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What is a biomarker? 

u  A measurable substance or action which acts as a marker of a particular 
biological activity 

 

u  A good biomarker: 

 1. Reflects the underlying disease process or pathobiology 

 2. Is reproducibly measurable 

 3. Changes with disease progression 

 4. Correlates with clinical measures 

 5. Possesses optimum sensitivity and specificity 

u  AD is characterised by regional neuronal cell loss 

 a. Recent memory formation 

 b. Language 

 c. Visuospatial awareness 

 d. Executive function 

u   Total Tau 

 Phospho-Tau 

 Amyloid-beta42   

Which biomarkers are most appropriate 
for AD dementia diagnosis? 

Pathological changes are reflected 
in spinal fluid 
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Why measure AD biomarkers in spinal fluid? 

u  Spinal fluid bathes the brain and spinal cord 

u  Spinal fluid composition reflects the metabolic  

     processes associated with AD 

u  Relative ease of access 

u  Concentration of AD biomarkers at their  

    greatest in spinal fluid 

 

u  Earlier diagnosis   

u  An increase in diagnostic confidence 

u  Sensitivity and specificity for conversion 

    from MCI to AD (Aβ42:pTau 88%;90%) 

What can spinal fluid biomarker analysis 
contribute? 

Adapted from: Buchave et al., Arch Gen Psychiatry (2012) 69(1):98-106 

Adapted from: Kester et al., Dement Geriatr Cogn Disord (2010) 29: 491-497 
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NINCDS-ADRDA criteria (1984) 

u  Dementia established by examination and objective testing 

u  Deficits in two or more cognitive areas 

u  Progressive worsening of memory and other functions 

u  No disturbance in consciousness / onset between 40 and 90 years 

u  Sensitivity and specificity for AD of 81% and 70% respectively (Knopman et al., 2001) 

NIA – AA revision (2011) 
u  Core clinical criteria for AD dementia continues to be cornerstone of diagnosis in 

clinical practice 

u  Biomarker evidence is expected to enhance pathophysiological specificity of the 
diagnosis of AD 

u  Biomarker evidence integrated into formulations of probable and possible AD 

     in research settings 

 
McKhann et al., 2011 

BIOMARKAPD – biomarkers for 
Alzheimer’s and Parkinson’s disease 

www.biomarkapd.org 

´  Develop optimally informative biomarkers for AD and PD 

´  Harmonise their use 

 

Local project aims 

u  Standardise biomarker measurement nationally 

u  Validate and make available spinal fluid tests for AD  

u  Explore novel biomarker development to further differentiate ND diseases 

u  Establish a national registry of biosamples and clinical data to support future 
biomarker development 

u  Bring clarity to biomarker interpretation to support AD dementia diagnosis 

Standardisation 

 
National Biobank 

& 
Research Collaboration 

 

Dissemination 

Irish Network for Biomarkers in 
Neurodegeneration  (IN-BIND) 

u  All Ireland network 

u  Clinicians and research scientists with common goals 

u  Platform to support biomarker development in the area of neurodegeneration 
in Ireland. 

www.tcd.ie/research/inbind 
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Biosample / data collection sites 

 
CUH  

 

SVUH 

SSC 

BS Kerry 

SJH 

DNI 

Nilvadipine Safety  
Study 

Nilvad Clinical Trial 

Ethics amendments 
to allow for the free use 
of samples to support 
collaborative research 
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Biomarker test validation process 

Total Tau  
(T-tau) 

Phospho 
Tau  

(P-tau)  

Amyloid-
β42 (Aβ42) 

14 
Patients 

20 
Controls 

3 IQC 
Samples 

2 EQC 
Samples Validation 

x3 

Assay validation IQC & EQC 

u  Acceptable CV <15% 

 
Biomarker 

 
Low conc. IQC %CV 

 
Medium conc. IQC %CV 

 
High conc. IQC %CV 

Aβ42 319pg/ml (7%) 606pg/ml (5%) 1063pg/ml (7%) 

