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RECOMMENDATION: 

The Sponsor submitted the validation package of an analytical procedure for the 
detection of anti-lixisenatide antibodies in human serum. The considerations made in 
the validation process are appropriate and consistent with current recommendations. 
The screening cut-point (SCP) and the confirmatory cut-points (CCP) derived from one 
hundred human plasma samples obtained from obese individuals were 11.9 and 19.1 
respectively, which are good and acceptable for application in clinical sample analysis. 
Therefore, the validation of anti-lixisenatide antibody screening assay is complete.  
 
Clinical Immunogenicity Findings: 
 
The immunogenicity of lixisenatide in patients with T2DM was assessed in 3 Phase 2 
studies (ACT6011, DRI6012, and PDY6797), and 9 Phase 3 studies. In three Phase 2 
studies in patients with T2DM, 114 out of 247 subjects (46.2%) were recorded as 
having anti-lixisenatide antibodies. The duration of Phase III studies was longer (see 
table 148 at the end of the review). The immunogenicity assessment based on anti-
lixisenatide antibody data collected in nine Phase 3 placebo-controlled study pool 
(EFC6014, EFC6015, EFC6016, EFC6017, EFC6018, EFC10743, EFC10781, 
EFC10887, and EFC11321) indicated that the percentage of antibody-positive patients 
in the lixisenatide group increased with time. There were 57.7% (101 out of 175) T2DM 
patients who tested positive for the presence of anti-lixisenatide antibodies at week 12, 
reaching 69.6% (1370 out of 1968 patients) after 24 weeks of treatment and 71.5% 
(913 out of 1277 patients) after 76 weeks of treatment (5.3.5.3 iss [Section 4.3.6.1]). 
The percent of antibody positive patients slightly decreased or remained the same, at 
week 100 (70.2%). The Sponsor stated that no clinically relevant impact of antibody 
status on allergic reactions, incidence of pancreatitis, or thyroid C-cell related AEs was 
observed (Summary of clinical safety-06/Nov/2012; version number1, page: 237). 
 
The cross-reactivity of the antibodies with endogenous GLP-1 and glucagon was 
determined in 3 Phase 3 studies (EFC6015, EFC10781, and EFC11321) using the 
Biacore method and in the Phase 2 Study DRI6012 using radioimmuno-precipitation 
assay. No cross-reactivity was seen in any patients. Therefore, although the incidence 
of ADA is high there does not seem to be an impact on clinical safety and efficacy at 
this time. 
 
PRODUCT BACKGROUND:   
Laboratory code / Product code: AVE0010 
International Nonproprietary Name (INN): lixisenatide 
 
Lixisenatide, under development by Sanofi-Aventis, is a novel human glucagon-like 
peptide-1 receptor (GLP-1R) agonist for the treatment of type 2 diabetes mellitus. The 
structure of lixisenatide was based on exendin-4 (1-39), which was modified by  

 adding six Lysine residues C-terminally.  These modifications 
enable the product to withstand physiological degradation by dipeptidyl peptidase IV. 
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Exendin-4, originally isolated from the saliva of a lizard (Heloderma suspectum) shares 
50% amino acid sequence identity with human GLP-1 (1). Lixisenatide demonstrated 
affinity and selectivity for the human GLP-1 receptor in preclinical studies, with 
approximately fourfold higher binding than that of native GLP-1 (2,3,4). 

 
Lixisenatide: HGEGTFTSDL SKQMEEEAVR LFIEWLKNGG PSSGAPPS (K) 6 -NH2 
Exenatide:     HGEGTFTSDL SKQMEEEAVR LFIEWLKNGG PSSGAPPPS-NH2 
Human GLP-1: HAEGTFTSDV SSYLEGQAAK EFIAWLVKGR-NH2 
 
Fig: Amino acid sequence of Lixisenatide, Exenatide (exendin-4) and mammalian GLP-1. Font in 
green color of GLP-1 indicates a sequence overlap with Exenatide (5). 
 
