Viral meningitis
– post-infectious cognitive dysfunction and
		 associated neuropathology
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Objective

Viral meningitis is a common infection in the central nervous system
(CNS). Generally, the disease is considered self-limiting with a mild clinical course. However, recent studies have indicated that patients with
viral meningitis may develop persisting cognitive impairment such as
short-term memory loss and attention deficits(1-2). Patients with CNS
infections are commonly hospitalized in a department of general internal medicine where therapy is primarily focused on the initial acute
phase of the disease aiming at normalisation of infection parameters.
Cognitive dysfunction may thus be overlooked.
Magnetic Resonance Imaging (MRI) using Diffusion Weighted Imaging
(DWI) has provided more detailed and accurate imaging than standard
sequences(3-5). MRI spectroscopy indicates that variations in the concentrations of different substances can be used as surrogate markers
for cerebral damage (gliosis and neuroinflammation)(3-5,6). Brain-specific proteins in cerebrospinal fluid (CSF) for instance protein S-100B,
glial fibrillary acidic protein (GFAP), myelin basic protein (MBP), neuron-specific enolase (NSE) and neopterin(7-8) can be used as biomarkers
of neuronal injury in meningitis. Similarly, serum cytokines can be used
to monitor the inflammatory process.

Hypotheses
• Viral meningitis, properly named viral meningo-encephalitis, results
not only in meningeal irritation, but also in parenchymal lesions leading
to adverse cognitive dysfunction.
• The degree of post-infectious cognitive dysfunction correlates with
abnormalities visualised by MRI (particular DWI and spectroscopy) and
changes in concentrations of brain-specific proteins in CSV and cytokines in serum.

Methods
Participants: A total of 35 patients with possible viral meningitis based
on clinical evaluation. More over, 20 patients suffering from bacterial
meningitis were included allowing comparison of parameters. Patients
admitted to Aarhus University Hospital (Dept. of Infectious Diseases
and Dept. of Neurology) as well as the Regional Hospitals of Randers
and Silkeborg (Dept. of Internal Medicine) during a period of six months
and fulfilling the inclusion and exclusion criteria were invited to participate in the study.

Figure 1: Examinations program of the patients at admission and follow-up
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Results and perspective
Results are pending. We hope that the study will provide new insight
into the prevalence and extent of neuropsychological adverse manifestations and associated prognostic indicators in patients with viral
meningitis.
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Background

Study Design: A prospective follow-up study. Lumbar puncture was
used as an obligatory diagnostic test. Cognitive tests were carried out
in order to study the cognitive function of the patients over time and
to make a systematic assessment of depression using the Major Depression Inventory (MDI) and the Health-related Quality of Life (HQOL)
SF-36 questionaires. The computerized cognitive testing system,
CogState, was used five times from disease onset until follow-up (at
three months). MRI was performed within 72 hours of admission. The
CSF was tested for etiology, level of brain-specific proteins and detection of intrathecal antibody synthesis (IgG, intrathecal synthesis).
Serum was analysed for level of cytokines (multiple xMAP lunimex),
distribution of apo-ε4 allel (risk factor for Alzheimer’s disease and cardiovascular diseases) and detection of matched intrathecal IgG antibody synthesis (figure 1).

EXAMINATIONS

Our aim was to examine cognitive dysfunction and associated clinical,
neuroradiologcal and biochemical markers in adult patients with viral
meningitis.

