the ITT population, 614 patients in the placebo/FOLFIRI 
arm and 612 patients in the aflibercept/FOLFIRI arm.  FDA statistical review (see Dr. Zhang 
statistical review) agrees with most of the results as presented by Sanofi, and there were no 
statistical significant differences between Sanofi’s and FDA review.  
 
At the time of the data cutoff for the final analysis, the median follow-up time was 22.28 months. 
The analysis was based on a total of 863 deaths:  460 events (75%) reported in the placebo arm 
and 403 events (66%) reported in the aflibercept arm.  One hundred forty nine patients (24%) in 
the placebo arm and 201 patients (33%) in the aflibercept arm were alive at the cutoff date. 
Information on survival was available for all but 13 patients:  5 patients in the placebo arm and 8 
patients in the aflibercept arm were censored >2 months before the cutoff date; all 5 patients in 
the placebo arm were lost to follow up, while in the aflibercept arm, there were 2 patients lost to 
follow up and 6 patients who withdrew consent. 
 
Survival estimates using the Kaplan Meier method were compared using a log-rank test stratified 
by factors specified at the time of randomization (ECOG PS, 1 vs. 0 and 2 vs. 0; prior 
bevacizumab, yes vs. no). The addition of aflibercept to the FOLFIRI regimen resulted in a 
survival benefit, with a statistically significant log rank test with a p-value of 0.0032 (which met 
the pre specified efficacy boundary of 0.0466) and an estimated hazard ratio of 0.817 (95.34% 
CI: 0.713 to 0.937).  The use of aflibercept resulted in a risk of death reduction of 18.3% when 
compared to placebo/FOLFIRI.  Median overall survival (95.34% CI) in the placebo arm was 
12.06 months (11.072 to 13.109), compared to 13.50 months (12.517 to 14.949) in the 
aflibercept arm.  
 
To test the interaction of the treatment with the stratification factors, pre-specified subgroup 
analyses using a Cox proportional hazard model were conducted.  There were no significant 
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interactions between treatment arms and stratification factors at the 2-sided 10% level, and a 
difference in overall survival in favor of aflibercept over placebo was observed in each 
stratification subgroup, with the exception of the subgroup of patients with ECOG PS of 2 at 
baseline (12 patients in the placebo arm and 13 patients in the aflibercept arm according to the 
IVRS form).  Because of the small sample size of this stratum, no conclusions can be made.  
Also, although not statistically significant, an exploratory analysis showed that patients 
previously exposed to bevacizumab appeared to benefit less from aflibercept treatment: the HR 
for patients who were previously exposed to bevacizumab (n=253) was 0.86 (95% CI 0.67; 1.1) 
versus 0.78 (95% CI 0.67; 0.92) in patients who did not receive prior bevacizumab (n= 853).    
 
The final analysis of PFS was performed at the time of the second interim analysis of OS (cut off 
date 6 May 2010), and was conducted in the ITT population.  The analysis was based on a total 
of 847 events, with 454 events in the placebo arm and 393 events in the aflibercept arm. There 
was a high rate of discrepancy between the investigator assessments and the IRC assessments 
(46% on the placebo arm and 39% on the aflibercept arm).  Median PFS (IRC assessment, FDA 
analysis) in the placebo arm was 4.7 months (95% CI 4.074; 5.552) and 6.9 months (95% CI 
5.881; 7.852) in the aflibercept arm, with an estimated stratified hazard ratio of 0.756 (95% CI 
0.660; 0.876), and a stratified log-rank test p-value of 0.00007.  PFS analyses by pre-specified 
subgroups (stratification factors, demographic, and baseline characteristics), and sensitivity 
analyses did not show evidence of significant interactions between treatment and any of these 
subgroups (with the exception of liver metastases only, a better prognosis group of patients), 
supporting a consistent effect of treatment across subgroups. 
 
Response rate (assessed in 530 patients in the placebo arm and 531 patients in the aflibercept 
arm) was higher in the aflibercept arm: 59 (11%) patients in the placebo arm and 105 patients 
(20%) in the aflibercept arm were assessed as responders (complete or partial response).   
 
In conclusion, the EFC10262/VELOUR study demonstrated a clinically and statistically 
significant improvement of OS in patients treated with aflibercept and FOLFIRI over patients 
treated with placebo and FOLFIRI (stratified hazard ratio: 0.817, 95.34% CI: 0.713 to 0.937; p = 
0.0032, equivalent to an 18.3% reduction in the risk of death). These results are supported by 
both PFS and response rate improvements in patients treated with aflibercept/FOLFIRI, as well 
as subgroup and sensitivity analyses.  
 

6.1 Indication 

Sanofi Aventis proposed the following indication for this submission: Aflibercept is indicated in 
combination with irinotecan-fluoropyrimidine-based chemotherapy for patients with metastatic 
colorectal cancer previously treated with an oxaliplatin-containing regimen.  
 
The recommended aflibercept dose is 4 mg/kg every two weeks. 
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patients discontinued study drugs because they underwent surgery, two subjects because of 
administration of off-protocol radiotherapy, five subjects for progressive disease that did not 
qualify as such by RECIST criteria, one subject because of violation of inclusion criteria (patient 
on anticoagulation therapy with unstable dose of warfarin and/or INR > 3), and one subject 
because of hypertension exacerbation.  In the aflibercept/FOLFIRI arm, 10 (2%) patients 
discontinued study drugs because they underwent surgery, one subject because of administration 
of off-protocol radiotherapy, one subject for progressive disease that did not qualify as such by 
RECIST criteria, two subjects because of delay in treatment of more than 28 days, and one 
subject because of violation of inclusion criteria (elevated alkaline phosphatase). 
 
At the time of data cut-off, 149 (24%) patients in the placebo/FOLFIRI arm and 207 (34%) 
patients in the aflibercept/FOLFIRI arm were alive; 460 (75%) and 403 (66%) patients died in 
the placebo/FOLFIRI and aflibercept/FOLFIRI arms, respectively. Twenty five patients (11 and 
14 in the placebo/FOLFIRI and aflibercept/FOLFIRI arms, respectively) remain on treatment 
and 7 patients were lost to follow-up (2 in the aflibercept/FOLFIRI arm). 
 

6.1.3 Protocol Violations 

Blind breaking 
The applicant reported that the study blind was broken in three patients (#ID 380001005, 
410004020, and 840026002) in the placebo/FOLFIRI arm; in all three cases, an adverse event 
precipitated the call to the IVRS center to determine if the patient had received aflibercept.  All 
three patients discontinued treatment after the event. 
 
In the aflibercept/FOLFIRI arm, the blind was broken because an adverse event in one patient 
(ID#410005010), and at the investigator’s request after disease progression (cycle 14) in another 
patient (ID#056002004). 
 
For the purpose of regulatory reporting, the applicant broke the blind in 19 patients (6 patients in 
the placebo/FOLFIRI arm and 13 patients in the aflibercept/FOLFIRI arm).  The AEs in the 
aflibercept/FOLFIRI arm that triggered the breaking of the blind were ADRS, coagulopathy, 
hemorrhagic cystitis, death, diabetes mellitus, hepatic hemorrhage, intracardiac thrombus, 
migraine, peripheral sensory neuropathy, pneumonitis, pulmonary hypertension, and skin ulcer.  
In the placebo/FOLFIRI arm, the AEs that triggered breaking the blind were arterial thrombosis 
of the limb, ascites, lobar pneumonia, neutropenic infection, pericarditis, and small intestinal 
obstruction.     
 
Randomization errors and deviations of eligibility criteria 
Randomization errors regarding the stratification factors ECOG performance status and previous 
bevacizumab treatment were reviewed in Section 6.1.2 (Demographics, Table 22 and Table 23). 
Listings with the patient IDs can be found in Table 111, Table 112 & Table 113.  
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Reviewer’s comment: due to the low number of major eligibility criteria violations, it is unlikely 
that these violations will have impact the final results of the trial. Also, the number and quality of 
these violations were generally balanced between arms.    
 
Placebo/aflibercept allocation and administration errors 
Four patients (ID# 410002002, 528001003, 840001001, and 380002001) who were randomized 
to the placebo arm received at least one dose of aflibercept and were analyzed in the aflibercept 
arm for the purposes of safety analyses. 
 
Three patients (ID#076002001, 208003001, and 710001002) who were randomized to the 
aflibercept arm received at least one dose of placebo (see Table 29).  
 
In summary, of the 614 randomized to the placebo arm, 605 received the correct treatment, while 
4 patients received at least one dose of aflibercept.  The safety population of the placebo arm has 
605 patients.  In the aflibercept arm, 607 of the 612 randomized patients received at least one 
dose of aflibercept.  The safety population of the aflibercept arm has these 611 patients (the 607 
patients described above plus the 4 patients from the placebo arm that received aflibercept in at 
least one occasion).  
 

6.1.4 Analysis of Primary Endpoint(s) 

The primary endpoint of the VELOUR study was overall survival, measured as the time from 
study enrollment to the date of death.  The analysis of OS was performed on the ITT population, 
614 patients in the placebo/FOLFIRI arm and 612 patients in the aflibercept/FOLFIRI arm.  
Cutoff date was February 7, 2011.  FDA review (see Dr. Zhang’s statistical review) confirmed 
most of the results presented by Sanofi, and there were no significant differences between 
Sanofi’s and FDA review.  
 
At the time of the data cutoff for the final analysis, the median follow-up time was 22.28 months. 
The analysis was based on a total of 863 deaths:  460 events (75%) reported in the placebo arm 
and 403 events (66%) reported in the aflibercept arm.  One hundred forty nine patients (24%) in 
the placebo arm and 201 patients (33%) in the aflibercept arm were alive at the cutoff date.  
Information on survival was available for all but 13 patients:  5 patients in the placebo arm and 8 
patients in the aflibercept arm were censored >2 months before the cutoff date; all 5 patients in 
the placebo arm were lost to follow up, while in the aflibercept arm there were 2 patients lost to 
follow up and 6 patients who withdrew consent. 
 
Survival estimates using the Kaplan Meier method were compared using a log-rank test stratified 
by factors specified at the time of randomization (ECOG PS, 1 vs. 0 and 2 vs. 0; prior 
bevacizumab, yes vs. no).  The addition of aflibercept to the FOLFIRI regimen resulted in a 
survival benefit, with a statistically significant log rank test with a p-value of 0.0032 (which met 
the pre specified efficacy boundary of 0.0466) and an estimated hazard ratio of 0.817 (95.34% 
CI: 0.713 to 0.937).  The use of aflibercept resulted in a risk of death reduction of 18.3% when 
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difference in overall survival in favor of aflibercept over placebo was observed in each 
stratification subgroup, with the exception of the subgroup of patients with ECOG PS of 2 at 
baseline (12 patients in the placebo arm and 13 patients in the aflibercept arm according to the 
IVRS form).  Because of the small sample size of this stratum, no conclusions can be drawn.  
Figure 5 (copied from Dr. Zhang’s review) shows the hazard ratios for the OS analysis (by IVRS 
stratification). 
 
