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Overview

• Introduction: Alzheimer's disease 

• Global Economic Impact of Dementia

• Biomarker – definitions and background

• Blood-based protein biomarkers 

• Candidate Biomarkers identified 

• Qualification study: Preliminary results 
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Why biomarkers?

Biomarkers may be used for a variety of purposes, 

• diagnosis

• patient stratification and to monitor disease progression and 

establishing drug effects and safety.

• biomarkers could be used to ensure inclusion of subjects with AD-

specific pathologies – therefore reducing the number of subjects 

required

• studies could use biomarkers to identify biochemical drug effects prior 

to moving on to large-scale Phase II/III trials – reducing expense of a 

clinical trial.
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Biomarker Development Process

 Discovery

 Scientific expertise and appropriate technology platforms

 Collaboration among scientists, clinicians, statisticians 

 Access to samples

 Discovery based on multiple technologies, access to samples, scientific/technical 
expertise, multi-disciplinary teams

 Confirmation/validation

 Technical validation

 Clinical validation

 Assay development

 Based on access to, or development of assay systems, reagents, technology 
platforms

 Regulatory approval

 Implementation/marketing

 Clinical labs, commercial partners, strategic business decisions
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Blood-based protein 

biomarkers
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Gel based biomarker discovery in plasma
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IgG g chain

IgG l and k chain

Abdul Hye, Madhav Thambisetty, Latha Velayudhan

Case vs control study

Two dimensional gel 

electrophoresis (2-DGE)

A consideration with the use of 

plasma is the dynamic range more 

than 10 orders of magnitude in 

concentration separate highly 

abundant albumin and the lowest 

circulating proteins.
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Abdul Hye, Madhav Thambisetty, Latha Velayudhan
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Validation of CFH & A2M as a marker



• Correlation with 

cortical atrophy

• Correlation with 

cognition 

(MMSE)

• Correlation with 

speed of decline

Using imaging to search for biomarkers



Validation – correlation with imaging, cognition and 

progression

AD only : n=113,R= -0.31 and p=0.001 

AD and MCI: n=220, R=-0.14 and p=0.04 

Imaging: entorhinal atrophy Cognition : MMSE 

AD only : n=576, r=-0.22; p<0.001

Andreas Guentert, Abdul Hye, 

Anna Kinsey

Non-rapid 

decline

Non-rapid 

decline

Rapid 

decline

Rapid 

decline

Retrospective decline

n=344

Prospective decline

n=237

[C
lu

s
te

ri
n

] 
p
la

s
m

a

Progression: before and after sample point



Plasma Clusterin association with brain amyloid

In man….

Susan Resnick, Madhav Thambisetty and the 

BLSA study team

W/T APP/PS1 

In brain….

In mouse….

Plasma clusterin in life correlates with brain clusterin 

in superior temporal gyrus

R=0.47 ; p = 0.027 ; N=22

David Howlett, Paul Francis, Andreas 

Guentert

Muzamil Saleem, Andreas Guentert
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PET scan

Pittsburgh Compound B (PIB)
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N=14,000

N=16,000
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Candidate 

proteins
Discovery

Assay 
development
Development of 
assay systems, 
reagents, technology 
platforms

Biomarker Development Process

Multiplexing proteins
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Neurodegenerative Disease Panel 1 standard 
curves

ApoA1

APOC-3

apoE

Prealbumin

CFH

C3

A2M

Apo A1 14%

Apo CIII 29%

Apo E 12%

Prealbumin 18%

Complement Factor H 12%

Complement C3 14%

Αα2-macroglobulin 24%

MILLIPLEX® MAP Human Neurodegenerative Disease Panel 1

Assay Performance & Precision

The inter-assay precision is calculated as the 

coefficient of variation (%) for each analyte.



• Discovery novel biomarkers in plasma by combining imaging 
and cognitive assessments to identify novel  markers

• Qualification study in progress to validate candidate biomarkers 
using Luminex Technology and 7 different MILLIPLEX® MAP

assays 

• The most promising use of the multiplex panel measurements 
would be a combinatorial approach, whereby we integrate our 
plasma protein data with 

-Brain imaging

-Genomics 

-Transcriptomics

-Cognitive assessments 

To achieve an accurate multimodal biomarker panel

Combinatorial biomarkers - summary


