—D Nl Alzheimer's Disease Neuroimaging Initiative

ADNI 3: Batch analyses of AP1.42, t-tau and p-tauis; in ADNI1 and
ADNIGO/2 CSF using the fully automated Roche Elecsys and
cobas e immunoassay analyzer system

Leslie M Shaw, Michal Figurski, Leona Fields and John Q Trojanowski

ADNI Biomarker Core, Department of Pathology & Laboratory Medicine and Center for
Neurodegenerative Diseases Research, Perelman School of Medicine University of Pennsylvania
(UPenn)

Introduction

In preparation for the ADNI3 study the Biomarker Core together with ADNI leadership
including the Executive Committee and the PPSB Biofluid Biomarker Working Group discussed
and reviewed ongoing developments to improve on the performance of the available Research
Use Only immunoassays including the INNA-BIA AlzBio3 immunoassay, the immunoassay
which had been used for analysis of CSFs collected during the ADNI1 and ADNIGO/2 study
phases. Several companies have been developing “next generation” immunoassays for CSF ABi.-
42, t-tau and p-tauigi, some of which are fully automated. After the systematic reviews and
discussion of the available immunoassays and available performance data at the time, the
decision was taken to implement the fully automated Roche Elecsys® immunoassay for analysis
of these CSF AD biomarkers in all available ADNI1/GO/2 CSF samples. Amongst the sought
after improvements over RUO immunoassays are: reduced number of as many manual steps as
possible; improved precision and accuracy performance within and especially between
laboratories; improved reagent lot-to-lot performance for the immunoassay kits. Achievement of
these improvements is expected to enable IVD test approval and result in the ability to use these
biomarker tests in treatment trials to accurately identify patients who have AD pathology for
inclusion into the trials - especially in the international setting where local laboratory support is
essential. The following is a brief description of the analysis results achieved using the Roche
Elecsys immunoassay platform.

Summary

A total of 2401 never before thawed aliquots of ADNI1, ADNIGO/2 CSF samples collected
between 9/7/2005 and 7/25/2016, (collection date for each aliquot sample provided in
UPENNBIOMKY .CSV file), were analyzed by the electrochemiluminescence immunoassays
(ECLIA) Elecsys B-amyloid(1-42) CSF, phospho-Tau(181P) CSF, and Total-Tau CSF on a fully
automated Elecsys cobas e 601 instrument and a single lot of reagents for each of the 3 measured
biomarkers (provided in UPENNBIOMKS .CSV file). These immunoassays are for
investigational use only. They are currently under development by Roche Diagnostics and not
commercially available yet.
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A report “ADNI1, GO and 2 CSF:2017” is in preparation that provides details for the analyses
including calibrator and quality control results.

Method

The Roche Elecsys B-amyloid(1-42) CSF, Elecsys Total-Tau CSF, and Elecsys Phospho-
Tau(181P) CSF immunoassays were used following a Roche Study Protocol at the UPenn/ADNI
Biomarker Laboratory, according to the preliminary kit manufacturer’s instructions and as
described in previous studies (1,2). Analyses were performed in a series of 36 runs, each sample
run one time (in singlicate) for each of the 3 biomarker tests, over the time period of November
17,2016 through January 20, 2017. Acceptance criteria as documented according to the Roche
Protocol in the UPenn/ADNI Biomarker Laboratory were followed for these analyses.

In each of the 36 analytical runs, quality control results were within stated limits to meet
acceptance criteria for precision and accuracy (detailed data in “ADNI1, GO and 2 CSF report:
20177). The analyte measuring ranges were, lower technical limit to upper technical limit for
each biomarker: 200 to 1700 pg/mL for Elecsys B-Amyloid (1-42) CSF immunoassay, 80 to
1300 pg/mL for the Elecsys Total-Tau CSF immunoassay and 8 to 120 pg/mL for Elecsys
Phospho-Tau (181P) CSF immunoassay. For results that are above the upper technical limit, the
result is stated as “>” the respective upper technical limit values or if below the lower technical
limit, the result is stated as “<” the respective lower technical limit value in the .CSV file
“UPENNBIOMK9”,

Exploratory Elecsys B-Amyloid(1-42) CSF immunoassay measurement results above the
technical limit of 1700 pg/mL will be provided by Roche Diagnostics based on an extrapolation
of the calibration curve and will be shown in a clearly marked separate column in the .CSV file
“UPENNBIOMKS9”,

Please note:

The Elecsys B-Amyloid(1-42) CSF immunoassay in use is not a commercially available IVD
assay. Itis an assay that is currently under development and for investigational use only.
The measuring range of the assay is 200 (lower technical limit) — 1700 pg/mL (upper
technical limit). The performance of the assay beyond the upper technical limit has not been
formally established. Therefore use of values above the upper technical limit, which are
provided based on an extrapolation of the calibration curve, is restricted to exploratory
research purposes and is excluded for clinical decision making or for the derivation of
medical decision points.