From the proposed label, the time to T max is 1 – 3.5 h and the mean terminal half life 
is ~3 h in patients with type 2 diabetes. 
 
Immunogenicity:  
 
The incidence of anti-lixisenatide antibodies ranged from 43% in the 10 μg once daily 
group to 71% in the 20 μg twice daily group following 13-weeks of treatment with 
lixisenatide. The antibodies were not characterized further. Because the product is 
highly immunogenic and has 50% homology to human GLP-1, the anti-drug antibodies 
may cross-react to the endogenous GLP-1. Therefore, safety and efficacy may be 
impacted.  
 
 

STUDY: VALIDATION OF A METHOD FOR THE DETECTION OF ANTI-
AVE0010 ANTIBODIES IN HUMAN EDTA PLASMA USING SURFACE 
PLASMON RESONANCE (SPR) TECHNOLOGY ON BIACORE T200 

 
 
TABLE OF CONTENTS 
  
 
1 INTRODUCTION 

                                                 
1 Triplitt and Chiquette, J of the Am Pharma Assn, 46 (2006), pp.44-55. 
2 Thorkildsen C, Neve S, Larsen BD, Meier E, Petersen JS (2003): Glucagon-like peptide 1 receptor agonist ZP10A increases 
insulin mRNA expression and prevents diabetic progression in db/db mice. J Pharmacol Exp Ther. 307(2):490–6.  
3 Christensen M, Knop FK, Holst JJ, Vilsboll T. (2009): Lixisenatide, a novel GLP-1 receptor agonist for the treatment of type 2 
diabetes mellitus. IDrugs, Aug;12(8):503-13. 
4 Elkinson S and Keating GM (2013): Lixisenatide: First Global Approval, Drugs, 73:383–391. 
5 Iltz JL, Baker DE, Setter SM, and Campbell RK (2006): Exenatide: An Incretin Mimetic for the Treatment of Type 2 Diabetes 
Mellitus. Clinical Therapeutics, Vol. 28, No. 5, 652-665. 
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2 MATERIALS AND METHODS 
3 ASSAY PROCEDURES 
4 RESULTS AND DISCUSSION 
 4.1 SCREENING CUT POINT 
 4.2 CONFIRMATORY CUT POINT 
 4.3 INTER-ASSAY PRECISION AND ACCURACY 
 4.4 ASSAY SENSITIVITY 
 4.5 MATRIX INTERFERENCES 
 4.6 DILUTION EFFECT 
 4.7 DRUG TOLERANCE AND CROSS-REACTIVITY 
 4.8 CROSS-REACTIVITY 
 4.9 STABILITIES 
5 IMMUNOGENICITY RESULTS OF PHASE I, II & III STUDIES 
 
1 INTRODUCTION: 
 
AVE0010 or lixisenatide, is an exendin-4 analog for the treatment of type II diabetes. 
The Sponsor used Surface Plasmon Resonance (SPR) based methods using a Biacore 
T200 for anti-drug antibody (ADA) binding/ screening assay.  
 
This report outlines the validation of the SPR method using Biacore T200 for the 
detection and confirmation of anti-AVE0010 antibodies in human K3-EDTA plasma 
from obese subjects to support clinical development of AVE0010 in this specific 
population.      
 
Reviewer’s Comment: Surface Plasmon Resonance (SPR), an optical-based detection 
technology has emerged as a powerful technique in the study of molecular binding 
processes in life science research and development. Although, several technologies exist 
that are utilized for molecular binding studies, the SPR is gaining popularity for several 
reasons such as, high sensitivity, label-free detection, real-time monitoring, low volume 
sample consumption, quantitative evaluation, and determination of kinetic rate 
constants.  
 