Figure 5- VELOUR: OS analysis by stratification factors 

 
 
 
Also, although not statistically significant (and there were fewer patients in the bevacizumab 
group), patients previously exposed to bevacizumab appeared to benefit less from aflibercept 
treatment (Figure 6, copied from Dr. J. Zhang review). 
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Figure 6 - VELOUR: OS Kaplan Meier plot by prior bevacizumab use 

 
 
 
No evidence of treatment interaction was shown between treatment groups and demographic 
subgroups (age, gender, race, geographical location), as shown in Figure 7 (copied from Dr. 
Zhang’s review).  
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Figure 7 – VELOUR: OS subgroup analysis by demographic factors  

 
 
Sanofi conducted additional subgroup analyses to look for interactions with other baseline 
characteristics such as prior hypertension, number of metastatic organs involved as per IRC, liver 
metastasis only, and location of primary tumor.  No significant interaction was observed at the 
10% level except for patients with liver metastases as the only site of metastatic disease:  a 
greater effect of treatment was observed in patients with liver metastases only (HR: 0.649, 
95.34% CI: 0.492 to 0.855) compared to those with no liver metastasis or liver metastasis with 
other organs involved (HR: 0.868, 95.34% CI 0.742 to 1.015) (quantitative interaction, 
p=0.0899).  Isolated liver disease is considered a group of better prognosis regardless of the 
systemic therapy treatment, and this effect is consistently observed in most clinical trials.  A 
treatment effect in favor of aflibercept over placebo (HR < 1) was observed for all subgroups 
except the rectosigmoid primary tumor subgroup.  FDA analysis reached the same results, and 
the HR forest plot is shown in Figure 8 (copied from Dr. Zhang’s review).  
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Figure 8 - VELOUR: OS subgroup analysis by baseline characteristics  

 
 
 
In conclusion, the addition of aflibercept to the FOLFIRI regimen resulted in an improvement in 
overall survival. Pre-specified and exploratory subgroup analyses suggest consistent effects 
across most demographic subgroups.  FDA analysis supports the Applicant’s conclusions. 
 

6.1.5 Analysis of Secondary Endpoints(s) 

Secondary objectives in the VELOUR trial were  
- To compare progression free survival (PFS) in the two treatment arms. 
- To evaluate overall response rate (RR), as per RECIST criteria, in the two treatment arms. 
- To evaluate the safety profile in the two treatment arms. 
- To assess immunogenicity of IV aflibercept. 
- To assess pharmacokinetics of IV aflibercept and perform population PK evaluation. 
 
This subsection will focus on PFS and RR.  Safety, PK and immunogenicity are extensively 
reviewed in the Safety section of this review.  
 
Progression Free Survival (PFS) 
PFS was defined as the time interval from the date of randomization to the date of first 
observation of disease progression or the date of death.  After amendment 3 (see Table 16), the 
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patients in the aflibercept arm received further oxaliplatin treatment, despite having received 
both oxaliplatin- and irinotecan-based regimens in first and second line and having progressive 
disease after each treatment line. This reflects the lack of effective choices for third line therapy 
in mCRC.  
 

6.1.6 Other Endpoints 

Additional analyses based on exposure can be found in the OCP review.  Primary and secondary 
endpoints have been analyzed in Sections 6.1.4, 6.1.5, and Safety.   

6.1.7 Subpopulations 

Not applicable. 

6.1.8 Analysis of Clinical Information Relevant to Dosing 
Recommendations 

Not applicable. 

6.1.9 Discussion of Persistence of Efficacy and/or Tolerance Effects 

Not applicable. 

6.1.10 Additional Efficacy Issues/Analyses 

Not applicable. 
 

7 Review of Safety 
Safety Summary 
The main safety analyses were performed on EFC10262/VELOUR, the pivotal study for the 
proposed indication (611 patients exposed to aflibercept).  Additionally, datasets from two other 
Phase 3, double-blind, placebo-controlled trials (VITAL and VANILLA, with 452 and 270 
patients exposed to aflibercept respectively), as well as integrated data from 404 patients treated 
in Phase 1-2 studies were analyzed to evaluate the toxicity profile of aflibercept, both as 
monotherapy and in combination therapies. Additional data from other Phase 1-2 studies (total of 
2073 patients exposed to aflibercept) as well as data from NCI trials were available for the safety 
assessment.  
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Pivotal trial: VELOUR 
VELOUR was a multinational double-blind, placebo controlled study of IV aflibercept or 
placebo 4 mg/kg administered in combination with the FOLFIRI regimen.  Eligible patients with 
mCRC should have progressed during or after discontinuation of a prior oxaliplatin-based 
chemotherapy regimen for metastatic disease or progressed within 6 months following adjuvant 
therapy with an oxaliplatin containing regimen.  Prior treatment with bevacizumab was allowed.  
Patients received treatment until documentation of disease progression, intolerable toxicity, or 
death.  
 
Among the 1,216 patients who received study treatment, at the time of data cut-off, 97% of 
patients discontinued study treatment.  In the analysis of disposition using the disposition dataset 
(reasons stated by the attending physician for treatment withdrawal) the main reason for 
treatment discontinuation was disease progression, which occurred with greater frequency in the 
placebo arm (71%) than in the aflibercept arm (50%).  Adverse events leading to treatment 
discontinuation occurred with higher frequency in the aflibercept arm (27%) than in the placebo 
arm (12%).  However, the analysis of disposition using the adverse events dataset showed that 
adverse events caused treatment discontinuation at a higher rate in the aflibercept arm: 41% of 
patients experienced an adverse event that led to discontinuation.  Some of these events may be 
attributed to disease progression, and the review of the narratives and CRFs did not always allow 
for a clear distinction of the causes of withdrawal.  Toxicities leading to discontinuation included 
hypertension, diarrhea, fatigue/asthenia, pulmonary embolism, and proteinuria. 
 
Patients treated in the placebo arm received a median of 8 infusions.  Patients treated in the 
aflibercept arm received a median of 9 infusions.  Median relative dose intensity for placebo was 
0.91 in the placebo group and 0.82 in the aflibercept group.  Aflibercept/placebo dose 
modifications (dose delays and dose modifications) were more frequent in the aflibercept arm 
(78% and 17%, respectively) than in the placebo arm (60% and 5%, respectively).  The relative 
dose intensity of both irinotecan and 5-FU were higher in the placebo arm compared to the 
aflibercept arm:  irinotecan relative dose intensity was 0.91 and 0.84 in the placebo and 
aflibercept arms, respectively; 5-FU relative dose intensity was 0.91 and 0.83 in the placebo and 
aflibercept arms, respectively.  Subjects 65 years or older treated with aflibercept had slightly 
less exposure to aflibercept than younger subjects (relative dose intensity 0.84 vs. 0.80 in 
subjects younger than 65 and older than 65, respectively).  The same pattern of exposure 
(slightly more infusions/patient with decreased relative dose intensity of aflibercept and 
individual components of backbone therapy) was observed in the VITAL and VANILLA studies. 
 
Almost all patients in both arms of the VELOUR study experienced adverse events.  Grade 3-4 
AEs were more frequently observed in the aflibercept arm (84%) than in the placebo arm (63%). 
This imbalance was also observed in the incidence of SAEs: in the placebo arm, the incidence of 
SAEs was 33%, and in the aflibercept arm the incidence was 49%.  Six patients in the placebo 
arm and 13 patients in the aflibercept arm had adverse events with a fatal outcome.  
 
At the SOC level, the most frequently affected systems (≥ 50% incidence) were gastrointestinal 
(placebo arm 87%, aflibercept arm 94%), general disorders and administration sites (placebo arm 
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67%, aflibercept arm 76%), vascular disorders (placebo arm 44%, aflibercept arm 72%), 
respiratory, thoracic, and mediastinal SOC (placebo arm 45%, aflibercept arm 65%), nervous 
system (placebo arm 47%, aflibercept arm 61%), and skin and subcutaneous tissue disorders 
(placebo arm 47%, aflibercept arm 51%). 
 
At the preferred term level, the most frequently reported events (incidence ≥ 20%) were diarrhea 
(placebo arm 57%, aflibercept arm 69%), nausea (placebo arm 54%, aflibercept arm 53%), 
stomatitis (placebo arm 33%, aflibercept arm 50%), fatigue (placebo arm 39%, aflibercept arm 
48%), hypertension (placebo arm 11%, aflibercept arm 41%), neutropenia (placebo arm 34%, 
aflibercept arm 39%), vomiting (placebo and aflibercept arm 33%), decreased appetite (placebo 
arm 24%, aflibercept arm 32%), decreased weight (placebo arm 14%, aflibercept arm 32%), 
epistaxis (placebo arm 7%, aflibercept arm 28%), abdominal pain (placebo arm 24%, aflibercept 
arm 27%), dysphonia (placebo arm 3%, aflibercept arm 25%), constipation (placebo arm 25%, 
aflibercept arm 22%), and headache (placebo arm 9%, aflibercept arm 22%).  With the exception 
of nausea, vomiting, and constipation, the incidence of the events in this list in the aflibercept 
arm was at least 3% higher.  This pattern of toxicity was also observed for Grade 3-4 events. 
 
Regarding adverse events of special interest (VEGF/R inhibition related), these events were 
observed, as expected, more frequently in patients in the aflibercept arm.  The incidence of 
hypertension was 11% in the placebo arm and 41% in the aflibercept arm (Grades 3-4 incidence 
rates were 1.5% and 19.3% in the placebo and aflibercept arms, respectively).  There was one 
case of Grade 4 (hypertensive encephalopathy) hypertension in the aflibercept arm, and although 
the incidence of hypertension was the same regardless of prior history of hypertension, patients 
with prior hypertension had an increased incidence of Grade 3 hypertension.  This can partially 
be explained by the use of the specific toxicity grading system (i.e., NCI CTCAE v3.0), where 
the addition of one additional antihypertensive drug for blood pressure management qualified 
increased blood pressure as Grade 3 in severity. More than half of patients with hypertension 
were diagnosed within the first 2 cycles. 
 
