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The promise of cerebrospinal 
fluid biomarkers in 
idiopathic normal pressure 
hydrocephalus

With population aging and a surging prevalence of neuro-
degenerative diseases, clinical neuroscience requires new, 
low-risk methods for diagnostic and prognostic purposes. 
Idiopathic normal pressure hydrocephalus (iNPH) is in-
creasingly encountered in everyday clinical practice. As in 
these patients a delayed diagnosis leads to a worse prog-
nosis, physicians are in constant search for the best diag-
nostic methods. The standard method of treatment (1) for 
iNPH is cerebrospinal fluid (CSF) diversion through a surgi-
cally placed shunt, and one of the best known prognostic 
approaches for shunt efficiency is external lumbar drain-
age (ELD).

However, even if all the procedures are strictly followed, 
each patient will require an individual approach. A good 
result may be absent after removing ELD, but the patient 
may still respond well to the shunt, and vice versa. In many 
cases, the usefulness of shunt placement is evaluated em-
pirically without additional objective parameters. To fur-
ther standardize the process and eliminate surprises, ELD 
should be combined with non-invasive procedures such 
as assessing biomarkers from CSF. The neuropathology of 
iNPH includes severe degeneration of periventricular ar-
eas, and neurodegenerative processes inevitably lead to 
changes in CSF composition (2).

There is a need for biomarkers that could distinguish iNPH 
from other clinical mimics, especially Alzheimer’s dis-
ease (AD). It is well established that the concentration of 
amyloid-β (Aβ1-42) in CSF is notably lower, and the con-
centration of total tau (tau) and phospho tau (p-tau) is 
higher, in AD patients than in healthy controls. Various 

studies have investigated biomarkers for iNPH, but none of 
the biomarkers are currently in clinical use. Also, 25%-40% 
of iNPH patients exhibit AD (1).

The study by Brgić Mandić et al (3) published in the current 
issue of the Croatian Medical Journal hypothesized that 
changes in CSF concentrations of a Aβ1-42, tau, and p-tau 
may help in the prognosis of response to treatment in pa-
tients with iNPH. The concentration of all the tested bio-
markers increased during the first 36 hours of ELD. Aβ1-42 
levels were higher in responders than in non-responders at 
all measurement points, with a significant difference after 
72 hours. Respondents also had a significantly higher Aβ1-
42/Aβ1-40 ratio at all time-points.

The findings by Brgić Mandić et al are extremely interest-
ing since some of the previous studies showed that shunt-
responders had lower lumbar CSF concentrations of tau 
and p-tau proteins than non-responders, with no signifi-
cant difference in Aβ 1-42 levels (4). Some studies showed 
decreased levels of Aβ 1-42 (2), while others observed in-
creased levels of Aβ 1-42 and tau proteins (5). These appar-
ent discrepancies may be attributed to variations in analyt-
ical methods, methodological weaknesses, a small number 
of studies dealing with Aβ 1-42 changes, and different CSF 
sample collection times after varying drainage durations. 
Such data should, therefore, be interpreted cautiously with 
sufficient comparative variables, especially taking into ac-
count that CSF biomarker levels in patients with iNPH may 
be affected by an inherent reduction in brain volume (5). 
Finally, the best prognostic value might be obtained by 
using a combination of several CSF biomarkers (6).
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In addition to predicting the benefit of shunt placement 
after ELD, biomarkers could be used to monitor the pro-
gression of the accompanying cognitive decline and de-
termine the long-term prognosis of patients with iNPH. 
Ultimately, an optimal biomarker should be able to tell us 
whether the patient has reached the tipping point in the 
course of the disease when there will no longer be any 
benefit from shunt placement.

Significant preclinical progress has been made in establish-
ing the prognostic factors for iNPH, but to transfer these 
findings into everyday clinical practice, studies on larger 
cohorts are needed. Over the coming years, progress is ex-
pected in the treatment of neurodegenerative disorders, 
and one of the main requirements for successful applica-
tion of novel therapies will be the development of suitable 
biomarkers. The work by Brgić Mandić et al elegantly dem-
onstrates that using the known biomarkers for neurode-
generative diseases in a novel setting may give us just the 
results we require (3).
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