2 MATERIALS AND METHODS 
 
2.1 Reference Antibody:   
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4. RESULTS AND DISCUSSION:   
 
4.1 SCREENING CUT POINT (SCP)  
 
The Sponsor stated that one hundred (100) individual obese human plasma samples 
(before treatment with AVE0010 - study TDR11215) were used to determine SCP and 
confirmatory cut point (CCP) at MRD 1:10. The assay was performed on 6 different 
occasions over 3 weeks by 3 different analysts, on 2 Biacore T200 leading to 12 runs. 
 
Two sets of individual obese human plasma samples were performed as listed in the 
following table: 

 
The CCP was determined according to Shankar et al. (2008) that includes 5% false 
positive.  A floating cut point was used. 
 
Calculations: For a floating cut point, the sponsor stated that all individual samples 
were first normalized by the mean of NC per Flow Cell, FCi (i = 1, 2, 3, 4) and per 
experiment over the 12 runs. The calculation was performed for both binding and 
enhancement values as follows: 
 
Normalized FCi = FCi sample – mean (FCiNC) 
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Then normalized samples were referenced with the corresponding FCref as follows: 
 
Referenced FC2sample = Normalized FC2sample – Normalized FC1sample 
Referenced FC4sample = Normalized FC4sample – Normalized FC3sample 
 
Finally, the referenced FC2 or FC4 sample values were used for the statistical analysis.  
 
• The screening cut point (SCP) derived from the calculation was 11.9. 
• The confirmatory cut point (CCP) derived from the calculation was 19.1. 

Reviewer’s Comment: The Sponsor stated that 12 out of total 600 measurements were 
removed from the assay as they were analytically invalid. Individual study data for 600 
measurements for FC1, FC2, FC3 and FC4 were provided that I reviewed but did not 
reproduce in this review. The Sponsor stated that the distribution analyses on both 
binding and enhancement values had many outliers that did not fit a normal 
distribution. Therefore, they used a non-parametric approach using 95th percentile from 
the empirical distribution for the determination of both cut-points. The calculation 
process indicated that the Sponsor initially calculated the referenced FC using 
normalized sample values which were then used for the statistical analyses to derive cut 
points. The cut-point for the screening assay was lower (11.942) than expected for a 
biological assay. Per FDA draft guidance the sponsor used a suitable number of 
samples and appropriately incorporated sources of variability into these studies.  
Therefore, the results are acceptable.   
 
4.2 CONFIRMATORY CUT POINT   
 
The strategy used in this method was the injection of an enhancement reagent directed 
against common antibody structures after the sample injection. The enhancement 
reagent contains rabbit anti-human IgG. This step reveals whether the response was 
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derived from an IgG anti-AVE0010 antibody. 

 
 
Reviewer’s Comment: The sponsor used SPR technology to determine confirmatory cut 
point which is specific for IgG only (used anti-human IgG). This assay format 
theoretically can detect only IgG classes of immunoglobulins which may obscure the 
presence of other Ig subtype. It may be okay since samples collected later are expected 
to be predominantly IgG type.   
 
The confirmatory cut-point is generally determined based upon a 0.1% false positive 
rate. The Sponsor used 95th percentile for the calculation of CCP which is 19.1 and 
seemed very good for this type of biological assay.   
 
4.3 INTER-ASSAY PRECISION AND ACCURACY:  
 
According to the Sponsor the evaluation of precision and accuracy consisted of the 
analysis of 3 replicates of 2 levels of performance controls (PC2 & PC3) at 0.833, 3.33 
and 16.7nM (125ng/mL, 500ng/mL and 2500ng/mL) in 6 runs.  
 
PC2 and PC3 were first prepared at 333nM and 3333nM concentrations in pool of 
human EDTA plasma diluted at 3 different dilutions to achieve 16.7, 3.33 and 0.833nM 
concentration at the MRD. Results are presented in the Table below (reproduced from 
the original submission).  
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The precision and accuracy were also evaluated at the low limit of the CFCA test 
(Calibration-free concentration analysis), using the PC1 (6.67nM) and analyzed in 2 
replicates in 6 separate runs. The results are provided below.  
 