Proteinuria was observed in 41% of patients in the placebo arm and 62% of patients in the 
aflibercept arm.  However, more than a third of these patients had concomitant hematuria and in 
most cases, these Grade 1-2 events were diagnosed by urine dipstick.  A more reliable 
assessment of clinically significant nephropathy was derived from the assessment of Grade 3-4 
proteinuria, observed in 1% of patients in the placebo arm and 8% of patients in the aflibercept 
arm.  There were two events of nephrotic syndrome in the aflibercept arm.  Microangiopathic 
anemia was observed in one patient (two additional patients reported in the NCI trials). 
 
Arterial thrombotic events were observed in 1.65% and 2.6% patients in the placebo and 
aflibercept arms, respectively.  Most of these events were of cardiac origin (myocardial 
ischemia/infarct, unstable angina, etc).  Two patients in the aflibercept arm experienced cardiac 
dysfunction.  Venous thromboembolic events were observed more frequently in the aflibercept 
arm:  7% of patients in the placebo arm and 9% of patients in the aflibercept arm experienced a 
VTE [mostly pulmonary embolism (3% vs. 5% in the placebo and aflibercept arms 
respectively)]. 
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Hemorrhage was increased in the aflibercept arm:  38% patients experienced a Grade 1-4 
hemorrhage, compared with 19% patients in the placebo arm.  Most events were Grades 1-2, and 
epistaxis was the most frequently reported site of bleeding (7% vs. 28% in the placebo and 
aflibercept arms, respectively).  Fatal hemorrhage was reported in the aflibercept arm.  
 
In the placebo arm, fistula was reported in 3 patients (0.5%), and in the aflibercept arm, fistula 
was reported in 9 patients.  Five patients in the placebo arm and three patients in the aflibercept 
arm experienced wound healing issues.  Although more frequent, events in the placebo arm 
appeared to be mild (all were Grade 1), while the severity of the events in the aflibercept arm 
was more pronounced (Grades 2-3) and led to cycle delay or discontinuation of study treatment.  
 
Three patients per arm experienced gastrointestinal perforations (one fatal event in the 
aflibercept arm).  
 
The addition of aflibercept to FOLFIRI caused an increased incidence of leukopenia, 
neutropenia, and thrombocytopenia.  The incidence of Grade 3-4 leukopenia was 12% in the 
placebo arm and 16% in the aflibercept arm.  The incidence of Grade 3-4 neutropenia  was 30% 
in the placebo arm and 36% in the aflibercept arm. The incidence of Grade 3-4 
thrombocytopenia was 2% in the placebo arm and 3% in the aflibercept arm.  No other 
laboratory abnormalities were increased with the use of aflibercept. 
 
Subgroup analyses (age, gender, prior exposure to bevacizumab, ECOG PS status, and BMI 
category) did not show any significant differences in toxicity in these groups. 
 
In summary, the addition of aflibercept to the FOLFIRI regimen in the VELOUR study increased 
FOLFIRI-related toxicity, and subjected patients to VEGF/R inhibition-related toxicities. 
Patients in the aflibercept arm received a median of one more cycle than patients in the placebo 
arm, although dose intensity of all drugs was slightly reduced.  More patients in the aflibercept 
arm experienced adverse events, toxicity-related deaths, dose modifications, and treatment-
related withdrawals.  However, the safety profile of aflibercept was generally consistent with the 
known safety profile of bevacizumab, with the possible exception of hypertension and 
proteinuria, which appear to be more frequent with aflibercept. However, these differences may 
have been explained by differences in monitoring among aflibercept and bevacizumab trials.  
 
Supportive data: 
The integrated safety database contained data from 2,073 aflibercept-treated patients.  In the 
Phase 1 and 2 studies investigating aflibercept 4 mg/kg every other week as single therapy 
(n=258 patients), the most frequently reported (HLT) AE was asthenic conditions (asthenia and 
fatigue) in 46% of patients (12% Grades 3-4), followed by hypertension in 32% of patients (15% 
Grades 3-4).  Nausea and vomiting were also frequent (29% and 28% respectively).  AEs related 
to class-effects such as dysphonia, epistaxis, and proteinuria were observed in 26%, 10%, and 
12% of patients respectively. 
 

Reference ID: 3154628



Clinical Review 
Sandra J. Casak 
BLA 125418 
Zaltrap®/aflibercept (AVE0005) 
 

85 

EFC10547/VANILLA was a Phase 3 study in patients with metastatic or locally advanced, 
unresectable pancreatic cancer.  Aflibercept was administered at the dose and schedule of 4 
mg/kg IV every other week in combination with gemcitabine.  The study was prematurely 
discontinued for futility at the time of the interim analysis.  The incidence rate of Grade 3-4 AEs 
(79% in the aflibercept arm and 67% in the placebo arm), SAEs (55% vs. 45%), and 
discontinuation of therapy due to AEs (28% vs. 12%) was higher in the aflibercept arm.  The 
AEs (PT/HLT/SOC) that occurred most frequently in the aflibercept arm were asthenic 
conditions, nausea, hypertension, gastrointestinal and abdominal pains, vomiting, weight 
decrease, decreased appetite, infection, constipation, pyrexia, and dysphonia.  At the PT level, 
the most important differences (≥ 10% between arms, difference in parentheses), were in the 
incidence rates of hypertension (30%, Grades 3-4 12%), weight decrease (14%, Grades 3-4 1%), 
epistaxis (12%, Grades 3-4 1%), headache (12%, no differences in the incidence of Grades 3-4), 
stomatitis (10%, Grades 3-4 1%), and proteinuria (9%, Grades 3-4 3%).  The AEs that occurred 
most frequently in the aflibercept arm were similar to those of the VELOUR study: asthenic 
conditions, nausea, hypertension, gastrointestinal and abdominal pains, vomiting, weight 
decrease, decreased appetite, infection, alopecia, constipation, pyrexia, and dysphonia. 
 
EFC10261/VITAL was a Phase 3 study in NSCLC.  Aflibercept was administered at the dose 
and schedule of 6 mg/kg IV every 3 weeks in combination with docetaxel.  Upon final analysis, 
the study failed to show an improvement in overall survival in the aflibercept arm (HR=1.01, CI: 
0.868 to 1.174).  The incidence of Grade 3-4 AEs, SAEs, and discontinuations due to AEs was 
higher in the aflibercept arm.  At the PT level, the most important differences (≥ 10% between 
arms, differences in parentheses) were in the incidence rates of stomatitis (27%, Grades 3-4 8%), 
hypertension (16%, Grades 3-4 6%), weight decrease (14%, Grades 3-4 2%), epistaxis (14%, 
Grades 3-4 2%), and dysphonia (14%, no Grades 3-4 observed).  The AEs that occurred most 
frequently in the aflibercept arm were hypertension, weight decrease, decreased appetite, 
dysphonia, and epistaxis.  All VEGF/R inhibition-related AEs were increased in the aflibercept 
arm.  The incidence and pattern of AEs observed in the aflibercept arm of the VITAL trial was 
consistent with the toxicity observed in the pivotal study, VELOUR.  
 
No cases of RPLS were diagnosed in the VELOUR study.  A total of 17 patients were diagnosed 
with RPLS during the aflibercept development.  Three of these patients were enrolled in a Phase 
1/2 study of aflibercept in combination with cisplatin and pemetrexed in patients with advanced 
carcinomas.  Eight patients experienced RPLS in different studies of aflibercept as single-agent 
treatment. The dosing regimen of 4 mg/kg aflibercept administered every 2 weeks was the 
background treatment in 11 of the 17 patients. RPLS was diagnosed more frequently in female 
patients (13 females and 4 males), median age was 59 years (range 34 to 76 years), and the mean 
cycle at diagnosis was 4.8 (SD 5.3).  There was one fatal outcome.  Twelve patients were 
reported as having recovered.  RPLS is an identified risk for patients receiving anti-cancer 
treatment including cytotoxic drugs and targeted VEGF/R inhibitors (small molecule TKIs and 
bevacizumab). The overall incidence in of RPLS in the aflibercept development was 0.44% 
(17/3795).  
 

Reference ID: 3154628





Clinical Review 
Sandra J. Casak 
BLA 125418 
Zaltrap®/aflibercept (AVE0005) 
 

87 

Verbatim terms in the adverse event dataset were reviewed to determine whether MedDRA 
preferred terms were appropriately coded.  Coding was adequate.  
 

7.1.3 Pooling of Data Across Studies/Clinical Trials to Estimate and 
Compare Incidence 

The integrated safety database contained data from 2073 aflibercept-treated patients who were 
enrolled into one of the following studies (Table 40): 
• One single-agent Phase 1 study (TED6115/6116) and 4 Phase 2 single-agent trials 
(ARD6772, ARD6122, EFC6125, ARD6123), comprised a total of 404 aflibercept-treated 
patients every other week, of whom 258 received 4 mg/kg.  For these studies, a pooled analysis 
by dose was submitted. 
• Five combination therapy Phase 1 studies (TCD6118, TCD6117, TCD6121, TCD6119, 
TCD6120), comprising 336 patients. The data from combination studies were not pooled due to 
the different chemotherapy regimens (the applicant presented the data side-by-side). 
• Two other completed placebo-controlled phase 3 studies (EFC10547/VANILLA, 270 
aflibercept-treated patients and 271 patients in the placebo arm; EFC10261/VITAL, 452 
aflibercept-treated patients treated and 453 patients in the placebo arm).  Separate presentations 
for each of the 2 supportive Phase 3 studies was included, as well as a meta analysis of the 3 
phase 3 studies, intended to determine the odds-ratio of aflibercept versus placebo of specific 
adverse events.  
 
Safety data from several studies, not included in the integrated safety database, were included in 
the Clinical Safety Summary: 
• A clinical Q-T interval prolongation study in solid tumor patients (TES10897); 
• Aflibercept single IV/SC administration studies in healthy male subjects PDY6655 and 
PDY6656; 
• Single-agent aflibercept SC Phase 1 dose escalation studies in cancer patients 
TED6113/6114; 
• Dose escalation phase 1 study of IV aflibercept in combination with RCHOP (rituximab, 
cyclophosphamide, doxorubicine, vincristine and prednisone) in patients with non-Hodgkin 
lymphoma (TCD10173). 
 
Additionally, information on SAEs from NCI sponsored studies was included in the application.  

7.1.3.1 Safety data from EFC10261/VITAL 

VITAL was a multinational, randomized, double-blind study comparing aflibercept when 
administered every 3 weeks versus placebo combined with docetaxel after failure of one 
platinum based therapy for locally advanced or metastatic NSCLC.  
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fistula was significantly increased with aflibercept, with respect to placebo (OR = 4.57, 95% CI: 
1.42 to 20.01).  
 
Gastrointestinal perforation 
In the 3 Phase 3 studies, gastrointestinal perforation was uncommon and occurred at rates of 
0.3% and 0.8% for placebo and aflibercept patients, respectively.  In the applicant’s analysis, the 
risk ratio of aflibercept over placebo for GI perforation of all grades was 2.49 (95% CI: 0.78 to 
7.93). 
 
