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ALZHEIMER’S DISEASE BIOMARKER PROFILE IN
CEREBROSPINAL FLUID OF INDIVIDUALS WITH
IMMUNE-MEDIATED ENCEPHALITIS

To the Editor: Amyloid-beta plaques are one of the neu-
ropathological hallmarks of Alzheimer’s disease (AD), but
despite increasing knowledge, the precise role of this pep-
tide and its precursor protein, amyloid precursor protein
(APP), remains elusive.1 During the last decade, much
attention has been paid to the quantification of AD
biomarkers in cerebrospinal fluid (CSF), resulting in their
inclusion in the 2011 National Institute on Aging–Alzhei-
mer’s Association AD criteria.2

Low CSF Ab1–42 levels are considered a useful diag-
nostic tool to determine amyloid deposition in the central
nervous system. These abnormalities, accompanied by high
total tau (t-tau) and more importantly phospho tau (p-tau)
levels, in an individual with a cognitive impairment are
highly suggestive of underlying AD pathology. The signifi-
cance of an AD profile of CSF biomarkers in asymp-
tomatic individuals is controversial.1

The aim of the present letter was to report six cases of
immune-mediated encephalitis (IME) exhibiting a CSF bio-
marker profile mimicking that found in individuals with
AD.
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All of these individuals had rapid onset of dementia,
with cognitive fluctuation, neuropsychiatric symptoms, and
seizures. The individuals underwent brain magnetic reso-
nance imaging (MRI), CSF analysis, and tumor screening.
An antibody panel performed on CSF from two of these
individuals was positive for voltage-gated potassium chan-
nel antibodies. All had almost complete clinical recovery
after treatment with methylprednisolone or plasmaphere-
sis. None had any evidence of malignancy at follow-up.
CSF biomarker levels were compared with those of 13
individuals with a diagnosis of probable AD and 15 con-
trols without dementia from the Argentine Alzheimer’s
Disease Neuroimaging Initiative3 cohort.

Ab42, t-tau, and p-tau CSF biomarkers were measured
using commercially available enayme-linked immunosor-
bent assays (Innotest b- amyloid(1–42), Innotest hTAU-Ag
and Innotest Phosphotau(181P), respectively; Innogenetics,
Ghent, Belgium).

CSF t-tau levels in individuals with IME were higher
than in individuals without dementia, which strongly sug-
gests underlying neuronal damage. P-tau was just slightly
higher; Ab1–42 levels were low in all six cases (even lower
than in individuals with AD) (Table 1).

Case 1 underwent three lumbar punctures (at onset
and 2 and 12 months after treatment with intravenous
corticosteroids and mycophenolate mofetil). CSF biomar-
ker levels showed higher Ab1–42 levels than in controls
and low t-tau and p-tau. These molecular findings corre-
lated with improvement in cognitive function

Case 1 also underwent positron emission tomography
with Pittsburgh compound B (PiB-PET), which was nega-
tive for Ab1–42 deposition. Case 4 underwent brain
biopsy, which was negative for Ab immune labeling and
showed no evidence of AD neuropathology.

This is the first report, to the knowledge of the
authors, on individuals with IME with a CSF biomarker
profile mimicking that observed in individuals with AD.
It has been generally accepted that low CSF Ab1–42
levels indicate amyloid deposition in the central nervous
system, but the same results were found in this group of
six individuals with IME. The CSF biomarker levels of
Case 1 showed significant fluctuation after treatment
(normalization of Ab1–42 levels and decrease in t-tau
and p-tau), with a concomitant improvement in cognitive
function. In addition, in two of the six individuals, Ab1–
42 brain accumulation was excluded using a second
method (PiB-PET and neuropathology). These findings
suggest the possibility that APP metabolism may be
altered in individuals with IME. In this regard, APP
cleavage by beta- and gamma-secretases may be altered
in a way that results in low Ab1–42 production. Also, it
is possible to envision a scenario in which Ab1–42 clear-
ance, by proteases or through the blood–brain barrier, is
increased.

AD biomarkers have been assessed in previous studies
of individuals with multiple sclerosis and neuromyelitis
optica, with contradictory findings. Most studies showed
no differences between controls and individuals with the
disease.4 In the case of human immunodeficiency virus–
related cognitive decline, lower CSF Ab1–42 with lower
tau and p-tau181 than in controls has been described.5 As

in individuals with AD, Ab1–42 was low in individuals
with CNS infections, suggesting an effect of neuroinflam-
mation on amyloid metabolism.6

In conclusion, an AD-compatible CSF biomarker pro-
file in individuals with rapid cognitive decline must be
carefully interpreted to determine whether an immune-
mediated disorder is involved. Also, the use of AD CSF
biomarkers in individuals with cognitive disorders with
acute onset is discouraged. A more-extensive evaluation of
CSF biomarkers in individuals with IME is warranted to
validate these findings.
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