 
 
Reviewer’s Comment: The precision (%CV) of the assay was 5.4, 7.8 and 17 at 
dilutions 1:20, 1:100 and 1:400 respectively for PC2. The precision (%CV) for PC3 
was also good. Therefore the assay fulfils the acceptance criteria for intra-assay 
precision.  
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The %CV for inter-assay precision of PC1 prepared at 6.67nM measured after dilution 
at MRD was no more than 15% in human K3-EDTA plasma; therefore, the assay fulfils 
the acceptance criteria for intra-assay precision.  This level of precision is acceptable 
for the technology used. 
 
The % Diff or the accuracy calculated on PC1, PC2 and PC3 were between -40% and -
30% of the nominal concentrations. The recovery was only from 60% to 70% for all 
PCs. The Sponsor argued that the CFCA method measures only the active 
concentrations, therefore 100% recovery could not be achieved. Although the issue 
could be arguable, the recovery was stable in all assays including the assays described 
below. Therefore, this assay for accuracy was accepted. 
 
4.5 SENSITIVITY    
 
The Sponsor stated that the sensitivity assay consisted of the analysis of 3 replicates of 
the LLPC, LoPC, MiPC and HiPC in 6 separate runs. The LLPC defined by the lowest 
concentration for all replicates provided positive signal in the assay (above SCP in 
human EDTA plasma). The sensitivity, defined as the lowest concentration at which a 
positive control provides a positive signal was evaluated at 300 ng/mL using the batch 
SPRAVEDAB-2 of positive control. The results are provided in table below 
(reproduced from the original). 

 
Reviewer’s Comment: The sensitivity of the assay is defined by the lowest concentration 
at which a positive control antibody preparation consistently provides a positive signal 
in the assay and generally deduced by assaying few serial dilution of the positive 
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control spanning the assay cut-point. It is expected that the assay result be above the 
screening cut point at least 95% of the time. However, the Sponsor used LLPC which 
were above the SCP in human EDTA plasma that allowed confirming the sensitivity at 
300ng/mL. Assay sensitivity is not a regulatory requirement but it provides a good sense 
of the relevance of the assay and it is considered to be within about 500ng/mL for a 
good assay.  Although the assay is slightly lacking in accuracy, the sensitivity is low 
enough to detect low positive samples.   Therefore, this assay is acceptable. 
 
4.5 MATRIX COMPONENT INTERFERENCES   
 
The following assay results were reproduced from the original submission. 
 
Matrix recovery with hemolyzed samples: 
 

 
 
Matrix recovery with lipidic content samples: 
 

 
 
Matrix recovery with diabetic type II subject samples: 
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Reviewer’s Comment: The results provided in table 10a from hemolysed samples on 
NC, LoPC and HiPC indicated that there was no hemolysed serum effect on PC which 
could produce false negative results below the SCP. 
 
Similarly, the results provided in Table 10b and 10c from plasma sample containing 
lipidic substances (Table 10b) and from diabetic type II subjects (Table 10c) on NC, 
LoPC and HiPC indicated that there was no effect on PC which could produce false 
negative results below the SCP. These results indicated that the matrix components do 
not interfere with this SPR assay. 
 
4.6 DILUTION EFFECT:   
 
The data indicated that the dilution effect was studied on PC2 and PC3. PC2 spiked at 
333nM, and PC3 spiked at 3333nM, diluted 2, 10 and 40-fold with or without MRD in 
a pool of human K3-EDTA plasma into the quantitation range and analyzed over 6 
different runs. The results are shown below. 
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Reviewer’s Comment: The precision was within acceptance criteria: %CV from 5.4% 
to 17%. The % Diff or the accuracy was from -33% to -30%. For PC3, the precision 
(%CV) was within the acceptable criteria (from 7.1% to 19%). As we have seen in 
previous studies, the accuracy achieved only 60-70% of the nominal values, in this case 
the % Diff was from -40% to -36%. The linearity of the dilution was highlighted on 
Figure 1 with R² = 0.994 for PC2 and on Figure 2 with R² = 0.989 for PC3 
demonstrating the absence of dilution effect from 1:20 to 1:4000. The figures were 
reproduced from the original. 