In the integrated safety database, 23 patients experienced GI perforation, 19 of them were treated 
with aflibercept (1%); 9 cases occurred in women with ovarian or cervical cancer, 6 occurred in 
patients with non-small cell lung cancer, 3 occurred in patients with rectum/rectosigmoid cancer, 
and 1 occurred in a patient with pancreatic cancer (all but one were Grade 3 or 4).  Overall, 
gastrointestinal perforation events were fatal in 7 patients (3 with ovarian cancer, 3 with non-
small cell lung cancer and 1 rectosigmoid) and 6 of these patients were diagnosed during Cycle 1 
or 2. 
 
Compromised wound healing 
In the integrated safety database (applicant’s analysis), amongst the 2,073 patients exposed to 
aflibercept, 9 patients (0.4%) experienced compromised wound healing.  All occurred following 
a minor surgical procedure (e.g., tooth extraction, abscess drainage), a local minor injury (skin 
abrasion), or catheter site inflammation or infection.  Compromised wound healing led to 
aflibercept treatment discontinuation or cycle delay in 7 patients.  The events resolved in 7 
patients and were still present at the time of death for the other 2 patients.  None of these events 
was fatal. 
 
In VELOUR, compromised wound healing was reported in 3 patients (0.5%) in the aflibercept 
arm and 5 patients (0.8%) in the placebo arm. Grade 3 compromised wound healing was reported 
in 2 patients treated with aflibercept (0.3%) and in none of the placebo-treated patients. 
 
Osteonecrosis 
In the integrated safety database (applicant’s analysis), a total of 7 cases of osteonecrosis have 
been reported, 6 of them in aflibercept treated patients (0.3%).  No specific pattern was observed 
in the timing of the occurrences.  In 3 cases, there was a history of jaw inflammation and in 3 
other cases, there was a history of biphosphonate use.  Treatment was continued for 4 out of 6 
patients. 
Two cases of osteonecrosis were reported in patients receiving aflibercept in VELOUR (patients 
203001 & 203004012). 
 
Reversible posterior leukoencephalopathy syndrome 
Identified risk factors for RPLS include hypertensive disorders, renal disease, and 
immunosuppressive therapies.  In one of the first papers describing the syndrome, (Hinchey, 
1996) in 15 patients diagnosed with RPLS, immunosuppressant drugs were described as a risk 
factor; however, the immunosuppressant drugs identified were cyclosporine and tacrolimus, both 
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with renal toxic effects.  SLE, eclampsia, and hypertensive encephalopathy were also identified 
as risk factors for RPLS.  The authors identified common precipitating factors including 
increased blood pressure, renal decompensation, fluid retention, and treatment with 
immunosuppressive drugs (i.e., cyclosporine and tacrolimus).  The authors considered RPLS to 
be related to impairment of the auto-regulatory capacity of the brain vasculature.   
 
Despite the initial Hinchey hypothesis of hypertension leading to failed auto-regulation followed 
by capillary permeability damage, in approximately 20% of RPLS cases, no documented 
hypertension has been described.  Since the description by Hinchey in 1996, RPLS has been 
associated with LES, vasculitis, tumor lysis syndrome, infection, sepsis, and shock.  
 
No cases of RPLS were diagnosed in the VELOUR study.  This section will review all cases of 
RPLS in the aflibercept development, including RPLS cases reported in the NCI-sponsored 
trials.  
 
A total of 17 cases of RPLS have been diagnosed during aflibercept development (data cut-off 
July 28, 2011): 3 in study VGFT-0708, 8 in other studies under Regeneron-Sanofi IND 9948, 
and 6 in NCI sponsored studies under IND 100137.  
 
Study VGFT-ST-0708 was a Phase 1/2 study of aflibercept administered in combination with 
pemetrexed and cisplatin in patients with advanced carcinoma.  Aflibercept dose was 6 mg/kg 
every 3 weeks.  The event of RPLS occurred in three female patients, ages 38, 51, and 72 in 
Cycles 2, 1, and 5, respectively.  All were MRI confirmed, and the younger patients were graded 
as CTCAE Grade 4; both recovered.  The oldest patient had Grade 2 RPLS but did not recover 
from the event; several areas of acute ischemic changes were also described in her MRI.  RPLS 
is a known adverse reaction associated with cisplatin, first published by Ito et al in 1996, and 
RPLS is described in the cisplatin label.  On February 15, 2011, study 0708 was permanently 
closed to patient accrual due to the higher than anticipated rate of RPLS. 
 
Study EFC6546/VENICE was a Phase 3 trial of the combination of docetaxel and prednisone 
plus placebo or aflibercept at 6 mg/kg every 3 weeks for the first line treatment of patients with 
metastatic prostate cancer.  The event of RPLS occurred in two patients, ages 59 (Cycle 6) and 
71 (Cycle 10) and were MRI confirmed.  The younger patient’s toxicity was assessed as Grade 1, 
although the patient experienced seizures.  He did not recover, and the MRI is informed as 
showing microangiopathy.  The oldest patient, with Grade 2 RPLS, had an MRI informed as 
having concomitant multiple hyper-intense ischemic lesions.  He did not recover from the event. 
 
In Study TCD6121 (a Phase 1 study exploring the combination with aflibercept 4 mg/kg every 2 
weeks in combination with gemcitabine), there was one event of Grade 3 RPLS in a 52 year old 
woman that occurred in Cycle 6, MRI confirmed.  The patient recovered from the event. 
 
There was one event of Grade 2 RPLS in a 72 year old woman (MRI confirmed) in Study 
EFC10668 (a Phase 2 study exploring aflibercept 4 mg/kg every 2 weeks in combination with 
FOLFOX6).  The patient recovered from the event.  Another Grade 3 RPLS event occurred when 

Reference ID: 3154628



Clinical Review 
Sandra J. Casak 
BLA 125418 
Zaltrap®/aflibercept (AVE0005) 
 

101 

aflibercept 4 mg/kg every two weeks was administered in combination with a fluoropyrimidine 
(S1, an oral investigational agent) in Study TED10089.  A 34 year old woman was diagnosed 
after Cycle 2 (MRI confirmed) and recovered after 24 hours.  The only RPLS case with a fatal 
outcome occurred in Study TCD6117 (Phase 1 dose-escalation trial of aflibercept in combination 
with FOLFOX4), where a 69 year old man with metastatic pancreatic carcinoma experienced 
RPLS after receiving aflibercept 5 mg/kg in Cycle 2, and died 13 days after.  His death was 
attributed to progressive disease with RPLS as a contributing factor.  
 
In the company-sponsored single agent studies ARD6122 and ARD6123 (aflibercept 4 mg/kg 
every 2 weeks), two female patients (75 and 76 years of age) experienced Grade 3 and 4 RPLS 
(MRI confirmed), and recovered after 14 days.  
 
All 6 RPLS cases reported in the NCI-sponsored trials occurred in aflibercept single-agent 
studies administered at 4 mg/kg every 2 weeks. Five patients were females. Ages were 52, 54, 
58, 59, and 66 years old. The only male patient was 71 years old at the time of the event. All 
events were Grades 3-4, in 4 patients the diagnosis was supported by MRI, in one case the MRI 
was “suggestive” of RPLS, and there is no information regarding imaging in the remaining 
patients (this patient experienced a hypertensive encephalopathy with seizures). All patients 
recovered from the event.  
 
All 6 RPLS cases reported in the NCI-sponsored trials occurred in aflibercept single-agent 
studies administered at 4 mg/kg every 2 weeks.  Five of the six patients were women and ages of 
the patients were 52, 54, 58, 59, and 66 years.  The only male patient was 71 years old at the time 
of the event.  All events were Grades 3-4; in 4 patients the diagnosis was supported by MRI, in 
one case the MRI was “suggestive” of RPLS, and there was no information regarding imaging in 
the remaining patients (this patient experienced a hypertensive encephalopathy with seizures). 
All patients recovered from the events.  
 
In summary, RPLS was diagnosed more frequently in female patients (13 females and 4 males), 
median age was 59 years (range 34 to 76 years), and the mean cycle at diagnosis was 4.8 (SD 
5.3).  There was one fatal case.  Twelve cases were reported as having recovered, and the mean 
duration for these 12 events was 13.5 days (SD 11.2).  Twelve of the 17 cases were reported in 
patients treated in the United States; other countries included Argentina, Australia (2 patients), 
Brazil, and Japan. There was no single center/investigator with more than one case. 
 
The dosing regimen of 4mg/kg aflibercept administered every 2 weeks was given in 11 of the 17 
cases.  Of these 11 cases, 8 were with single-agent aflibercept and 3 were with aflibercept 
administered in combination with cytotoxic chemotherapy.   
 
The most common presenting symptoms included altered mental status in 10 patients, seizure in 
9 patients, and headache in 6 patients.  Additional symptoms and signs included visual 
hallucinations, blurred vision, falls, amnesia, nausea, vomiting, and dysarthria. 
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Prior history of hypertension was present in 8 patients.  Of the 9 patients with no past medical 
history of hypertension, 5 developed increased blood pressure on treatment prior to the event. 
Blood pressure was documented in 10 patients at the time of RPLS diagnosis:  for these patients, 
median blood pressure was 173/92 mmHg, systolic blood pressure ranged from 143-219 mmHg 
and diastolic blood pressure ranged from 68 mmHg to 130 mmHg.  The average mean arterial 
pressure (MAP) was approximately 123 mmHg.  
 
With the exception of Study 0708, where 3 cases occurred in 62 patients (4.8%), the incidence of 
RPLS in all other Phase 1-2 single-agent company-sponsored studies was 0.5% (2/404), 0.7% 
(4/577) in Phase 1-2 studies in combination with other cytotoxic agents, and 0.09% (2/2069) in 
Phase 3 trials, similar to the incidence of RPLS observed with bevacizumab, axitinib, and 
sunitinib.  The incidence of RPLS in NCI-sponsored trials (all single-agent studies) was 0.9% 
(6/683). The triple combination of pemetrexed cisplatin and aflibercept may increase the risk of 
RPLS, although the mechanism is not clear.  In other Phase 1 studies where aflibercept has been 
combined with either cisplatin or pemetrexed alone, there were no reported cases of RPLS.  The 
applicant hypothesizes that decreased creatinine clearance may be a risk factor, as it was 
observed in 2 of the 3 patients in Study 0708 (but not confirmed in the other cases reported).  
 
