Discrimination of dementia with Lewy bodies
from Alzheimer’s disease via determination
of the phospho-tau concentration in
cerebrospinal fluid
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1. Introduction

Reliable diagnostic procedures are required for the development and later clinical use of
therapies targeting specific pathologies associated with dementia. Determination of tau and
3-amyloid, 4, (Af342) in cerebrospinal fluid (CSF) is already being used in certain clinical routine
labs to differentiate early Alzheimer’s disease (AD) from normal aging and psychiatric
disorders'.

A more specific marker for AD, phospho-taus;p, has been found to discriminate AD from
dementia with Lewy bodies (DLB) with 80% correct classification, based on central lab testing™

The present multicenter study was performed to confirm these earlier findings.

2. Objectives

* Analytical performance: repeatability /reproducibility of INNOTEST"” PHOSPHO-TAU i,
(Innogenetics NV, Belgium)

* Clinical performance: value of phospho-tau s, for differentiation of AD versus DLB in the
hands of users, alone and in combination with total tau and 3-amyloid,, 4, as measured with
INNOTEST™ hTAU Ag and INNOTEST" 8-AMYLOID,, 4, (Innogenetics NV, Belgium),
respectively

3. Participating centers

Clinical performance
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Figure 3. ROC curve for AD versus DLB

Classification of AD patients, DLB patients and CS
in the correct group, based on a combination of biomarkers

- Discrimination AD versus CS

Diagnosis
Site Investigator
AD* DLB® CS 2000
Sahlgren’s University Hospital, Molndal, Sweden Prof. Blennow 20 20 20 1800 B
.. o : : 1 1600 |- Legend:

Cliniques Universitaires Saint-Luc, Brussels, Belgium Prof. Sindic 20 10 14 .

1400 -Solid circles = AD
Ludwig Maximilian University, Munich, Germany Prof. Hampel 20 11 10 £ 1200 ~Ojpei Eieles = 6

T - quer inclined line = logistic regression
University of Perugia, Perugia, Italy Prof. Parnetti 17 11 11 5 1000 with p = 0.5 as threshold

2 a0 [3-amyloid ., = 214 + 1.06 total tau
Universita degli Studi Brescia, Brescia, Italy Prof. Padovani 19 8 12 g -Upper inclined line = R-amyloid, ;)

& 600 = 240 + 1.18 total tau (Hulstaert et al.?)

Total 96 60 67

*according to DSM-IV® and NINCS-ADRDA*
® according to McKeith et al.®
¢ CS = controls: apparently healthy, mechanical problems or depression without neurodegeneration

A number of samples were not included for statistical analysis because:
* they were not compliant with inclusion criteria (n = 10)

e thestatistical analysis revealed a center-effect: phospho-tau 5 values were generally lower
for one center (n = 32). Criteria for pooled analysis had prospectively been defined in the
protocol. The cause of the center-effect is at present unknown and should be investigated
further.

As aresult, calculations with regard to cut-off value, sensitivity and specificity were performed
on 72 AD, 52 DLB and 53 CS.

4. Assay principle
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Figure 4. Scatter plot for total tau and 3-amyloid ;) for discriminating AD from CS

The discrimination line as reported by Hulstaert et al. is very robust and gives in the current
study a sensitivity of 92.3% and a specificity of 83.1%.

The combination of total tau and i-amyloid,, 4, results in an overall accuracy of 90%.
Phospho-tau ) does not seem to give additional value in this specific discrimination.

- Discrimination AD versus DLB

Phospho-taugp) is the most important variable among the different biomarkers to
discriminate between AD and DLB. Overall accuracy is 80%.

HRP
z 6. Conclusion
£ o INNOTEST" PHOSPHO-TAU 44,5, is a robust assay. The %CV repeatability is below 5% and
the %CV reproducibility is around 10%, which is well below the guidelines set by the FDA.
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Figure 1. Assay principle of INNOTEST™ PHOSPHO-TAU 4,5

5. Study results

Analytical performance

Three artificial CSF samples, spiked with a known concentration of phospho-tau g, were
tested. The samples were selected in the normal working concentration region of the assay.
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Figure 2. %CV for repeatability (r) and reproducibility (R).

The FDA guidance for industry states that the %CV should not exceed 15%, except for the lower
limit of quantitation where it should not exceed 20%.

Phospho-tau g is significantly increased in the AD group compared to the DLB group
(p <0.001) and the CS group (p < 0.001).

The overall accuracy of phospho-taug;p to discriminate AD from DLB is 80%, confirming
the results of the previous internal study® This accuracy has been observed using a cut-off
of 61 pg/ml, for which ‘sensitivity + specificity” is maximal. Optimization for sensitivity or
specificity, based on clinical setting, will impact on the cut-off value.

The center-effect observed in this multicenter study implies that the values provided should
be used as a guidance only. Each laboratory using these markers in a clinical setting should
establish local reference ranges.

Validation of the previously reported discrimination line® on the independent data set of this
study proves the robustness of this model for discrimination of AD from CS.

Combination of CSF biomarkers can aid in (differential) diagnosis, e.g. total tau +
3-amyloid,, 4, for discrimination of AD from CS, and phospho-tau,p for differentiation of
AD and DLB.
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