 
 
4.7 DRUG TOLERANCE AND CROSS-REACTIVITY   
 
The Sponsor assessed that anti-AVE0010 antibody detection assay was tolerant to the 
presence of AVE0010 for up to 200ng/mL at low and high level of positive controls 
(LoPC and HiPC). The results are provided below (taken from the original). 

 
 
Reviewer’s Comment: The % Inhibition for the LoPC was up to 91% in human EDTA 
plasma and 82% in assay buffer for up to 20 000 ng/mL of AVE0010. The LoPC stayed 
positive in plasma in the presence of up to 20 ng/mL of AVE0010. The inhibition was 
even higher with HiPC. The % Inhibition for the HiPC was up to 95% in human EDTA 
plasma and up to 88% in assay buffer for up to 20 000 ng/mL of AVE0010. The sample 
remained positive in plasma and in assay buffer for up to 200ng/mL of AVE0010. Using 
0, 0.2 and 2ng/mL of AVE00100 did not affect assay results. Therefore, these results 
demonstrated that the assay is tolerant to AVE0010 for up to 200ng/mL because all PC 
samples were still detected as positive in presence of these concentrations of AVE0010.  

Reference ID: 3373058



Lixisenatide        NDA 204961        
 

Lixisenatide        NDA 204961                             9/13/2013                                    Page 15 of 24 

 

 
 
4.8 CROSS-REACTIVITY 
 
The Sponsor assessed cross-reactivity of the anti-AVE0010 antibody at low and high 
level of positive controls (LoPC and HiPC) against the GLP-1, Glucagon, recombinant 
human insulin (rh-insulin) and Lantus up to 20μg/mL. No-crossreactivity was found 
against GLP-1, Glucagon, rh-insulin and Lantus up to 20μg/mL.  
 
However, cross-reactivity of the anti-AVE0010 antibody was found against exendin-4 
and oxidized AVE0010 at low and high levels (LoPC and HiPC). The results are shown 
below. 
 
a) GLP-1, glucagon, rh-insulin, Lantus 

 

 
 

Reference ID: 3373058



Lixisenatide        NDA 204961        
 

Lixisenatide        NDA 204961                             9/13/2013                                    Page 16 of 24 

 

 
 
Reviewer’s Comment: The results provided demonstrated that no cross-reactivity of the 
anti-AVE0010 antibodies was observed at low and high levels against GLP-1, glucagon, 
rh-insulin and Lantus. The % inhibition was no more than 8.0% in human EDTA 
plasma (see table 12 above) and no more than 8.7% in assay buffer for up to 20 000 
ng/mL. 
 
b) Exendin-4, oxidized-AVE0010 
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Reviewer’s Comment: The results provided demonstrated that cross-reactivity of the 
anti-AVE0010 antibodies was observed at low and high level against exendin-4 and 
oxidized-AVE0010 with a % inhibition for up to 102% in human EDTA plasma and 
105% in assay buffer for up to 20 000 ng/mL (Table 12C). This cross reactivity was  
expected because AVE0010 was derived from exendin-4 peptide, sharing about 90 or 
higher percentage of sequence homology. 
 
C. Cross-reactivity by RIP: 
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Reviewer’s Comment: Exendin-4 and Peptide 325387 showed high cross-reactivity with 
AVE0010 on antibodies developed in the investigated subject. Cross-reactivity with Exendin-4 
was 55.9% and with the C-terminal sequence Peptide 325387 60.6 % if IC50 values were 
compared. Very low (0.0003%) cross-reactivity was detected with the N terminal Peptide 
325388 of AVE0010, GLP-1, Peptide 325389 and Peptide 325390 do not cross-react with 
AVE0010 on antibodies developed in the investigated subject. 
 
