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ALZHEIMER DISEASE

RESEARCH HIGHLIGHTS

Neurogranin in the CSF signals early Alzheimer
disease and predicts disease progression

evels of neurogranin in the

cerebrospinal fluid (CSF) can

be used to detect early synaptic
dysfunction in Alzheimer disease (AD)
and predict disease progression, according
to two recent studies. The findings provide
strong evidence that neurogranin could be
used not only as a diagnostic marker, but
also as a prognostic marker in AD.

Previous work has shown that CSF levels
of neurogranin—a postsynaptic protein
expressed in the brain—are abnormally
high in patients with AD, highlighting its
potential as a biomarker of the disease. An
elevated level of neurogranin is thought to
be a direct marker of synaptic dysfunction,
which is linked to cognitive symptoms in
AD. Measuring CSF levels of neurogranin
could, therefore, provide more
information about the disease process that
underlies cognitive decline in AD than do
tau, phosphorylated tau and amyloid-f,
(AB,_,,), the three ‘core’ biomarkers.

“This type of biomarker is highly
desired, as synaptic dysfunction is an early
and central pathogenetic mechanism in
AD;” explains Erik Portelius, the primary
researcher on one of the studies. “Such
a biomarker might serve as a direct link
that enables us to monitor the progressive
cognitive symptoms.” Both new studies
investigated this possibility by monitoring
participants over time to determine
whether CSF levels of neurogranin
can predict changes in pathology and
cognitive function.

Portelius and his colleagues, who were
one of the first groups to identify the
potential of neurogranin as a biomarker in
2010, analyzed a cohort of 378 participants
who at recruitment were diagnosed as
having AD, mild cognitive impairment
(MCI) or no cognitive impairment.

Baseline measurements of neurogranin
in the CSF confirmed previous findings:
levels were highest in patients with AD
and higher than normal in participants
with MCI. Among patients with
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MCI, however, those whose cognitive
impairment progressed during follow-up
had higher baseline levels of neurogranin
than did those with a stable impairment.
Furthermore, high CSF levels of
neurogranin were found in participants
who had amyloid pathology, indicated by
low levels of AB, , , linking neurogranin to
AD pathology.

Participants were then monitored
for a minimum of 2 years. During this
period, baseline CSF levels of neurogranin
correlated with three measures of disease
progression: the rates of cognitive decline,
hippocampal atrophy and decrease in
glucose metabolism.

“Our findings suggest that neurogranin
in the CSF can be used as an independent
marker of synaptic integrity, which has
previously been difficult to assess in living
patients,” explains Portelius.

The findings by Portelius and colleagues
are supported by those of a separate
study by Kester et al., who took a similar
approach. Among 163 participants,
baseline CSF levels of neurogranin were
abnormally high in those with AD. CSF

neurogranin levels also correlated strongly
with those of total tau and phosporylated
tau, but, in contrast to the findings of
Portelius et al., not with levels of AB, ..
Results from a follow-up period of 2 years
demonstrated that higher CSF levels of
neurogranin predicted progression from
MCI to AD with similar accuracy as the
core biomarkers.

Kester and colleagues also took a second
measurement of CSF neurogranin levels
at the end of the follow-up to enable
comparison with levels at baseline.
Surprisingly, they found no significant
difference in any group except the controls
who had no cognitive impairment.

“This finding indicates that CSF levels
of neurogranin reflect very early synaptic
loss within AD pathogenesis,” explains
Kester. “Neurogranin could, therefore,
have a role in the diagnostic process,
possibly in combination with the core
CSF biomarkers, in identifying patients
who are at risk of AD, and in longitudinal
monitoring of disease progression.”

Portelius and Kester both say that
an important next step is to identify
whether neurogranin could be an effective
biomarker in other neurodegenerative
diseases. Either way, the combined
evidence strongly indicates that
neurogranin will prove valuable in the
management of AD.

“We believe that CSF neurogranin will
be highly important as a novel prognostic
marker for prodromal AD and to monitor
drug effects on synaptic degeneration
in clinical trials of disease-modifying
therapies for AD,” concludes Portelius.
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