In conclusion, RPLS is an identified adverse event in patients administered anti-cancer 
treatments including cytotoxic drugs and targeted VEGF/R inhibitors (small molecule TKIs and 
bevacizumab).  As in other agents with the same class effect, aflibercept treatment also increases 
the risk for developing of RPLS.  Hypertension, a known class effect of anti-VEGF agents was 
observed in the majority of patients who developed RPLS.  It is unknown why the RPLS 
incidence markedly increased in study VGFT-ST-0708, and based on the data, Sanofi decided 
not to further investigate this combination in clinical studies.  The overall incidence in of RPLS 
in the aflibercept development was 0.44% (17/3795).  
 
Thrombotic microangiopathy (TMA), hemolytic uremic syndrome (HUS), and thrombotic 
thrombocytopenic purpura (TTP) 
In the applicant’s analysis of the integrated safety database, 9 patients (0.4%) were reported as 
having TMA including one patient in VELOUR.  Most of the cases appeared as mild or 
moderate in severity (associated with proteinuria Grade 1 or 2, hypertension grade 0 to 2).  Of 
these 9 patients, three were biopsy-confirmed; all of these events led to treatment 
discontinuation, needed corrective treatment (requiring plasmapheresis of 2 patients), and 
resolved. 
 
Two patients were diagnosed as having TTP and 1 patient as HUS. The HUS and TTP events 
appeared moderate in severity and were associated with proteinuria (≤ grade 2), hypertension 
(grade 2 or 3), and mild thrombocytopenia. Two events led to treatment discontinuation and all 
resolved. 
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7.2.2 Explorations for Dose Response 

The selection of aflibercept dose in the VELOUR study was based on findings of study 
TCD6118, which explored a range of doses of aflibercept (2, 4, 5 and 6 mg/kg) in combination 
with standard doses of the irinotecan/5-FU/LV regimen in patients with solid tumors. The 4 
mg/kg dose was selected because the PK/PD analyses showed that this dose provided an 
adequate aflibercept free/bound ratio (> 1) at the end of a 2-week cycle in most patients.  
 
The VELOUR study administered only one dose of aflibercept (4 m/kg every 2 weeks) and 
therefore, no dose-response assessments were conducted.  

7.2.3 Special Animal and/or In Vitro Testing 

Not applicable.  

7.2.4 Routine Clinical Testing 

Routine clinical testing and monitoring were analyzed, and the results of these analyses are 
described in the Laboratory and Safety Sections of this review (Sections 7.3 and 7.4).  

7.2.5 Metabolic, Clearance, and Interaction Workup 

No formal drug-drug interaction studies were conducted to evaluate the use of aflibercept in 
combination with irinotecan, 5-FU, and leucovorin.  Although interactions between a fusion 
protein targeting VEGFR and small molecules that act on cell proliferation are not expected, as 
analyzed in Section 7.4, patients who received aflibercept experienced more chemotherapy-
related adverse events than patients who received chemotherapy alone, such as diarrhea, 
stomatitis, palmar-plantar erythrodysesthesia, hematologic toxicity (with the exception of 
anemia), and neutropenia-associated infection.  
 
The incidence rates of neutropenia and febrile neutropenia were increased in patients receiving 
bevacizumab plus chemotherapy compared to chemotherapy alone in different chemotherapy and 
disease settings, and febrile neutropenia was observed in patients treated with bevacizumab 
monotherapy (Avastin label).  Other chemotherapy-related toxicities such as asthenic conditions, 
diarrhea, vomiting, stomatitis, etc, were also observed more frequently in the bevacizumab arms 
of the studies described in the label.  
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When analyzing the disposition dataset, for those patients who died within the treatment period, 
the cause of death was classified as death due to adverse event, disease progression, or “other 
reason”. In the aflibercept/FOLFIRI arm, the verbatim terms for reason “other” were adverse 
events in 8 patients (digestive hemorrhage, fecal peritonitis, heart failure, pneumonia [2], and 
pulmonary thromboembolism [3]), unknown cause of death in 6 patients and euthanasia (patient 
056001001, treated in Belgium) in one patient.   
In the placebo/FOLFIRI arm, the verbatim terms for reason “other” are adverse events in 7 
patients (pneumonia, hematemesis, hepatic toxic syndrome, infection, leukopenic sepsis, sepsis 
and intestinal subocclusion, and small bowel obstruction), cardiac arrest (2), euthanasia (patient 
#528001010, treated in The Netherlands’) , and unknown (3).  
 
Reviewer’s comment: In summary, the leading cause of death for in both arms was disease 
progression. Treatment related deaths were more frequent in the aflibercept arm (35 patients, 
6%) than in the placebo arm (24 patients, 4%). 
 

7.3.2 Nonfatal Serious Adverse Events (SAEs) 

This section focused on non-fatal SAEs and analyses by SOC.  Serious adverse events that are 
known to be related to VEGF inhibition will be further reviewed in Section 7.3.5, Submission 
Specific Safety Concerns. 
 
The protocol definition for a Serious Adverse Event (SAE) was any untoward medical 
occurrence that, at any dose resulted in death or, was life-threatening (an event in which the 
patient was at risk of death at the time of the event; it did not refer to an event which 
hypothetically might have caused death if it were more severe); or required inpatient 
hospitalization or prolongation of existing hospitalization or; resulted in persistent or significant 
disability/incapacity or; caused a congenital anomaly/birth defect, or; was a medically important 
event.  For the purposes of the analysis of this section, fatal SAEs were excluded and analyzed in 
Section 7.3.1.  The results differed slightly from the applicant’s results due to the exclusion of 
the events with fatal outcomes. 
 
A total of 470 patients experienced a non-fatal SAE, 185 patients (31%) in the placebo arm and 
285 patients in the aflibercept arm (47%). Of the 454 SAEs in the placebo arm, 16 (4%) were 
Grade 1, 76 (17%) were Grade 2, 294 (65%) were Grade 3, and 68 (15%) were Grade 4.  Of the 
766 SAEs in the aflibercept arm, 28 (4%) were Grade 1, 177 (23%) were Grade 2, 439 (57%) 
were Grade 3, and 122 (16%) were Grade 4.  
 
More events in the aflibercept arm resulted in hospitalization or prolongation of hospitalization 
(421 vs. 659 in the placebo and aflibercept arms respectively). More events in the aflibercept arm 
were medically important (45 vs. 73 in the placebo and aflibercept arms respectively) or life 
threatening (13 vs. 42 in the placebo and aflibercept arms respectively). More patients in the 
placebo arm experienced disabilities as a result of the SAE (11 vs. 3 in the placebo and 
aflibercept arms respectively). 
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General disorders and administration conditions 
Grade 3-4 non-fatal AEs were reported in 99 patients (16%) in the placebo arm and 154 patients 
(25%) in the aflibercept arm.  The most common adverse event in this SOC was fatigue (8% of 
patients in the placebo arm and 13% of patients in the aflibercept arm), followed by asthenia (3% 
and 5% in the placebo and aflibercept arms respectively).  When grouped by HLT, the “asthenic 
conditions” occured in 11% and 18% of patients in the placebo and aflibercept arms, 
respectively. 
 
All other AEs reported (i.e. device-related infection, general physical deterioration, catheter-site 
infection, erythema, etc) occurred at an incidence rate of 1% or less.    
 
Nervous system disorders 
Grade 3-4 non-fatal AEs were reported in 37 patients (6%) in the placebo arm and 71 patients 
(12%) in the aflibercept arm.  The most frequent AE observed in this SOC was palmar-plantar 
erythrodysesthesia, reported in 3 patients in the placebo arm (0.5%) and 17 patients in the 
aflibercept arm (3%).  Palmar-plantar erythrodysesthesia is described as an adverse reaction in 
the 5FU labeling.  Syncope was reported in 1-2% of patients, and all other PTs were reported 
with incidences less than 1%.  
When grouped by HLTs, disturbances in consciousness was observed in 3% of patients in both 
arms; sensory abnormalities in 1% and 3% of patients in the placebo and aflibercept arms, 
respectively; peripheral neuropathies in 1% and 3% of patients in the placebo and aflibercept 
arms, respectively; and headaches in 0.3% and 2% of patients in the placebo and aflibercept 
arms, respectively.  
 
Respiratory, thoracic and mediastinal disorders 
Grade 3-4 non-fatal AEs were reported in 43 patients (7%) in the placebo arm and 60 patients 
(10%) in the aflibercept arm.  Pulmonary embolism was the most frequently reported PT (3% 
and 4% in the placebo and aflibercept arms, respectively), followed by pneumonia (1% and 2% 
in the placebo and aflibercept arms, respectively), and dyspnea (1% in each arm).  When grouped 
by HLT, pulmonary thrombotic and embolic conditions incidence were 3% and 5% in the 
placebo and aflibercept arms, respectively, and lower respiratory tract infections incidences 
occurred in 2% of patients per arm.   
  
Metabolism and nutritional disorders 
Grade 3-4 non-fatal AEs were reported in 28 patients (5%) in the placebo arm and 59 patients 
(10%) in the aflibercept arm.  Severe dehydration was more frequently observed in the 
aflibercept arm (1% in the placebo arm and 4% in the aflibercept arm).  Severe decreased 
appetite was also more frequent in the aflibercept arm (2% and 3% in the placebo and aflibercept 
arms, respectively for the PT decreased appetite, and 2% and 4% in the placebo and aflibercept 
arms, respectively for the HLT appetite disorders). 
 

Reference ID: 3154628









Clinical Review 
Sandra J. Casak 
BLA 125418 
Zaltrap®/aflibercept (AVE0005) 
 

125 

Cor pulmonale Cor pulmonale 
Cor pulmonale acute Cor pulmonale acute 
Cor pulmonale chronic Cor pulmonale chronic 
Dilatation ventricular Dilatation ventricular 
Dyspnoea paroxysmal nocturnal Dyspnoea paroxysmal nocturnal 
 Edema 
Ejection fraction decreased Ejection fraction decreased 
 Hepatic congestion 
 Hepatojugular reflex 
Hepatic vein dilatation Hepatic vein dilatation 
Jugular vein distension Jugular vein distension 
Left ventricular dysfunction Left ventricular dysfunction 
Left ventricular failure Left ventricular failure 
Low cardiac output syndrome Low cardiac output syndrome 
Myocardial depression Myocardial depression 
Nocturnal dyspnoea Nocturnal dyspnoea 
Oedema due to cardiac disease Oedema due to cardiac disease 
 Oedema peripheral 
Orthopnoea Orthopnoea 
Pulmonary oedema Pulmonary oedema 
 Pulmonary congestion 
Right ventricular dysfunction Right ventricular dysfunction 
Right ventricular failure Right ventricular failure 
 Systolic dysfunction 
Ventricular dysfunction Ventricular dysfunction 
 Ventricular dysyncrony 
Ventricular failure Ventricular failure 
*Neonatal cardiac failure, pulmonary neonatal edema, heart transplant, etc, were not included in 
the list of SMQs because they were not relevant to the population in this study. 
 
