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Currently used biomarkers  
Alzheimer (AD) and Creutzfeldt-Jakob (CJD) 

Diseases 

WHO criteria : possible CJD + positivity 

of p1433  probable CJD 



Tangles containing Phosphorylated Tau 
Protein    (p-TAU)  

Amyloid and/or Neuritic plaques containing Amyloid 
Peptides Ab1-42 (Ab42) and +/- Ab1-40 (Ab40) 

Etiological AD markers in the CSF 

Anti Tau IHC 
N. Streichenberger Neuropathology CHU Lyon 

Neuropathological deposits in AD brain patients 

Increase of both total and p-TAU 
in CSF 

Decrease of Ab42 and/or 
Ab42/Ab40 ratio in CSF 



Neuropathological criteria of CJD 

1/ Pathological Prion deposits 

CSF total PrP by ELISA and CSF PrPsc by PMCA/RT-
QUICK   Candidates biomarkers  outside this topic 

Anti PrP IHC 
N. Streichenberger Neuropathology CHU Lyon 

Anti PrP WB 
A. Perret-Liaudet CHU Lyon 



Neuropathological criteria of CJD 

 

3/ Spongiosis + Neuronal lysis 

HE x 20 N. Streichenberger Neuropathology CHU Lyon 

Normal cortex CJD cortex : neuronal 

loss and spongiosis 

Detection of 14.3.3 protein in the CSF of CJD patients  

 

2/ Astrogliocytosis 

Measure of csf GFAP/S100-B : not included 
for CJD diagnosis criteria 
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Open Classical ELISA assays 

Manual or Semi-automated ELISA  

Immunometric assays for csf AD biomarkers  

Multiplex ELISA assays 
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Significant variability in AD CSF biomarkers values 

 

             —> variability in diagnostic accuracy (grey zone 

around the clinical cutoff ) and in clinical cutoffs  

   

  

 

For p1433, high analytical variability (intra and intercentre)  
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Variability was reported  mainly linked to: 

Existence of pre-analytical 

confounders 

Analytical 

variability 



Preanalytical confounders 

Recommendations reports in the field of AD CSF 
biomarkers 

 Vanderstichele H. et al. 2011; Del Campo M. et al , 2012… 

 Fourier A. et al. 2015:  



CSF Sampling 

Needle diameter and type 

 

Aim 1: decreasing the % of side effects 
linked to CSF puncture  

Inverse correlation between the % of side 
effects and the inner diameter of the needle 
and / or its atraumatic behaviour  

 

 

 



CSF Sampling 

Needle diameter and type  

Aim 2: avoiding hemorragic puncture 

High content of p1433 in 
erythrocytes and/or in blood:  high 
impact of haemolysis on csf levels 



CSF Sampling  

Needle diameter and type  

 Aim 2: avoiding hemorragic puncture 

 Significant impact on csf Ab42 csf in case of hemolysis  
levels decrease by 10-30% 

Significant impact when Total protein  

 > 2,5g/L  t-Tau and p-tau 

 > 1 g/L  Ab42 levels decrease by 20-40 % 

Using an atraumatic needle with low inner diameter is 
recommended 

Reject the haemolysed csf for these different biomarkers  



Ab42csf variability linked to PP tubes 

CSF Sampling: the tube 



P-tau csf variability near the analytical CV 

CSF Sampling: the tube 



CSF Sampling: multicenter study in 

the frame of SFBC task force  

 confirmation of the data obtained in the 
monocentric study 

Proposition to standardise the sampling tube 



Shifting from local tubes to consensual tube  

(Lyon, Lille and Montpellier): consequences for 

Ab42csf 

AD Cutoff*    (csf 

Ab42)  
local tubes new tube 

Lyon 475 669 

Lille 380 746 

Montpellier 572 831 

between lab CV 20,1 % 10,8 % 

* defined by YOUDEN index 

Clear data showing a significant improvement of variability 



The ratio Ab42/40 minimizes the samping 

tube adsorption effect  

Willemse E. Alz and Dem 2017 

Using the consensual reported tube is recommended 

Potentially 

Ratio 42/40 could be used in case of another PP tube 



Centrifugation or not ? 

