
Comparative Evaluation of Immunoassays for BDNF Testing in Epidemiological 

Studies
Anya Steinhart1, Emily Ali1, Brittany Small1, Xiaotong Li2, Kaitlin Lampson2, Lindsay Amann2, Jun Mao2, Irene Orlow1

1. Epidemiology and Biostatistics, Memorial Sloan Kettering Cancer Center, New York, NY, United States. 2. Integrative Medicine Service, 
Department of Medicine, Memorial Sloan Kettering Cancer Center, New York, NY, United States

Results

Figure 1. Schematic of Quantikine BDNF ELISA assay (R&D Systems). Created with

BioRender.com

Aim

Discussion
• The ready to use magnetic bead-based immunoassay may offer

greater sensitivity when measuring serum BDNF. We observed a

larger concentration range with the MILLIPLEX bead panel and

detected higher levels of BDNF than previously observed in ELISA.

• Both immunoassays performed adequately when analyzing

variation within/between plates (inter & intra plate CVs <20%).

• For a single analyte, the cost and benchwork requirements are

lower with the Quantikine assay.

• When multiple analytes are introduced, the MILLIPLEX assay

becomes more efficient than ELISA due to its ability to multiplex.

• If interested in multiple biomarkers, the MILLIPLEX assay can save

valuable human specimens, especially when samples are limited.

Background

• Brain derived neurotrophic factor (BDNF); participates in neurogenesis,

synaptic plasticity, neuronal survival1; plays a role in learning and memory2

and has been implicated in cognitive decline3, and neurodegenerative

disease4.

• Enzyme-linked immunosorbent assays (ELISA) to measure levels of BDNF

are widely available. However, we have observed significant variability

across kits.

• An alternative method is the bead-based immunoassay, considered highly

sensitive and specific, and capable of multiplexing.

• To evaluate the performance, logistics, and cost-effectiveness of a bead-

based immunoassay and compare these with the results obtained with a

commercial ELISA kit.

Methods

• Samples: N=76 human serum samples collected under an IRB-approved

study at Memorial Sloan Kettering Cancer Center.

• Assay kits: Quantikine Human Free BDNF ELISA kit (R&D Systems, cat#

DBD00) and MILLIPLEX Human Neurodegenerative Disease Magnetic Bead

Panel 3 (MilliporeSigma, cat# HNDG3MAG-36K).

• Analyses: ELISA optical densities obtained from Spectramax +384

instrument. Bead assay mean fluorescence intensity obtained from Luminex

xMAP-Intelliflex instrument. Concentrations were calculated using GraphPad

Prism 10.

• Intra-plate and inter-plate coefficients of variation (CV) were calculated in

samples and internal controls, respectively, for both immunoassays.

• Hands-on time and relative cost analyses were also performed.

Figure 2. Schematic of MILLIPLEX Human Neurodegenerative Disease Magnetic Bead

Panel 3 (MilliporeSigma). Created with BioRender.com

Figure 5. Serum BDNF concentration by sample.

Figure 6: Serum BDNF concentration by immunoassay.

Figure 3: Comparison of cost of immunoassays by number of analytes.

Figure 4: Comparison of hands-on effort of immunoassays by number of analytes.
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• MILLIPLEX performance: BDNF range: 1.49 to 64.3 ng/mL. Intra-
assay Sample CV: 7.4%, inter-assay control CV 18.7%.

• Quantikine performance: BDNF range: 0.88-42.8 ng/mL. Intra-
assay sample CV: 3.4%, inter-assay control CV:15.7%.

• 91% of samples had increased BDNF detection with MILLIPLEX
bead panel (significant, P value=6.762e-10).

• Our findings support the use of the bead-based immunoassay when

testing two or more biomarkers due to its sensitivity, versatility, and

scalability, while preserving human specimens and other resources.

Conclusion

• Quantikine ELISA is more cost effective per sample for 1 analyte.

• MILLIPLEX is more cost effective for 2+ analytes.

• MILLIPLEX hands on time: 2.6 hrs. Quantikine hands on time: 1.3 hrs.

• Quantikine ELISA is more time effective for 1 analyte. MILLIPLEX is
more time effective for 3+ analytes

Performance

Logistics and Cost
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