T-tau 202pg/ml (5%) 604pg/ml (6%) 875pg/ml (9%) 

P-tau 44pg/ml (8%) 70pg/ml (4%) 115pg/ml (7%) 

 
Biomarker 

 
Low conc. EQC %CV 

 
Medium conc. EQC %CV 

Aβ42 474pg/ml (5%) 1032pg/ml (8%) 

T-tau 400pg/ml (8%) 1027pg/ml (11%) 

P-tau 57pg/ml (8%) 100pg/ml (6%) 

Reference materials 

Range Category 
 

Biomarker 
 

Range 
 

Normal Reference Ranges 
 
 

CSF Phospho Tau 31-64 

CSF Total Tau 130-345 

CSF Amyloidβ42 612-904 

NICL, UCL Reference Range 
 
 

CSF Phospho Tau 24-68 

CSF Total Tau 146-595+ 

CSF Amyloidβ42 627-1322 

Validation conclusions 

u  3 Core spinal fluid biomarker assays  are fit for purpose 

u  Successfully completed INAB review April 2015 

 

u  Available for clinical spinal fluid testing in SJH since July 2015 

Total Tau  
(T-tau) 

Phospho 
Tau  

(P-tau)  

Amyloid-
β42 (Aβ42) 

u  Results 86%+ of samples measured in SJH matched UCL results 

Current climate and infrastructure in 
Ireland 
u  Different centres varied access to MRI / FDG-PET / spinal fluid analysis 

u  Lack of national standardised practices – acquisition / interpretation and 
delivery 

u  Varying attitudes to their utility 

u  Varying attitudes to lumbar puncture procedure 

u  Ethical considerations - No disease modifying drugs 

u  Psychologically harmful to diagnose? 

  

u  Needs to be clear and agreed indications devised by clinical experts for the 
use of biomarker testing in clinical practice 

 

IN-BIND Clinical Consensus Process 

www.tcd.ie/research/inbind 

u  Who is the test for? – where does the test lie in the dementia diagnostic 
process 

u  Limitations and benefits of the test 

u  How are the tests results to be interpreted by the clinician?  

u  How are the results to be relayed? 
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Consensus Recommendations 

u  Place of biomarker analysis in the diagnostic process 

u  Indications for the use of spinal fluid analysis for AD diagnosis 

 - Atypical cases (language, visuospatial, executive dysfunction) 

 - Early onset cases 

 - Rapidly progressing cases 

 - MCI (?) 

u  Interpretation of spinal fluid biomarker results 

 - Cut offs relevant to the local population need to be developed 

 - Neurochemically compatible with AD? 

 - Neurochemically incompatible with AD? 

u  Patient information and feedback 
 - Mindful of limitations and benefits of spinal fluid biomarker analysis 

 - Test should be used within the context of the entire clinical presentation 

Spinal fluid collection  
for biomarker analysis 

u  Check medications – anticoagulants 

u  LP at L3/L4 or L4/L5 

u  Small diameter needle e.g. 22 gauge 

u  Atraumatic technique 

u  Collect - polypropylene tube 

u  Rest 1 hour after the procedure 

u  Laboratory for processing without delay 

Spinal fluid processing for AD biomarker 
analysis 

u  Process the spinal fluid for storage / analysis within 2 hours of acquisition 

u  Use materials made of polypropylene at all times for CSF collection, 
processing and storage e.g. pipette tips, sample collection and centrifuge 
tubes and cryo-vials 

u  Spinning conditions: 2000g x 10min at room temperature 

u  Aliquots – up to 0.5mL stored at -80oC 

u  Storage – up to 2 years 

Utility of biomarker testing in clinical practice 

u  Knowledge is key 

 Place   

 Indications 

 Interpretation 

 Feedback 

IN-BIND biomarker training module 

www.tcd.ie/research/inbind (resources) 
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