Yes , to eliminate the possible hemolysis whatever the 
visual aspect of CSF 

 Spinning conditions (done for AD csf panel and p1433) 

last results : spinning conditions are not a confounder 
factor  

For AD biomarkers, the recommendation done : 2000g 
10min with controlled temperature is enough to ensure 
stability of CSF AD biomarkers levels  

Centrifugation of samples  



27 

Storage tube ... plastic Ab42 adsorption 

 Values expressed as pourcentages of the mean values obtained in 
CSF Ab1-42 levels with all the tubes  

 The problem is the same that for sampling tubes 

Storage and stability 



Stability was proven:  

 5 days at 4 °C : all the biomarkers are stable (supernatant 
or clear csf without cells) 

  Up to 2 years at -80°c, aliquoted in small tubes adapted to 
500 ul of CSF  (for AD and p1433 biomarkers) 

 Number of cycles of freezing/thawing  

 p1433 is stable (up to 5 cycles) 

 AD biomarkers:  variablity upon markers (p-Tau>Ab42) 

 

Storage and stability 

Current Recommendation for AD csf biomarkers:  

Maximum of 2-3 cycles 

Freeze at -80°C supernatants stored at 4°C (max 5 days) 



Analytical variability 



Analytical variability 

•French External Quality Assessment Program for csf 1433 protein: 

 

 
Organized by the French network of prion Diseases 

APHP Lariboisière 2007-2017 (Pr JL Laplanche) 

--> In 2012, variability of  results between 5 laboratories 

http://www.sciencedirect.com/science/article/pii/S1552526011023983
http://www.sciencedirect.com/science/article/pii/S1552526011023983
http://www.sciencedirect.com/science/article/pii/S1552526011023983
http://www.sciencedirect.com/science/article/pii/S1552526011023983
http://www.sciencedirect.com/science/article/pii/S1552526011023983
http://www.sciencedirect.com/science/article/pii/S1552526011023983
http://www.sciencedirect.com/science/article/pii/S1552526011023983
http://www.sciencedirect.com/science/article/pii/S1552526011023983
http://www.sciencedirect.com/science/article/pii/S1552526011023983
http://www.sciencedirect.com/science/article/pii/S1552526011023983
http://www.sciencedirect.com/science/article/pii/S1552526011023983
http://www.sciencedirect.com/science/article/pii/S1552526011023983


Analytical variability 

•External Quality Assessment Program: 

The Alzheimer's Association external quality control 

program for cerebrospinal fluid biomarkers 

--> In 2011, large variability of values between laboratories 

http://www.sciencedirect.com/science/article/pii/S1552526011023983
http://www.sciencedirect.com/science/article/pii/S1552526011023983
http://www.sciencedirect.com/science/article/pii/S1552526011023983
http://www.sciencedirect.com/science/article/pii/S1552526011023983


1/ Differences between 

assays providers explained 

by 

 
a/ difference of antibodies 

b/ difference of calibrators  

c/ calibration models… 

Variability linked to assays providers 

Aβ40  

IBL/Euroimmun   

 

CSF Aβ40 :  

IBL values = x 2 Euroimmun 

 

CSF Aβ42/40 ratio:  

cutoff is highly modified 



 

2/ Lot to lot variability (example : t-TAU fujirebio 2011-12) 

  

 

 

 

 

 

 

 

 

 

 

3/ Quality of Instructions For Use (IFU) 
 

     

Variability linked to assays providers 



1/ Non Compliance to the Instructions For Use 

2/ Variability in handling lyophilized calibrators 

(Solubilization, dilution … in plastic tubes…) 

3/ different pipetting methodologies…  

…. 

