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INTRODUCTION & OBJECTIVE

Natalizumab is a highly efficacious treatment option for patients with relapsing–remitting multiple sclerosis (MS), but carries a risk of JC polyomavirus driven

progressive multifocal leukoencephalopathy (PML). Recent data has suggested that patients on extended interval dosing (EID) schedules have a reduced rate of

PML consequent to lower natalizumab exposure. However, there is significant variation in steady state drug levels in natalizumab patients, suggesting a need

for a therapeutic dose monitoring assay that can identify the patients with the highest free trough levels of natalizumab that are candidates for dose extension.

We have previously described a specific mimetope peptide for the capture and quantification of free and active natalizumab in serum. The peptide binds to the

antigen binding site of natalizumab and competes for binding with the target α4 chain of integrin as shown by flow cytometry. We developed an affinity

matured version of this mimetope peptide via amino acid replacement scanning. This peptide had higher apparent KD and improved assay sensitivity and

robustness. In addition, we gently heat denatured natalizumab and observed a loss of binding in the veritope assay as well as a cell-based assay. However, we

did not observe any loss of binding in an anti-idiotype ELISA using a neutralizing anti-Id. Thus we postulate that there is significant but variable amounts of

natalizumab that is no longer able to bind target at the time of trough sampling in treated patients and that the surrogate ligand peptide mimetope ELISA is a

more accurate measure of active drug.

CONCLUSIONS
The NTZ-07 VeritopeTM ELISA is a quantitative assay for therapeutic dose monitoring of natalizumab serum levels in

individual patients. This test will enable the identification of patients who have excessive free drug levels, which may

increase VLA-4 receptor occupancy and reduce immune cell trafficking to the CNS. These patients may be at higher risk for

PML due to reduced or absent immune cell trafficking and may be candidates for EID. This test may also assist clinicians who

use EID to monitor sub-clinical dose levels. This would also allow clinicians to maintain therapeutic drug levels while using

EID, reducing risk for relapse events. Finally, this test would allow monitoring of plasma exchange following a PML diagnosis.

This information would allow clinicians to tailor treatment (such as additional plasma exchanges) to reduce the level of

natalizumab as quickly as possible to allow return of immune cell trafficking to the CNS. The VeritopeTM natalizumab ELISA is

undergoing analytical qualification and initial studies using samples from treated patients are ongoing.
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FIGURE 1. VeritopesTM are robust peptide mimetics that

specifically detect a given biologic or biosimilar drug by

mimicking the natural ligand of the molecule. Phage display

libraries are used to identify peptides that bind to the mAb of

interest. Selected peptides are synthesized and validated by

ELISA. Validated peptides can be implemented in lab-based

immunoassays such as ELISA or lab-free devices such as LFA.
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Sample Name Geo. Mean

Natalizumab 60°C/2h 57.4

Natalizumab 60°C/1h 85.8

Natalizumab 60°C/30m 99.2

Natalizumab 4°C 128

a-IgG4 detection antibody 3.7

Jeko-1 cells only 2.46
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FIGURE 3. Only VeritopesTM

selectively capture drug with

ligand-binding activity.

Natalizumab was heat-

inactivated by incubation at

60°C for various periods of

time and binding to α4 integrin

target confirmed by flow

cytometry. Geometric mean

decreased with increasing

incubation at 60°C. Capture

of untreated or inactivated

natalizumab was measured by

ELISA using anti-idiotype mAb

and VeritopeTM. Only

VeritopeTM selectively detected

active drug, while the anti-

idiotype detected all drug

present regardless of its ligand

binding capacity.

Assay Parameters

Calibration Range 0.5-50ug/ml

Limit of Blank 0.22ug/ml

Limit of Detection 0.5ug/ml

Precision Concentration Inter-assay variation Absolute Average Bias

1ug/ml 9% 7%

2ug/ml 6% 6%

5ug/ml 5% 9%

20ug/ml 7% 9%

FIGURE 2. Comparison of calibration curve of 1st and 2nd

generation natalizumab Veritope ELISAs, using optimized

conditions. The calibration range for NTZ-07 is 0.5-50ug/ml in

undiluted serum, a 2.3-fold improvement over NTZ-01.

Table 1. Characteristics of NTZ-07 VeritopeTM assay. METHODS & RESULTS

VeritopeTM binding curves with 
monovalent natalizumab in 0.4% serum