4.9 STABILITY.   
 
The Sponsor assessed stability of anti-AVE0010 antibody at room temperature, at 
+4°C and at -20°C/-80°C for three months.  The stability was assessed on LoPC and 
HiPC. The results are provided below.  
 
a) Stability at room temperature and at +4°C up to 72 hours 
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Reviewer’s Comment: The result demonstrated that anti-AVE0010 antibody was stable 
in human EDTA plasma for up to 72 hours at room temperature with a % Diff between 
-3.8% and -0.08%. The Sponsor also assessed stability of anti-AVE0010 antibody 
stored at +4°C for 72 hours (data not shown in this review). I reviewed the data. The 
results demonstrated the stability of ADA in these conditions. 
 
b) Freeze-thawed stability 
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Reviewer’s Comment: Freeze (-80°C) / thaw cycles (n=6) did not impact the detection 
of anti-AVE0010 antibody in human EDTA plasma with % Diff between -2.7% and 
0.08%. 
 
c) Stability at -20°C/-80°C 
 
The Sponsor provided 1 month, 2 month and 3 month stability data of anti-AVE0010 
antibody in human EDTA plasma at -20°C and also -80°C. I reviewed all data, 
presented only the stability data of anti-AVE0010 stored at -20°C and -80°C for three 
months. 
 

 
 

 
Reviewer’s Comment: The data demonstrated that anti-AVE0010 antibody was found to 
be stable after 3 months at -20°C and at -80°C in human EDTA plasma with % Diff 
between 2.0% and 10%. 
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IMMUNOGENICITY RESULTS FROM CLINICAL STUDY SAMPLES: 
 
1) In multiple dose studies, the incidence of antibody formation was comparable 
between Phase 1 studies in healthy subjects (49.3%) and Phase 2 studies in patients 
with T2DM (46.2%) (2.7.2 [Section 4.2]).  
 
2) In the placebo-controlled Phase 3 studies, which were longer in duration than the 
Phase 2 studies and included follow-up measurements of antibody status after 
discontinuation of treatment. The incidence of patients with T2DM who had a positive 
anti-lixisenatide antibody status increased during treatment with lixisenatide, reaching 
69.6% after 24 weeks of treatment and 71.5% after 76 weeks of treatment (5.3.5.3 iss 
[Section 4.3.6.1]).  
 
Phase 3 study results: 
 
The immunogenicity assessment was based on anti-lixisenatide antibody data collected 
in the Phase 3 placebo-controlled study pool (EFC6014, EFC6015, EFC6016, 
EFC6017, EFC6018, EFC10743, EFC10781, EFC10887, and EFC11321). 
 
Study details: 
EFC6015 (n=574): multiple, 28 days (14 days 10ug, 14 days 20ug) 
EFC6016 (n=484): antibodies determined at baseline, and at weeks 2, 4, 24, 76, and 
100. At baseline, 8 patients (3.3%) treated with lixisenatide and 3 patients (2.3%) 
treated with placebo were antibody-positive. The percentage increased with time and 
was 77.2% at Week 100.  
EFC6018 (n=239): multiple, 12 wks. At Baseline, a few patients were antibody-
positive, with concentrations below the LLOQ. This percentage increased with time, 
and was 55% to 60% after 12 weeks of lixisenatide treatment. 
EFC6019: At Week 24, of those lixisenatide patients with an evaluable anti-lixisenatide 
antibody status, 30.4% were negative. The concentration was <LLOQ for 885 
(67.6%) patients and ≥LLOQ for 424 (32.4%) patients 
EFC10887 (n=154): multiple 24 wks. 
EFC10743 (n=322): A randomized, double-blind, placebo-controlled, parallel-group, 
multicenter, 24-week study followed by an extension assessing the efficacy and safety 
of AVE0010 in 2 titration regimens on top of metformin in patients with type 2 diabetes 
not adequately controlled with metformin. 
EFC10781 (n=223): 24-weeks. 
EFC11321 (n=196): 24-weeks 
 
Antibody status summary in Phase 3 studies:  
 
The immunogenicity data from nine phase III studies (by visit) are summarized in the 
following table. 
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At Week 24, of those lixisenatide patients, 30.4% were anti-lixisenatide antibody 
negative, and at Week 76, 28.5% were negative.  
 