Investigations not included in the list of terms in the SMQ column: atrial natriuretic brain peptide 
abnormal/increased, brain natriuretic brain peptide abnormal/increased, cardiac ventriculogram 
abnormal, cardiac right ventriculogram abnormal, cardiac left ventriculogram abnormal, cardio-
thoracic ration increased, central venous pressure increased, diastolic dysfunction, dilatation 
ventricular, N-preterminal pro hormone brain natriuretic peptide abnormal/increased, scan 
myocardial perfusion abnormal, venous pressure increased, venous jugular pressure 
abnormal/increased. 
 
According to the applicant’s grouping, only two subjects experienced a cardiac dysfunction 
event (subject 056003021, a 71 year old man who experienced acute pulmonary edema after the 
first drug infusion, and subject 152004004, a 41 year old woman who experienced acute 
congestive heart failure after cycle 6 and was permanently discontinued from study drugs).  
When adding the “missing” terms from the standard SMQ, there was one subject (aflibercept 
arm) who experienced “pulmonary congestion” (#036006001, CRF not informative), 6 subjects 
with “edema” (5 in the aflibercept arm) and 96 subjects who experienced “peripheral edema” (44 
in the placebo arm and 52 in the aflibercept arm).  From the review of the available narratives 
and CRFs, these events were more likely related to drug reactions and confounded by multiple 
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factors (i.e., proteinuria, hypoalbuminemia, sepsis, etc.) and cannot be definitively attributed to 
cardiac dysfunction.   
 
The cardiac events by PT that occurred with an incidence ≥ 2% were as follows:  dyspnea (9% 
vs. 12% placebo and aflibercept arms, respectively), edema peripheral (7% vs. 9% placebo and 
aflibercept arms, respectively), dizziness (9% vs. 6% placebo and aflibercept arms, respectively), 
ascites (2% in each arm), syncope (1% vs. 2% placebo and aflibercept arms, respectively), and 
hemoptysis (0% vs. 2% placebo and aflibercept arms, respectively).  When analyzed by HLT, the 
incidence of heart failures (sign and symptoms) was similar between arms, 9% and 10% in the 
placebo and aflibercept arms, respectively. 
 
FDA SMQ analysis of cardiac failure showed 2 subjects in the aflibercept arm and none in the 
placebo arm (RR 0.25, 95% CI 0.028-2.25, p value 0.24).  
 
Reviewer’s conclusion:  this reviewer agrees with the applicant’s conclusion that aflibercept did 
not increase the risk of cardiac dysfunction in the VELOUR trial.  However, this conclusion 
cannot be extrapolated if aflibercept is used in other settings (for example, with different 
background chemotherapy regimes or in earlier stage cancer settings).   
 

7.3.5.2  Acute Drug Reactions 

Patients in the VELOUR study did not receive prophylaxis prior to the administration of 
aflibercept/placebo.  The protocol established that the diluted volume of aflibercept/placebo (in 
0.9% NaCl or 5% dextrose) should be infused not exceeding 2 hours at ambient temperature 
(approximately 25°C).  Following the administration of aflibercept/placebo, premedication was 
provided prior to the administration of the FOLFIRI regimen (atropine and antiemetics were 
administered according to institutional guidelines). 
 
In the Sanofi analysis, acute drug reactions occurred in 4% of patients in both arms, and 0.5% of 
these events were Grade 3 (hypersensitivity and circulatory collapse).  No Grade 4 acute drug 
reactions were reported.  Hypersensitivity/drug hypersensitivity were observed in 18 (3%) and 
15 (2%) of patients in the placebo and aflibercept arms, respectively.  Flushing was observed in 9 
(2.5%) patients in the placebo arm and 2 patients in the aflibercept arm; urticaria was observed in 
one patient in the placebo arm and 7 patients in the aflibercept arm (1%). 
 
In both arms, 69% of acute drug reactions were reported within the first three treatment cycles.  
Two patients in each treatment arm discontinued study treatment due to acute drug reactions.  
 
The Grade 3 events in the placebo arm were hypersensitivity to an anesthetic for bronchoscopy, 
hypersensitivity to irinotecan (with a history of cholinergic syndrome in previous cycles), and 
hypersensitivity to placebo (dyspnea, bronchospasm, and hypotension). 
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Figure 13 - VELOUR: Blood pressure means by cycle 

 
 
The following two figures (copied from the submission) show the mean BP by cycle according 
to prior hypertension status. 
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Figure 14 - VELOUR: Systolic blood pressure by cycle by prior hypertensive 
status (copied from the submission)* 

 
* Blood pressure was assessed prior to each cycle, thus number 0 is immediately prior to Cycle 
1, drug administration, number 1 is immediately prior to Cycle 2 drug administration and so on. 
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Figure 15 - VELOUR: Diastolic blood pressure by cycle by prior hypertensive 
status (copied from the submission)* 

 
* Blood pressure was assessed prior to each cycle, thus number 0 is immediately prior to Cycle 
1, drug administration, number 1 is immediately prior to Cycle 2 drug administration and so on. 
 
In summary, patients treated with aflibercept experienced more hypertension.  Hypertension is a 
class-effect of VEGF/R inhibition.  Although for some adverse events, such as febrile 
neutropenia, different backbone chemotherapy regimens would prevent direct comparisons, one 
study [Study 1 (Hurwitz, 2004)] in the Avastin label used, in different doses and frequencies, the 
same dugs as in the VELOUR study (for the treatment of metastatic colorectal cancer in the first 
line setting): irinotecan, 5-FU, and leucovorin.  None of the chemotherapy drugs produce 
hypertension, and the increased incidence of hypertension found is Study 1 was directly 
attributable to the use of bevacizumab.  As summarized in Table 80, hypertension was more 
frequently observed with bevacizumab and aflibercept when compared to chemotherapy and 
placebo; however, it appears that the incidence of hypertension with the use of aflibercept is 
higher that the hypertension observed with bevacizumab (note to reader, caution should be used 
in interpreting this analysis because there may have been inter-study differences preventing a 
valid direct comparison).  
 .    
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rectal or rectosigmoid carcinomas, 4 patients received prior radiotherapy and in 3 of them the 
tumor was still present at baseline.  
 
Most of the events occurred early in therapy: all 3 events in the placebo arm and 5 of 9 events in 
the aflibercept arm occurred during cycles 1 and 2.  In the aflibercept arm, 6 of 9 patients 
recovered from the fistula, compared to 1 of 3 patients in the placebo arm.  In the placebo arm, 
fistulas were Grade 2 (2 patients) or Grade 3 (1 patient).  In the aflibercept arm, events were 
Grade 1 (2 patients), Grade 2 (5 patients) or Grade 3 (2 patients). 
 
Wound healing 
Five patients in the placebo arm and three patients in the aflibercept arm experienced wound 
healing issues.  Although more frequent, events in the placebo arm appeared to be mild (all were 
Grade 1), while the severity of the events in the aflibercept arm was more pronounced (Grades 2-
3) and led to cycle delay or discontinuation of study treatment.  All cases of wound healing in the 
aflibercept arm were observed as a complication of events occurring during study treatment: 
tooth extraction, wound dehiscence of central catheter, and extravasation followed by catheter 
site infection.  
 
Gastrointestinal perforation  
Three patients per arm experienced gastrointestinal perforations.  Primary tumor location in the 
placebo arm was colon (2) or rectum (1), and all patients in the placebo arm had rectosigmoid 
tumors.  Perforations in the placebo arm occurred in the gastrojejunum in 2 patients and small 
bowel in one patient; perforations in the aflibercept arm occurred in the small intestine in 2 
patients and the duodenum in one patient.  Events in the aflibercept arm occurred later (Cycles 9 
to 12) than events in the placebo arm (Cycles 1, 3, and 5).  
 
There was one event in the aflibercept arm that resulted in death.  Patient #380001006 was a 73-
year-old man who experienced Grade 1-2 abdominal pain starting in Cycle 3 and was treated 
with ranitidine.  On Day 16 of Cycle 10, while hospitalized with serious Grade 3 stomatitis, the 
patient developed significant abdominal pain, and following CT-scan and X-ray he was 
diagnosed with Grade 4 ileal perforation, with surgery not indicated.  He received morphine as 
required, and died the following day.  
 
Osteonecrosis  
Two cases of osteonecrosis were reported in patients treated in the aflibercept arm.  
Osteonecrosis of the jaw was reported in patient #203001013, 5 weeks after a tooth extraction 
with impaired healing, and resolved 3 weeks later.  Patient #203004012 received biphosphonates 
for 10 months at the time of diagnosis.  Osteonecrosis of the jaw was not associated with dental 
surgery, and although biphosphonate treatment was stopped, the event did not resolve and was 
ongoing at the time of the patient’s death, 6 months later (progressive disease).  
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The applicant conducted and submitted the results of Study TES10897, QUTIE, a randomized, 
double-blind, placebo-controlled study comparing aflibercept versus placebo (6 mg/kg) on the 
QTc interval in cancer patients treated with docetaxel 75 mg/m2 every 3 weeks. The primary 
objective of this study was to assess the effect on QTcF interval of aflibercept vs. placebo. 
Secondary objectives included assessments of heart rate, QT, QTcB, QTcN, and PKs at Cycles 1 
and 3. 
 
A total of 88 patients with solid tumors were enrolled and randomized and 87 patients received 
treatment (one patient with an inclusion criteria violation -more than 2 prior lines of cytotoxic 
treatment- did not receive treatment).  A plane crash with the data of three patients prevented the 
applicant from being able to analyze the data from three patients; thus, there were 84 patients 
available for ECG parameters assessment. 
 
Using data prior to the cut-off date for the primary analysis (February 5, 2010), a total of 73 
(83.9%) patients had discontinued study treatment while 14 (16.1%) were still receiving 
treatment.  Primarily, treatment was stopped for disease progression (41 patients), adverse events 
(16 patients), or other reasons (16 patients) including patient decision (6 patients), Investigator’s 
decision (5 patients), withdrawal of consent (3 patients) and “other” reason that was unspecified 
(2 patients). 
 
All patients except one were Caucasian/White, 49 (56.3%) were men, 38 (43.7%) were women; 
median age was 61 years (range: 31 to 81 years) with 63 (72.4%) patients in the category <65 
years, 17 (19.5%) in the category 65 - 75 years, and 7 (8.0%) in the category ≥75 years.  Blood 
pressure, ECOG performance status, and ECG values showed similar distributions between the 
aflibercept and placebo arms at baseline.  In the majority of patients, ECG results were 
considered normal or abnormal but not clinically significant.  No patient received radiotherapy 
and 25 patients (29%) received prior therapy with anthracyclines.   
 
