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Application of cerebrospinal fluid biomarkers in idiopathic normal pressure hydrocephalus
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Abstract Objective: This study aimed to explore the pathophysiology of idiopathic normal pressure hydrocephalus (iNPH) and to evalu—
ate the diagnostic and prognostic value of CSF biomarkers. Methods: 18 patients with iINPH who underwent ventriculoperitoneal shunt in
our hospital from October 2016 to June 2018 were enrolled. Cerebrospinal fluid (CSF) was obtained before surgery (preoperative group) and
6 months after surgery (postoperative group), and CSF was collected from 12 healthy elderly individuals (control group). The levels of CSF
biomarkers NFL, AB42, T—tau, P-tau, AQP1, and Albumin were analyzed by enzyme-linked immunosorbent assay (ELISA). The clinical
symptoms of iNPH patients before and 6 months after surgery were evaluated. Results: At 6 months after ventriculoperitoneal shunt surgery,
13 (72%) of the 18 iNPH patients had an improved iNPH score. The levels of NFL and AQP1 in the iNPH preoperative group were higher
than those in the control group, the ratios were 1.53 and 1.48, respectively (P<0.05); while the levels of T—tau, P—tau and AB42 were lower
than the control group, the ratios were 0.64, 0.68 and 0.48, respectively (P<0.05); there was no significant difference in albumin between the
two groups (P>0.05). The levels of NFL, AB42, P—tau and albumin in the iNPH postoperative group increased compared with the iNPH
preoperative group, and the corresponding ratios were 0.72, 0.62, 0.47 and 0.48(P<0.05). However, the levels of AQP1 and T-tau were de
creased compared with the preoperative group, and the corresponding ratios were 2.01 and 1.15 (P<0.05). Conclusion: The pathophysiology
of iNPH is characterized by reduced periventricular metabolism and axonal degeneration but no major cortical damage.
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Tab 1 Clinical symptoms before and 6 months after surgery and
outcome[M(Q1~Q3)]

SiE| ARATH (n=18) ARJFH(n=18)  HF(n=18)
A 42(29~78) 78(51~89) 14(5~34)°
N 62(43~78) 82(53~88) 9(0~17)*
A 64(61~68) 65(63~81) 0(0~18)"
PROEE 63(23~94) 79(65~83) 0(0~25)"
iNPH 3K 547 56(43~74) 75(62~86) 15(4~23)"

a ARHTGAJR AL, P<0.015b AR5 AR HAL, PG .22 575iNPH:
R IR ARk

2.2 CSF 4r#7 iNPH B ARHTORRTZD i E i h
NFL Fl AQP1 & T &4 A O R, i fi 43 5]
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P <0.05); B2z [a] 1 8 K JERH 25 5 (P>0.05)
(£ 2). INPH BEMEEERATT 6 A (ORf5
ZH) I NFL,AB42  P-tau 475 FH K SE B AR B
(RRZH )3 A, %5 W HEAE R (0.72, 0.62, 0.47, 0.48,
P<0.05), ifii AQP1 . T—tau KFHAF CORATL) T
K I LEAB R (2.01,1.15, P<0.05) (£ 3).,
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Tab 2 Comparison of CSF biomarkers in HI and iNPH preoperative
patients|M(Q1~Q3)]

i AG=10)  AGetg) LD
NFL/(ng/L) 835(658~1236) 1280(855~2280) 1T  1.53
AB42/(ng/L) 487(392~667) 236(165~330) | 0.48°
T—-tau/(ng/L) 383(262~537) 247(126~417) | 0.64"
P—tau/(ng/L) 56(44~78) 38(31~76) | 0.68"

AQPl/(ng/mL)  0.42(0.36~0.68)  0.62(0.41~0.86) 1 1.48°

Albumin/(mg/L) 154(95~187) 126(86~166)— 0.82¢

1P<0.001;"P<0.05;°P<0.01;'P JCHI ik 25 5 s NFL: & 225255 E 1
ABA2: FEMIFEE H-B42; T—tau : B tau 7 H ; P—tau: BEFRIL tau 1 5
AQP1: /KBIEZE I 15 Albumin: FEEH
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Tab 3 Comparison of CSF biomarkers between iNPH patients
before and 6 months after surgery[M(Q1~Q3)]

S| AHT4(n=18) ARJF4l(n=18) *ﬁﬁgﬂ/*
JaH
NFL/(ng/L) 1 280(855~2 280) 1 780(1 106~2 865) T 0.72"
AB42/(ng/L) 236(165~330)  380(234~568) T 0.62*
T-tau/(ng/L) 247(126~417)  123(92-148) | 2.01*
P-tau/(ng/L) 38(31~76) 81(67~93) 1 0.47*
AQPI/(ng/mL)  0.62(0.41~0.86)  0.54(0.36~0.74) | 1.15"
Albumin/(mg/L)  126(86~166) 263(213~337) 1 0.48'

*P<0.001;"P<0.05;NFL: FZR 22325655 115 AB42: JEMFERR 1 -B42;
T—tau: B tau 3519 ;P—tau: BEFRTL tau HH;AQPL: AGHIEHEH 1;
Albumin: F1#5
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