Investigators should include the above disclaimer in any publication using Elecsys $-Amyloid(1-
42) CSF immunoassay values above the upper technical limit.

It should also be noted that values above the measuring range for a particular sample may differ

from concentration values measured by any potential future Elecsys p-Amyloid (1-42) CSF
immunoassay assay.
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As part of the validation process for the APi.42 test method, Roche conducted collaborative
studies of comparisons between the Elecsys B-amyloid (1-42) CSF immunoassay and two
reference methods (3,4) certified by the Joint Committee for Traceability in Laboratory Medicine
(JCTLM) (1-4).

The frequency distributions for the measurement results of the described Elecsys immunoassays,
including APi.42 and the loge for the two ratios, t-tau/AB .42 and p-tauigi/APi42 excluding AB142
results that were above or below the measuring ranges, are shown in Figure 1A, 1B, and 1C for
ADNIGO/2 SMC+EMCIH+LMCI+AD patients, who had concomitant Florbetapir PET B-amyloid
imaging testing, showing the bimodal distributions that characterize these biomarker test
parameters. Very comparable patterns for these biomarkers are also characteristic of the ADNI1
BASELINE patient groups (data not shown). The strong correlation between t-tau and p-tau;s;
for 1215 BASELINE CSF samples from ADNI1/GO/2 patients is shown in Figure 2.

Please note that due to the sticky properties of AB1.4, the absolute measured concentrations of
APi.42 are affected by pre-analytical handling procedures, including the specific type and volume
(in relationship to CSF volume) of plastic tubes used, the number of transfer steps, and the
number of freeze-thaw steps. To better understand possible differences in CSF ABi.42 levels
measured in studies that use different pre-analytical handling procedures, detailed direct
comparison between pre-analytical procedures, and statistical methods utilized will be required.
Comparison studies of the pre-analytical handling procedure used in ADNI data to that used in
other studies has been initiated and is an ongoing effort for the purpose of understanding the
potential contribution of this and other factors in determining cutoff values for ABi.42, t-tau and
p-tauis that can be transferred between studies (5).

Ongoing analyses will further describe the performance characteristics for the Roche Elecsys®
for detection of AD pathology
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Figure 1. Frequency distribution histogram plots for CSF Api-42 alone, and the ratios, t-tau/AB1-42 and p-
tau1s1/AB1-42, measured in ADNIGO/2 SMC+EMCI+LMCI+AD, restricted to the subset of patients that also
had a BASELINE Florbetapir(FBP) amyloid-p PET scan, using the Roche Elecsys immunoassays on a
cobas e 601 instrument. Fig 1A. AB1-42; 1B. loge t-tau/AB1.42; 1C. loge p-tau/AB1-42. Please note that only
biomarker concentration values within the respective measuring ranges for Ap1.42, t-tau and p-tau1s1 are
included. The red and blue curves were generated using mixture modeling, a statistical technique shown
for the ADNI and other studies to provide a disease-independent approach to defining cutpoints for CSF
AD biomarkers(6,7,8). This method fits two Gaussian normal distribution curves on the assumption that
the biomarker distributions can be described by two subpopulations one an Alzheimer's Disease (AD)
sub-population (red curves) and the other a non-AD sub-population (blue curves) each defined by the
presence or absence of an AD biomarker signature.

A B

150
L
]

150
!

100
]
]
-
100

1
\‘J

/ “

Counts
Counts

50
1

50

g |

T T T o -

500 1000 1500

[-amyloid (1-42), pg/mL

T T
-1 0

Log_Total-Tau/AB1-a

- [

Counts
]

B

_ 4

T T T T T
-4 3 i3 -

Log Phospho-Tau(181p)/AB1-42

\
EX
i

]
o



N' Alzheimer’s Disease Neuroimaging Initiative

Figure 2. Correlation analysis for p-tau1s: vs t-tau for 1215 ADNI1/GO/2 subjects’
BASELINE CSF aliquot samples measured with the Roche Elecsys®
immunoassays on a cobas e 601 instrument.
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