The applicant concluded that in clinical study TES10897, after infusion of 6 mg/kg of 
aflibercept, the upper bound of the two sided 90% CI for the baseline-adjusted QTcF change was 
below 20 msec at both cycle 1 and cycle 3 (below the largest estimated level of acceptable QTc 
liability for an oncology agent).  Exposure-QT relationship was consistent with both preclinical 
and clinical findings, every increase in 100 μg/mL of free aflibercept being associated with null 
or small (5 msec) increase in QTcF.  From the data presented in the report, Sanofi concluded that 
aflibercept does not affect the ventricular repolarization to an extent that would require 
additional risk-benefit considerations. 
 

7.4.5 Special Safety Studies/Clinical Trials 

No special safety studies were conducted or reported.  
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7.4.6 Immunogenicity 

Serum samples were evaluated for binding anti-aflibercept antibodies using a sandwich or a 
bridging immunoassay (ADA assay).  Serum samples that were positive in this bridging ADA 
assay were further evaluated for neutralizing activity in the neutralizing antibody (NAb) assay.  
 
In the placebo arm, a low percentage of the patients tested positive in the ADA assay (3.2% 
overall), usually demonstrated very low titers (<250), and in most cases the assay responses 
fluctuated above and below the assay cut point, resulting in both positive and negative responses 
at different time points. This pattern of response observed in the ADA assay suggested the 
presence of pre-existing immunoreactivity and not a drug induced antibody response. The 
sponsor stated that the presence of elevated serum levels of rheumatoid factor may have 
explained the immunoreactivity in patients receiving placebo, although other matrix components 
may be involved.  
 
Overall, of the patients evaluable for immunogenicity in clinical studies with aflibercept, 
35/1105 (3.2%) placebo-treated patients and 63/1671 (3.8%) aflibercept-treated patients 
exhibited a positive low titer assay response at any time during treatment; with positive response 
for neutralizing anti-aflibercept antibodies in 2 (0.2%) placebo-treated patients and 17 (1.3%) 
aflibercept-treated patients, respectively. In the VELOUR study, 18/526 (3.4%) placebo-treated 
evaluable patients and 8/521 (1.5%) aflibercept-treated evaluable patients exhibited a positive 
assay response including one positive for neutralizing antibody in the aflibercept arm. The 
majority of the samples positive in the ADA assay exhibited only the minimum assay titer (30), 
and none of the patients with a positive assay response exhibited a high titer result (>500) or a 
greater than 4-fold increase in the titer in subsequent samples. The applicant concluded that since 
the level of low titer ADA assay responses in the aflibercept-treated patients was similar to that 
observed in the placebo-treated patients, it is likely that most if not all the positive assay 
responses observed in the aflibercept-treated patients were due to high assay background levels 
and not due to treatment-emergent immune response to aflibercept. 
 
Given the low incidence of positive assay responses, the low titer, and the absence of any trend 
for an increase in titer over time, Sanofi concluded that it is highly unlikely that any positive 
responses observed in the ADA assay were clinically meaningful.  No specific safety conclusion 
or correlation could be drawn from these patients with positive ADA.  There was no evidence of 
any impact of positive anti aflibercept antibodies on the aflibercept PK. 
 

7.5 Other Safety Explorations 
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Patients with a history of prior bevacizumab exposure experienced more fatigue (in both arms, 
but this effect was more marked in the aflibercept arm).  In the aflibercept arm, patients with 
prior exposure to bevacizumab more frequently experienced decrease appetite (41% vs. 18% in 
patients with prior exposure vs. no prior exposure respectively), decreased weight (36% vs. 30% 
respectively), dyspnea (15% vs. 10% respectively), and urinary tract infections (12% vs. 8% 
respectively).  There were no differences in the incidence of hypertension with regards to prior 
bevacizumab exposure. 
 
In summary, in the VELOUR study, prior exposure to bevacizumab did not increase the 
frequency of VEGF/R inhibition-related toxicities.  
 

7.5.5 Drug-Drug Interactions 

No formal drug-drug interactions studies were conducted for the aflibercept/FOLFIRI 
combination.  The effect of aflibercept on the PKs of irinotecan and 5-FU were evaluated in a 
Phase 1 study (TCD6118), and the population PK analysis in the EFC10262/VELOUR trial 
assessed the effect of FOLFIRI on aflibercept PKs. Although the population PK analysis showed 
a minor decrease (11%) in free aflibercept clearance with the irinotecan/LV5FU2 combination 
used in the TCD6118 trial, Sanofi concluded that aflibercept did not affect the PKs of irinotecan 
or 5-FU or the FOLFIRI regimen in EFC10262/VELOUR.  
 

7.6 Additional Safety Evaluations 

7.6.1 Human Carcinogenicity 

No studies were conducted to evaluate the carcinogenicity of aflibercept. 

7.6.2 Human Reproduction and Pregnancy Data 

Pregnancy category for aflibercept is C.  There are no studies in pregnant women.  Pre-clinical 
studies in pregnant rabbits showed an increased incidence of external, visceral, and skeletal fetal 
malformations, as well as an increased abortion rate.   
 
Fertility was also impaired in cynomolgus monkeys, where ovarian function and follicular 
development impairment following aflibercept dosing was observed.  
 

7.6.3 Pediatrics and Assessment of Effects on Growth 

Colorectal carcinoma is a disease of adulthood, and its incidence increases with age.  In 
pediatrics, colorectal carcinoma is usually associated with conditions such as familial 
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adenomatous polyposis and ulcerative colitis.  The diagnosis of polyp syndrome is often made in 
the first or second decade of life, long before the risk of intestinal neoplasia.  
 
In the SEER report from 2004-2008 (http://seer.cancer.gov/statfacts/html/colorect.html), 0.1% of 
all colorectal cancers were diagnosed under the age of 20 (around 1 per million people younger 
than 20 years, or fewer than 100 cases annually).  
 
In this application, Sanofi requested a waiver of the requirement to assess aflibercept in all 
pediatric age groups because studies would be impossible or highly impracticable.  This reviewer 
agrees with the request and recommends granting the applicant a waiver for aflibercept in the 
second line metastatic colorectal carcinoma indication.  
 
A Phase 1 dose-escalation pediatric study conducted by the Children’s’ Oncology Group [under 
a separate (IND 100137)] determined that the recommended pediatric dose is 2.5 mg/kg, below 
the optimal biological dose of 4 mg/kg.  DLTs in the pediatric group were VEGF/R inhibition 
related (hemorrhage and tumor hemorrhage).  Currently, there are no pediatric studies ongoing. 
 
 

7.6.4 Overdose, Drug Abuse Potential, Withdrawal and Rebound 

There is no expected drug abuse potential for aflibercept.  There were no events of overdose in 
the trials submitted.  Doses up to 9 mg/kg have been studied in Phase 1 trials (2.25 times the 
dose used in the pivotal study, VELOUR).  
 

7.7 Additional Submissions / Safety Issues 

In this section, Sanofi’s 120-day update (data cut-off January 25, 2012) will be reviewed. This 
information (submitted on May 25, 2012) provided 11 additional months of follow-up to the 
VELOUR study.  At the time of the original data cut-off (February 7, 2011), 97% of patients in 
the VELOUR study discontinued treatment (see Table 30) and 149 patients (24%) in the placebo 
arm and 207 patients (34%) in the aflibercept arm were alive. 
 
As of January 25, 2012, all patients in the placebo arm and all but one patient in the aflibercept 
arm discontinued treatment.  Nineteen additional deaths in the placebo arm were reported: four 
patients died from toxicity-related causes within 30 days of receiving the placebo/FOLFIRI 
regimen and 13 patients died from disease progression.  In the aflibercept/FOLFIRI, 31 new 
deaths were reported: 14 patients from toxicity-related causes within 30 days of receiving study 
drugs and 15 patients from disease progression.  
 
Overall, the toxicity profile emerging from this subset of patients who were still on treatment at 
the time of the original data cut-off was consistent with what was observed in the final analysis 
of the VELOUR study.  Additional events of interest observed in the aflibercept arm were 
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intestinal fistula in one patient, renal failure in two patients, nephrotic syndrome in one patient, 
myocardial infarctions in three patients, and congestive heart failure in one patient.  In the 
placebo arm, there was one colonic fistula, an intestinal perforation, and one patient with renal 
failure.  There were 7 events of pulmonary embolism in each arm. 
 
In conclusion, the 120-day safety update was consistent with the results summarized in the 
complete study report that is the basis of this application.  No new safety signals were identified 
with further follow-up.  
 
In addition, Sanofi submitted the summary and narratives for study EFC10688 (AFFIRM), a 
randomized, Phase 2 study in first-line mCRC of the combination of mFOLFOX6 vs. 
aflibercept/mFOLFOX6.  As in the VELOUR study, the safety profile was typical of an agent 
targeting VEGF, and enhancement of the backbone regimen toxicity was observed, including 
stomatitis, diarrhea, palmar-plantar erythrodysesthesia, infections, and neutropenia.  In this 
study, although patients in the aflibercept arm had an increased 12-month PFS (25.8% [95% CI 
17.2% to 34.4%] vs. 21.2% [95% CI 12.2% to 30.3%] in the aflibercept/mFOLFOX6 and 
mFOLFOX6 respectively), this difference was not statistically significant, with a stratified HR of 
1.003 (95% CI 0.73 to 1.36). The OS HR was 0.97 (95% CI 0.65 to 1.44).  
 
 

8 Postmarket Experience 
Not applicable.  
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considers that the information that patients will receive before starting treatment with 
aflibercept is sufficient and no PPI is needed.  Additionally, not including a PPI is 
consistent with the labeling of bevacizumab, the other drug targeting the VEGF pathway 
approved by FDA. 
 

9.3 Advisory Committee Meeting 

Aflibercept is a fusion molecule that inhibits the VEGF pathway. This application was submitted 
to approve aflibercept in the second line setting of metastatic colorectal carcinoma.  Although 
aflibercept is a new molecular entity, the aflibercept mechanism of action is through the same 
pathway as bevacizumab, an anti-VEGF monoclonal antibody approved for patients in 
combination with irinotecan-containing chemotherapy.  The pivotal trial analyzed in this review 
was a well-designed, placebo-controlled Phase 3 trial comparing aflibercept/FOLFIRI vs. 
placebo/FOLFIRI with overall survival as the primary endpoint.  The safety profile of aflibercept 
is similar to the known bevacizumab toxicity.  For these reasons, no advisory committee meeting 
was held for this application.   

