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WHAT DO ALL THERAPIES UNDER DEVELOPMENT HAVE  
IN COMMON?
Whether in preclinical or clinical stage, they all need robust and reliable analytical  
methods to track and characterize their biological effect. Active Biomarkers offers  
expert bioanalytical services, from custom method development to large scale sample 
testing, to advance therapies from discovery to clinical stages. Our company combines 
decades of scientific and technical experience, high quality standards, and one of 
the largest panels of immunoassay technologies.

Conventional ELISA (Enzyme-Linked Immuno-Sorbant Assay), 
although still largely used, is limited in terms of sensitivity and 
the number of analytes that can be analyzed. The emergence of 
ultra-sensitive technologies, such as the single-molecule array 
(SIMOATM) technology from Quanterix, offers the possibility to  
detect and quantify several biomarkers with up to a 100-fold gain 
in sensitivity. These technologies open the path to the monitoring  
of previously undetectable circulating biomarkers in multiple  
pathological processes, notably in the field of neurobiology.
Neuroinflammatory and neurodegenerative disorders, whatever 
their origin, lead to the accumulation of specific neuronal proteins 
in cerebrospinal fluid and peripheral blood. Neurofilament-Light 
chain (Nf-L) is one of the 3 subunits, with intermediate (Nf-M) 

and heavy (Nf-H) chains, constituting the main components of 
intermediate filaments in neurons. Neurofilaments are involved in 
axonal growth and maintenance, as well as electric transmission  
in the nervous system1. While displaying low turnover in phy-
siological non pathological conditions, neurofilaments rise in  
cerebrospinal fluid and blood during neuroaxonal injury2. 
Blood Nf-L is a valuable biomarker not only in neurological  
disorders3, for early or differential diagnosis4-5-6, monitoring 
disease activity or therapeutic intervention7, but also in many 
other indications, including cancer8, infectious diseases9-10),  
autoimmune syndromes11, or sport-related concussions12. It is 
thus crucial that assays for monitoring this biomarker be robust, 
accurate, and reproducible, in other terms reliable.
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Figure 1 : Parallelism of endogenous Nf-L

Serum & plasma from 8 healthy individuals <60 (HD1-5) and 3 >60 (HD6-8) and serum from 8 patients with multiple sclerosis (MS), (Neurobiotec, CRB 
Hospices Civils de Lyon, France) were tested at MRD (1:4), MRD/2 (1:8), MRD/4 (1:16) and MRD/8 (1:32). The kit has shown a good parallelism on  
3 dilutions in HD, and 4 dilutions in MS samples.

 

CASE STUDY

Our team has validated the SIMOA NF-Light Advantage Kit 
from Quanterix, evaluating its performance in terms of dynamic 
range, precision, parallelism, selectivity, and stability in both 
blood and CSF samples. These methods have been used for 
monitoring NfL in plasma and CSF from patients participating to 
a clinical study evaluating an innovative antibody-based therapy 
for Alzheimer’s disease (AD).

The working range (0.23-415 pg/mL), determined on an overlay 
of 11 independent calibration curves, confirmed the suitability 
with levels observed in the blood of individuals with neurodege-
nerative disorders13-14. 

Although recombinant Nf-L protein was poorly recovered  
(approx. 20%) when spiked in blood matrices, we were able to 
demonstrate that the sample-dilution response curve is parallel  
to the standard-calibrator response curve, thus confirming 
that the calibrator material is suitable for measurement of  
endogenous NfL in plasma or serum from healthy donors (HD)  
or diseased individuals (Figure 1). 



In addition, together with selectivity, demonstrated by fractionally  
admixing serum samples with high and low NfL (Figure 2), 
these parallelism experiments allowed us to confirm the minimal  
required dilution (MRD) at 1:4 in blood matrix.

This method proved to accurately quantify plasma NfL down to 
0.325 pg/mL, corresponding to 1.3 pg/mL, when adjusted for 

 
 

  Figure 3 : Precision of Nf-L kit in blood matrix

Intra- and inter-run precision was evaluated in plasma and 
serum from 4 healthy individuals. Coefficient of variation (CV), 
calculated according to « SFSTP commission reports on the 
harmonization of approaches in the validation of quantitative 
analytical procedure »15 is below 25% for each run.

MRD and to be suitable for monitoring variations in NfL levels, 
linked to therapeutic intervention or disease activity, exceeding  
25% (Figure 3). Furthermore, variations will not be biased by 
freeze-thaw cycles, that may be needed in case of retests,  
or long-term storage of clinical samples up to 12 months  
at -80°C pending bioanalysis.

 

Figure 2 : Selectivity of the method tested on endogenous Nf-L

Two samples with elevated endogenous Nf-L were admixed 
with two samples with low endogenous Nf-L at different ratios. 
For each ratio, measured values are compared to theoretical/
expected levels and are highly correlated with a coefficient of 
correlation R2=0.9954.  
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Figure 4: Example of NfL quantification in clinical samples. A) Plasma NfL was measured to evaluated potential neurological toxicity in an 
antibody‐based therapy. B) Effect of a small molecule on plasmatic NfL levels in patients with with a Tauopathie. 
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The assay showed very good sensitivity and precision allowing to measure levels <1 pg/mL 
of Nf-L in blood (e.g., in healthy donors <60). 

We have successfully demonstrated that this method is suitable for the relative quantification 
of Nf-L in human peripheral blood and CSF within the given acceptance criteria on relative 
accuracy (70 -130%) and precision (CV ≤ 25%).

This biomarker is used for disease monitoring as a primary endpoint in several Alzheimer’s  
Disease and Multiple Sclerosis clinical studies. It is further evaluated in several other indications  
such as Progressive Supranuclear Palsy, Amyotrophic Lateral Sclerosis, Huntington’s 
Disease or Parkinson’s Disease.
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Figure 4A : Example of NfL quantification in clinical samples

 Plasma NfL was measured to evaluated potential neurological 
toxicity in an antibody-based therapy.

Figure 4B : Example of NfL quantification in clinical samples

 Effect of a small molecule on plasmatic NfL levels in patients with 
with a Tauopathie.
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Overall, this method allowed us to quantify Nf-L, not only for monitoring the impact of an innovative therapy in patients with neurode-
generative disease (Figure 4A), but also potential neurological toxicity in healthy donors upon antibody-based therapy (Figure 4B). 