 

—> Lack of training 

—> Lack of maintenance  

Variability linked to kit users 



Inaccuracy —> Reference Methodes—> Certified 

Reference Material (CRM) 

 
 

     

1/ Bias between different assays  

2/ Variability inter lots 

Solving inaccuracy 



Reference Methods 

Mass Spectrometry 

2 Validated methods for Ab42 

Methods accepted by JCTLM 

CRM was prepared 

The Ab42 immunological assays :  traceability versus 
this CRM 

Native csf was validated  

Data reported on commutability : 33/36 Ok 

Stability and homogeneity running 

Bros et al 2015 

IFCC group 



Decrease analytical CV 

by the way of automatization 

Solving imprecision 



   

Results Automatically Press Start Pipet Samples 

Shifting from Manual WB to automatized Size 

separation (Simple Western) 



Shifting from Manual WB to automatized Size 

separation (Simple Western) 

Peggy Sue Overview Presentation 



Visual separation size 
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P1433 Specificity is increased from 85% with Western blot to 95% 

with simple western  

Raw data 

obtained from SW 



Significant Improvement of both repeatibility 

and intermediate fidelity CVs 
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Influence of hemoglobin and proteinorachia is confirmed 
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Shifting from manual ELISA to others platforms   

Semi-automated ELISA  

Random Access platforms  



Semi-automated ELISA versus manual ELISA 

Repeatability 

Performance Ab42 Ab40 

Manual ELISA 5.9% 
Fujirebio 

3.9-6.1% 
IBL 

Semi-automated ELISA 

old ref Fujirebio (2014) 
2.9-3.3% 

Fujirebio 

3.4-4.3% 
IBL 

Significant decrease of repeatability CV 



Solutions found by collaboration between 

academics and company (JPND) 

Effect on intermediate Fidelity 

Performance Ab42 

Fujirebio 
CV 

Grey zone 700 

ng/L 

Semi-automated ELISA 

old ref Fujirebio (2014) 

 

10.2-10.3% 

 

 

630-770 

 

Semi-automated ELISA new ref 

Fujirebio (2015) 4.2-8% 660-740 

Before : Lyophilised Calibrants to be diluted 
RT (18-26°C) 

Consortium BIOMARKAPD , JPND 

Ready to use Calibrants 
Temperature fixed at 25+0,5°C 

Optimization of SOPs 



Improvement of precision 

•External Quality Assessment Program: 

-->Longitudinal Ab42 CQ 2011-2017 (Lyon)  

Manual  Dynex Ready to use Cal 



Improvement of precision 

•External Quality Assessment Program: 

--> Comparaison intercentres 2011-2017, 

•CV around 30% in 2011  15% in 2017 



CSF Ab42 

Ab42 Performance CV 

Repetabilité 1 - 1.6% 

Inter-module  1.1 - 3.9% 

Fidélité 

intermédiaire 
1.9 - 4% 

Fully automatized Plateforms 

Electrochemiluminescence 

Ab42 Performance CV 

Repetabilité 1.2 - 4.6% 

Inter-module  1.2 - 3.7% 

Fidélité 

intermédiaire 



ELISA Manual testing versus random access (internal data of 
Euroimmun  presented in AD/PD)  

Poster presented at AD/PD, Wien, May 2017 

Ab42  Median CV : 4.5% 
Ab40  Median CV : 3,1% 



Conclusion : analytical aspects  

The analytical standardization is running: 

 Standardization of SOPs, Ready to use calibrators…. 

 Semi-automatization … 

 Precision was improved 

 Full Random Access  

 RPM + CRM (for Ab42, Ab40…) 

 Analytical Accuracy and Precision will be 
improved 



 Main problems seemed to be over 

 Plastic of sampling and storage tubes 

 In fact, with the very promising results in repeatability CV obtained 
with full random acess  

 Some points need to be revisited … 

 

 

 

 

Preanalytical aspects : not finished ! 

From Wikimedia Commons, the free media repository 



CSF Ab42 

Assays in Lyon, Sep 2017 
 

Repetability Ab42 CV range ( 2 levels of concentration) 

0.5 ml Sdt  0.7 % - 1 % 

2 ml Sdt 0.4 % - 0.6 %  

Cupule of company 0.4 % - 0.6 %  

Overall 0.1 % -1.6 % - 

Our Storage tube not tested by the company  

 alternatively manual transfer to Hitachi cupule 

Preanalytical aspects revisited with Full random 

access machine 



p=0.026 

p<0.0001 

•Between tubes, 10 to 15 % Difference of mean of p-Tau : 

-->need to be revisited with machine at 1-2% repetability CV 
Significativity at  2.8 x CV 
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