9.4 Additional Tables and Figures  

Table 107 - Study Flow Chart 
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Table 108 - VELOUR: Sanofi OS analysis excluding site 036007 

 
 
 
Table 109 - VELOUR: Sanofi PFS analysis excluding site 036007 
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OPHTHALMOLOGICAL AND OTOLOGICAL 
PREPARATIONS 

39 6 36 6 

OTHER GYNECOLOGICALS 35 6 34 6 
ANTIHISTAMINES FOR SYSTEMIC USE 23 4 38 6 
ANTIANEMIC PREPARATIONS 34 6 33 5 
ANTIEPILEPTICS 36 6 33 5 
UROLOGICALS 39 6 31 5 
THYROID THERAPY 33 5 29 5 
GYNECOLOGICAL ANTIINFECTIVES AND 
ANTISEPTICS 

23 4 29 5 

SEX HORMONES AND MODULATORS OF 
THE GENITAL SYSTEM 

15 2 28 5 

BLOOD SUBSTITUTES AND PERFUSION 
SOLUTIONS 

31 5 25 4 

COUGH AND COLD PREPARATIONS 28 5 23 4 
ALL OTHER THERAPEUTIC PRODUCTS 21 3 23 4 
ANESTHETICS 26 4 19 3 
OTHER DERMATOLOGICAL PREPARATIONS 24 4 17 3 
ANTIBIOTICS AND CHEMOTHER. FOR 
DERMATOLOGICAL USE 

15 2 17 3 

ANTIPRURITICS,INCL 
ANTIHIST,ANESTHET,ETC. 

10 2 16 3 

ENDOCRINE THERAPY 11 2 16 3 
OTHER NERVOUS SYSTEM DRUGS 13 2 18 3 
ANTIGOUT PREPARATIONS 16 3 10 2 
UNSPECIFIED HERBAL 18 3 14 2 
ANTIHYPERTENSIVES 15 2 11 2 
EMOLLIENTS AND PROTECTIVES 12 2 12 2 
ANTI-PARKINSON DRUGS 7 1 11 2 
APPETITE STIMULANTS 5 1 10 2 
OTHER ALIMENTARY TRACT AND 
METABOLISM PRODUCTS 

6 1 10 2 

THROAT PREPARATIONS 9 1 10 2 
ANTIFUNGALS FOR DERMATOLOGICAL USE 5 1 7 1 
ANTIMYCOTICS FOR SYSTEMIC USE 4 1 6 1 
ANTISEPTICS AND DISINFECTANTS 7 1 8 1 
BILE AND LIVER THERAPY 4 1 6 1 
DIGESTIVES, INCL. ENZYMES 5 1 6 1 
DRUGS FOR TREATMENT OF BONE 
DISEASES 

7 1 7 1 

ECTOPARASITICID.,INCL SCABICID.,INSECT. 
AND REPELL 

4 1 4 1 

GENERAL NUTRIENTS 4 1 6 1 
MUSCLE RELAXANTS 5 1 6 1 
ANTIPROTOZOALS 2 0 5 1 
CONTRAST MEDIA 2 0 6 1 
MEDICATED DRESSINGS 3 0 4 1 
PERIPHERAL VASODILATORS 3 0 6 1 
PREPARATIONS FOR TREATMENT OF 
WOUNDS AND ULCERS 

2 0 6 1 

ANTIVIRALS FOR SYSTEMIC USE 4 1 2 0 
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NDA/BLA Number: 125418 Applicant: sanofi aventis  Stamp Date: February 3, 2012 

Drug Name: Aflibercept NDA/BLA Type:   

 
On initial overview of the NDA/BLA application for filing: 
 
 Content Parameter Yes No NA Comment 
FORMAT/ORGANIZATION/LEGIBILITY 
1. Identify the general format that has been used for this 

application, e.g. electronic CTD. 
X   eCTD 

2. On its face, is the clinical section organized in a manner to 
allow substantive review to begin? 

X    

3. Is the clinical section indexed (using a table of contents) 
and paginated in a manner to allow substantive review to 
begin?  

X    

4. For an electronic submission, is it possible to navigate the 
application in order to allow a substantive review to begin 
(e.g., are the bookmarks adequate)? 

X    

5. Are all documents submitted in English or are English 
translations provided when necessary? 

X    

6. Is the clinical section legible so that substantive review can 
begin? 

X    

LABELING 
7. Has the applicant submitted the design of the development 

package and draft labeling in electronic format consistent 
with current regulation, divisional, and Center policies? 

X    

SUMMARIES 
8. Has the applicant submitted all the required discipline 

summaries (i.e., Module 2 summaries)? 
X    

9. Has the applicant submitted the integrated summary of 
safety (ISS)? 

X    

10. Has the applicant submitted the integrated summary of 
efficacy (ISE)? 

X    

11. Has the applicant submitted a benefit-risk analysis for the 
product? 

X    

12. Indicate if the Application is a 505(b)(1) or a 505(b)(2).  If 
Application is a 505(b)(2) and if appropriate, what is the 
reference drug? 

  X BLA - 351(a) 

DOSE 
13. If needed, has the applicant made an appropriate attempt to 

determine the correct dosage and schedule for this product 
(i.e., appropriately designed dose-ranging studies)? 
Study Number: 
      Study Title: 
    Sample Size:                                        Arms: 
Location in submission: 

  X Not needed, single 
dose proposed. 

EFFICACY 
14. Do there appear to be the requisite number of adequate and 

well-controlled studies in the application? 
 
Pivotal Study #1 EFC10262 (VELOUR): A Multinational, 
Randomized, Double-blind Study, Comparing the Efficacy 
of Aflibercept Once Every 2 Weeks versus Placebo in 
Patients with Metastatic Colorectal Cancer (MCRC) 

X    
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 Content Parameter Yes No NA Comment 
Treated with Irinotecan / 5-FU Combination (FOLFIRI) 
after failure of an oxaliplatin based regimen. 
Indication: Aflibercept is indicated in combination with 
irinotecan-fluoropyrimidine-based chemotherapy for 
patients with metastatic colorectal cancer previously treated 
with an oxaliplatin-containing regimen 
 
 

15. Do all pivotal efficacy studies appear to be adequate and 
well-controlled within current divisional policies (or to the 
extent agreed to previously with the applicant by the 
Division) for approvability of this product based on 
proposed draft labeling? 

X    

16. Do the endpoints in the pivotal studies conform to previous 
Agency commitments/agreements?  Indicate if there were 
not previous Agency agreements regarding 
primary/secondary endpoints. 

X    

17. Has the application submitted a rationale for assuming the 
applicability of foreign data to U.S. population/practice of 
medicine in the submission? 

X    

SAFETY 
18. Has the applicant presented the safety data in a manner 

consistent with Center guidelines and/or in a manner 
previously requested by the Division? 

X    

19. Has the applicant submitted adequate information to assess 
the arrythmogenic potential of the product (e.g., QT interval 
studies, if needed)? 

   Adequacy to be 
determined by the 
clin/pharm team 

20. Has the applicant presented a safety assessment based on all 
current worldwide knowledge regarding this product? 

X    

21. For chronically administered drugs, have an adequate 
number of patients (based on ICH guidelines for exposure1) 
been exposed at the dose (or dose range) believed to be 
efficacious? 

X    

22. For drugs not chronically administered (intermittent or 
short course), have the requisite number of patients been 
exposed as requested by the Division? 

X    

23. Has the applicant submitted the coding dictionary2 used for 
mapping investigator verbatim terms to preferred terms? 

X    

24. Has the applicant adequately evaluated the safety issues that 
are known to occur with the drugs in the class to which the 
new drug belongs? 

X    

25. Have narrative summaries been submitted for all deaths and 
adverse dropouts (and serious adverse events if requested 
by the Division)? 

X    

                                                 
1 For chronically administered drugs, the ICH guidelines recommend 1500 patients overall, 300-600 
patients for six months, and 100 patients for one year. These exposures MUST occur at the dose or dose 
range believed to be efficacious. 
2 The “coding dictionary” consists of a list of all investigator verbatim terms and the preferred terms to 
which they were mapped. It is most helpful if this comes in as a SAS transport file so that it can be sorted 
as needed; however, if it is submitted as a PDF document, it should be submitted in both directions 
(verbatim -> preferred and preferred -> verbatim). 
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 Content Parameter Yes No NA Comment 
 

OTHER STUDIES 
26. Has the applicant submitted all special studies/data 

requested by the Division during pre-submission 
discussions? 

X    

27. For Rx-to-OTC switch and direct-to-OTC applications, are 
the necessary consumer behavioral studies included (e.g., 
label comprehension, self selection and/or actual use)? 

  X  

PEDIATRIC USE 
28. Has the applicant submitted the pediatric assessment, or 

provided documentation for a waiver and/or deferral? 
X   Waiver request. 

ABUSE LIABILITY 
29. If relevant, has the applicant submitted information to 

assess the abuse liability of the product? 
X   Not relevant 

FOREIGN STUDIES 
30. Has the applicant submitted a rationale for assuming the 

applicability of foreign data in the submission to the U.S. 
population? 

X    

DATASETS 
31. Has the applicant submitted datasets in a format to allow 

reasonable review of the patient data?  
X    

32. Has the applicant submitted datasets in the format agreed to 
previously by the Division? 

X    

33. Are all datasets for pivotal efficacy studies available and 
complete for all indications requested? 

X    

34. Are all datasets to support the critical safety analyses 
available and complete? 

X    

35. For the major derived or composite endpoints, are all of the 
raw data needed to derive these endpoints included?  

X    

CASE REPORT FORMS 
36. Has the applicant submitted all required Case Report Forms 

in a legible format (deaths, serious adverse events, and 
adverse dropouts)? 

X    

37. Has the applicant submitted all additional Case Report 
Forms (beyond deaths, serious adverse events, and adverse 
drop-outs) as previously requested by the Division? 

X    

FINANCIAL DISCLOSURE 
38. Has the applicant submitted the required Financial 

Disclosure information? 
X    

GOOD CLINICAL PRACTICE 
39. Is there a statement of Good Clinical Practice; that all 

clinical studies were conducted under the supervision of an 
IRB and with adequate informed consent procedures? 

X    

 
IS THE CLINICAL SECTION OF THE APPLICATION FILEABLE? __Yes______ 
 
If the Application is not fileable from the clinical perspective, state the reasons and provide 
comments to be sent to the Applicant. 
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Please identify and list any potential review issues to be forwarded to the Applicant for the 74-
day letter. 
 
 
 
 
 
 
 
 
 
 
Sandra J. Casak        03/28/2012 
Reviewing Medical Officer      Date 
 
Steven J. Lemery       03/28/2012 
Clinical Team Leader       Date 
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