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In a Gaussian distribution the range of mean ± 2 SD or mean ± 2 
CV includes 96 % of the data of the whole group. Correspondingly, with 
a mean CV ~ 12.5 % (Table 2) we calculated for Aß42, Tau and pTau the 
success interval as TV ± 25% [TV = target value= median, s. survey Nov 
2011]. �e corresponding quotas are compared in Table 2. A success 
interval of ± 30% would increase the quota only with about 3% but the 
interval of ± 20% would decrease the quota by 4-6%.

As a consequence, in the surveys “Neurochemical dementia 
diagnostics“we use for Aß 42, Tau and pTau the empirically founded success 
intervals of TV ± 25% [excluding 3-31% of the participants (Table2).

Cut off values for reference range-related data evaluation
�e data of the cut o� values used in the individual laboratory 

for evaluation of the analytical data are shown in Table 3. Obviously 
there is no consensus in the �eld. �e upper values are the 3 to 4 fold of 
the lower reference values (Table 3).�e consequences are unbearable 
as shown in Table 4: A tau protein concentration Tau = 381 ng/ml is 
regarded as normal by 43%, as borderline by 7% and as pathological 
by 50% of the participants (survey Nov 11]). A value of Aß1-42 = 508 
ng/ml with an analytical data range of 69-771 pg/ml (Table 1) was 
regarded as normal by 35%, as border line by 30% and as pathological 
by 35% of the participants [survey Nov 12, Table 4]. Only in cases of 
extreme values the participants reached a higher correctness, but not 
100% of correct evaluations: With a mean Aß42 value of 809 pg/ml and 
an analytical data range between the di�erent laboratories of 420-1280 
ng/ml [Nov 13, Table 4] only 70% correct evaluations were reported. 
For the mean Aß42 value of 242 pg/ml with an analytical data range 
of 136-393 pg/ml (May 12, Table 4) 97% of the values were reported 
correctly. �e detailed variation ranges of evaluations are reported in 
the commentaries [www.instand-ev.de].

Interpretations for differential diagnosis of dementia
�e main t
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the decision range [cut o�]. An improvement of the assays would be 
possible as shown by the pTau results with less than twofold variation 
[53-83 pg/ml, Table 1] and only 3-11% outliers corresponding to success 
quota of 89-97% (Table 2). It remains to hope that the new assays on the 
market [9,14] avoid these de�cits by more stable calibrator samples and 
better test robustness together with suitable control samples. 

Reference ranges
For the cut o� values between normal and pathological values of 

the biomarkers still a�er 6 surveys the participants were far from a 
consensus (Table 3). �e threefold larger upper value compared to the 
lower cut-o� value led to the stunning misinterpretations reported in 
Table 4. Based on the data in several publications [1-3,15] we get the 
average values of the means and standard deviations in Table 6. �e 
usual calculation of the reference ranges as mean ± 2 SD includes 96% of 
the normal controls [cut o� values in Table 6]. �ese data would mean 
that normal Tau protein values are found up to 510 pg/ml and normal 
Aß1-42 values are found as low as 310 pg/ml. If these values would 
be taken as cut-o� values, there would be many data of Alzheimer’s 
patients in the normal range. �e biological range of Alzheimer’s data 
calculated as mean ± 2 SD (Table 6) as an average of the data from 
the literature [1-3,15] has a strong overlap with the range of normal 
controls. A cut o� value for the reference range of tau protein with <510 
pg/ml is in the lower part of the range for AD patients [50-1350 pg/ml]. 
As a consequence we get 30-40% of false negative interpretations for 
AD patients, but for any lower cut –o� value we would get false positive 
interpretations of normal controls. �e same is the case for Aß1-42 with 
a possible cut-o� value of 310 pg/ml. �e overlap of the ranges would be 
still larger if the inter-laboratory variation would be considered. �ese 
considerations show the combined uncertainties for the evaluation of 
the data from an individual patient and explain why false positive and 
false negative evaluations like those for the survey in Table 4 must be 
unavoidable for the individual patient in the daily practice.

Tau protein in ventricular CSF, the rostro-caudal 
concentration gradient

�e CSF sample in survey May 2012 was ventricular CSF collected 
from catheter of an individual patient without a dementia. As shown 
earlier [16,17] normal Tau protein values in ventri 
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