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Table 1 Group Classification.

tau < 200pg/ml tau >200pg/ml

LRG >67ng/ml A B
LRG < 67ng/ml C D

The 90 cases for which the tap tests were carried out were
categorized as A, B, C or D by setting the values for LRG
concentration of 67 ng/ml and for tau protein concentration of
200 pg/ml.
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Fig. 1 Result of tap tests 90 cases.
SR; shunt responder, SNR; shunt nonresponder. Levels of CSF LRG (A), tau protein (B) ratio in
studied groups. Each blue circle represents shunt responders and red triangles represents the
shunt nonresponder individual. Horizontal lines indicate median values.
(A) Correlation between LRG and SR and SNR.
LRG levels were found to be significantly higher in the SR group (96.8 *+ 44.6 ng/ml [mean * SD))
than the SNR group (29.2 = 35.1 ng/ml; ** P < 0.01)
(B) Correlation between tau and SR and SNR.
Tau protein levels in the CSF did not significantly differ between the SR group (1674 = 1054 pg/ml)
and the SNR group (264.9 = 209.5 pg/ml; P > 0.05)
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specificity maximized for SR vs SNR. The optimum
cutoff were 67 ng/m! for LRG ([]). AUC and SE are 0.792
and 0.078 respectively.
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Table 2 Evaluation of tap test and shunt response, cognitive outcomes by group.

Group A Group B Group C Group D
Tap test positive (n = 90) 31/34 (91.2%) 15/21 (71.4%) 15/24 (62.5%) 6/11 (54.2%)
Shunt responder (n = 52) 22/22 (100%) 10/11 (90.9%) 6/13 (46.2%) 2/6 (33%)
MMSE pre (+ SE) 22.05 (£ 0.96) 17.62 (+ 2.03) 22.1 (= 1.25) 17.25 (+ 4.55)
12 months after (+ SE) 25.65 (£ 0.85) 21.62 (£ 1.96) 24.29 (£ 1.23) 17.75 (+ 4.50)
Mean of difference (+ SE) 36 (£ 0.76) 40 (£ 1.25) 223 (= 0.55) 05 (£ 0.87)
CcC 0.656 0.806 0.905 0.982
P'Value * sk 3k sk * 3k
FAB pre (+ SE) 11.38 (= 0.68) 96 (£ 1.15) 120 (£ 0.72) 11.33 (+ 1.86)
12 months after (+ SE) 13.08 (= 0.57) 105 (£ 1.59) 12.87 (= 0.72) 12.33 (= 1.20)
Post-pre mean (= SE) 1.69 (£ 0.57) 1.25 (£ 0.86) 0.87 (£ 041) 1.0 (£ 2.0)
CcC 0.6 0.852 0.836 0573
P-value *

MMSE: mini mental state examination, FAB: frontal association battery
SE: standard error, CC: correlation coefficient,
P-value; P < 0.05*, P < 0.01 **
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Abstract

Diagnostic value of CSF biomarker profile in idiopathic normal pressure hydrocephalus;
leucine-rich o-2-glycoprotein is a potential biological marker

Madoka Nakajima, M.D., Hajime Arai, M.D. and Masakazu Miyajima, M.D.
Department of Neurosurgery, Juntendo University School of Medicine

Object: Cerebrospinal fluid (CSF) shunting can improve symptoms of elderly patients idiopathic normal pres-
sure hydrocephalus (iINPH). However, adjunctive means for confirming the diagnosis remain unavailable. We have
previously reported specific increase of leucine-rich alpha-2-glycoprotein (LRG) in iNPH CSF, and present study in-
vestigates its potential clinical applications.

Methods: We performed CSF tap test (TT) on 90 patients and shunting in 52 patients (mean age 73.5 years),
evaluating symptom improvement and higher cerebral functions-MMSE and Frontal Assessment Battery (FAB)
before and twelve months after shunting. LRG and tau protein concentrations in TT CSF were simultaneously
measured using ELIZA. Then we compared the predictive value of these concentrations with TT results regard-
ing successful shunting outcomes.

Findings: Positive combinations of TT and LRG concentrations of 67 ng/mL or higher, gave 81.6% sensitivity
and 78.6% specificity. Therefore we used LRG (67 ng/mL) and tau (200 pg/mL) cutoff values, LRG=67 ng/m! and
tau< 200 pg/ml, 31 of 34 patients (91.2%) had a positive TT and all operated 22 patients were shunt responders.
Dementia MMSE and FAB scores in them increased from a baseline of 22.05 to 25.65 and 11.38 to 13.08respec-
tively.

Conclusions: A combination of positive TT and biomarkers quantification such as LRG and tau protein, can
reliably predict shunting outcome in iNPH patients.

(Clin Neurol 2010;50:973-976)
Key words: idiopathic normal pressure hydrocephalus, leucine-rich alpha-2-glycoprotein, tau protein, dementia, cerebro-

spinal fluid




