
AD frequently co-occurs with iNPH. We assessed whether plasma pTau217 predicts Aβ and Hτ in the brain biopsies of patients with 

iNPH. We demonstrate that plasma pTau217 reliably reflects Aβ and Hτ brain pathology in iNPH. Furthermore, pTau217 can predict 

the development of clinical AD during follow-up in iNPH patients. 
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INTRODUCTION METHODS RESULTS

• Alzheimer's disease (AD) frequently co-

occurs with idiopathic normal-pressure 

hydrocephalus (iNPH).1, 2, 3

• We aimed to assess whether plasma 

phosphorylated tau 217 (pTau217) 

predicts β amyloid (Aβ) and 

hyperphosphorylated tau (Hτ) in the brain 

biopsies of patients with iNPH. 

• We also assessed whether pTau217 

predicts the development of clinical AD 

during follow-up. 

• Frontal cortical biopsies were obtained 

from patients with iNPH in shunt surgery 

procedure and immunostained for Aβ and 

Hτ. 

• Receiver operating characteristic (ROC) 

analyses and area under the curve (AUC) 

values were used to evaluate the 

diagnostic performance of plasma 

pTau217. 

• Cutoffs for pTau217 were determined 

using Youden’s index for biopsy-defined 

Aβ positivity (Aβ+) and combined Aβ and 

Hτ positivity (Aβ+Hτ+). 

• Determined cutoffs were used in binomial 

logistic regression models to estimate the 

relative risk of developing clinical AD 

during follow-up, adjusting for age, sex 

and APOE ε4 carriership.

.  

• Plasma pTau217 reliably 

reflects Aβ and Hτ brain 

pathology in patients with 

iNPH. 

• pTau217 can also predict 

cognitive decline and the 

development of clinical AD 

during follow-up in iNPH

patients.
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• The cohort consisted of 108 patients shunted 

for iNPH.

• The brain biopsy group with Aβ-Hτ- findings 

displayed the lowest pTau217 levels (median 

0.15pg/ml) whereas the Aβ+Hτ+ group 

exhibited the highest levels (median 0.35pg/ml) 

(Figure A).

• ROC analyses yielded AUC values of 0.80 and 

0.81 for pTau217 in distinguishing brain biopsy 

findings of Aβ+ and Aβ+Hτ+, respectively 

(Figure B).

• Binomial regression analysis demonstrated 

increased relative risk of AD in follow-up (mean 

2.7 years) with odds ratios (OR) of 12.9 and 6.1 

for the lower (0.163 pg/ml) and higher cutoffs 

(0.306 pg/ml), respectively
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CONCLUSIONS

pTau217 cutoff (pg/ml)

Predictor Lower 

cutoff 

(0.163) OR 

(95 % CI) 

p-value Upper 

cutoff 

(0.306) OR 

(95 % CI)

p-value

Elevated 

pTau217

12.9 (2.6–

64.2)

0.002 6.1 (2.1–

17.7)

<0.001

Age 1.0 (0.9–

1.1)

0.853 1.0 (1.0–

1.1)

0.400

APOE ε4 

carriership

0.7 (0.2–

1.8)

0.425 0.7 (0.3–

2.0) 

0.540

Male sex 0.5 (0.2–

1.3)

0.174 0.6 (0.2–

1.5)

0.256
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