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Abstract

Herpesviruses predate the evolution of humans and are globally ubiquitous. Herpes simplex virus type 1
(HSV-1), herpes simplex virus type 2 (HSV-2), and varicella-zoster virus (VZV) establish latency in neuronal
tissue and may cause infections in the central nervous system (CNS). Despite advances in diagnostics and
treatment, the disease burden remains high. The overall aims of this thesis were to explore and evaluate several
aspects of HSV and VZV CNS infection, with the ultimate goal of improving clinical management, from
diagnosis to treatment and prognostication.

Paper I explores cerebrospinal fluid (CSF) biomarkers in 28 patients with facial palsy caused by VZV.
Biomarker expression was consistent with neurological damage and astrogliosis. This pattern was more
pronounced in patients with concurrent mucocutaneous zoster rash than in those without rash, zoster sine
herpete. Associations between biomarker concentrations and neurological outcomes could not be
demonstrated.

Paper II evaluates the CXCL13 CSF biomarker as a means of discriminating between VZV and Lyme
Neuroborreliosis (LNB) in cases of facial palsy. CXCL13 concentrations were significantly higher in patients
with LNB facial palsy (2= 21), though there was some overlap with cases of VZV facial palsy (2= 26). Despite
good performance measures, especially if analyzed early after onset of symptoms, careful interpretation is
advised when concentrations are moderately increased.

Paper III assesses the performance of the FilmArray Meningitis/Encephalitis (ME) panel. The ME panel is a
multiplex PCR panel for syndromic testing in CNS infections, able to detect 14 pathogens, including
herpesviruses and bacteria. ME panel results were compared with routine diagnostic procedures in 4199 CSF
samples from patients with suspected viral CNS infection. Discrepant results were thoroughly investigated to
determine whether PCR detection was correct. A high performance level was demonstrated in calculations on
individual pathogens, but 21 false negative and 20 false positive results were identified. If herpes simplex
encephalitis is suspected, additional testing is warranted despite negative HSV-1 results from the ME panel.
Interpretation concerning positive enterovirus, HHV-6, and S. pneumoniae results may also be complicated
due to false positive or clinically insignificant results.

Paper IV is a pharmacokinetic study of acyclovir and its metabolite CMMG in 21 patients with acute CNS
infection. Renal function, damage to the blood-brain barrier, dosage, and body weight all influenced CSF
concentrations of both molecules. Acyclovir-induced neuropsychiatric symptoms (AINS) were unexpectedly
identified in four patients, together with high CSF concentrations of CMMG, previously implicated in
neurotoxicity. These results justify increased attention to suspected neuropsychiatric symptoms and careful
consideration of dosages in acutely ill patients.

Keywords: herpesviruses, central nervous system, facial paralysis, cerebrospinal fluid, biomarkers, syndromic
testing, acyclovir, neurotoxicity

ISBN: 978-91-8009-254-8 (TRYCK) http://hdl.handle.net/2077/68069
ISBN: 978-91-8009-255-5 (PDF)