At Week 24, out of the antibody-positive patients, the concentration was <LLOQ for 
885 (67.6%) patients and ≥LLOQ for 424 (32.4%) patients. 
 
At Week 76, out of the antibody-positive patients (n=907), the value was <LLOQ for 
502 (55.3%) patients and ≥LLOQ for 405 patients (44.7%). 
 
The antibody concentration was available at baseline in the Phase 3 placebo-controlled 
studies for 65/2869 lixisenatide patients, 90.8% had <LLOQ. The antibody 
concentration during the study increased with a concentration ≥LLOQ initially over the 
first 12 weeks, then returned to starting levels by Week 24 (34.9% at Week 2, 57.9% 
at Week 4, and 32.4% at Week 24) and was 44.7% at Week 76. 
 
In the placebo group, 96.6% of patients were classified as <LLOQ at baseline and the 
incidence of those patients who had an antibody concentration <LLOQ remained stable 
up to the end of the treatment; concentration levels of ≥LLOQ fluctuated between 0% 
and 7% of patients over the entire treatment period. 
 
METHOD USED: Biacore–based competition assay. 
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Lower limit of quantification (LLOQ) = 3.21nmol/L. 
 
Phase 2 study results:  
 
Multiple dose - patients with T2DM using Radioimmuno-precipitation assay: Phase 2 
Studies DRI6012 (n=73/433), PDY6797 (n=22/80), and ACT6011 (n=19/42). 
 
Multiple, QD or BID, 
ACT6011: up to 20μg for 28 days Starting dose: 5μg, increased in increments of 2.5μg 
 at 4-day intervals up to 28 days. 
 
DRI6012: Multiple, QD or BID 5, 10, 20, or 30 μg for 13 weeks. For dose levels 20  
 and 30 μg: Starting dose: 10 μg, to be increased in weekly increments of 5 μg. 
 
PDY6797: Single, 5 or 10 μg and Multiple, QD or BID, up to 30 μg for 6 weeks.  
 Starting dose: 5 or 10 μg to be increased in weekly increments of 5 μg. 
 
Reviewer’s Comment: Three multiple-dose Phase 2 studies in patients with T2DM, 114 
out of 247 subjects (46.2%) were recorded as having anti-lixisenatide antibodies.  
 
Cross-reactivity: 
 
Cross-reactivity of the antibodies with endogenous GLP1 and glucagon was determined 
in 3 Phase 3 studies (EFC6015, EFC10781, and EFC11321) using Biacore method and 
in one phase 2 study (DRI6012) using radioimmuno-precipitation assay. The cross-
reactivity study data from Study DRI6012 were reviewed.  

 
Reviewer’s Comment: The Sponsor provided cross-reactivity data from clinical study 
DRI6012 (week 13, visit 11) on samples who were positive for the presence of anti-
lixisenatide antibody. The cross-reactivity testing results are available for 236 subjects 
with GLP-1 (7-37) and for 229 subjects with Glucagon (1-29). The anti-AVE0010 
antibodies in the investigated samples showed no detectable cross-reactivity with the test 
compounds GLP-1 (7-37) for 236 subjects and with Glucagon (1-29) for 229 subjects. I 
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reviewed the cross-reactivity data provided on Phase 2 clinical studies with GLP-1 and 
Glucagon (data are not included in this review memo). The data provided showed that all 
calculated depletion rates were lower or negative ( PS Study AA43038CH-EB – 
Bioanalytical Report AAA43038CH-EB Sponsor Reference No.: DRI6012 [AVE0010-
2002]) indicating that endogenous GLP-1 (7-37) and Glucagon (1-29) did not cross-
react with anti-lixisenatide antibodies in clinical samples.  
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