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Abstract

Epstein-Barr virus (EBV) infection may be a prerequisite for the development of MS.
Virtually all MS patients have antibodies to Epstein Barr virus nuclear antigen 1
(EBNAT), compared to 90-95% of healthy individuals. This antibody response is
increased both in pre-symptomatic and manifest MS. Infectious mononucleosis (IM)
the symptomatic variant of primary EBV infection of adolescence, doubles the risk of
future MS. This thesis investigates the EBV-MS connection both by studying
individuals with the risk factor for MS of previous IM and by investigating samples
acquired prior to MS onset. It aims at determining the temporal relationship between
neuroaxonal damage and EBV antibody response before MS onset and searches for an
immunological residual state after IM. The first paper examined B cell populations in
bone marrow from MS patients. Two papers were follow-up studies that investigated
individuals for persistent immunological activity a decade after IM. We assayed seven
selected cytokines and chemokines in the CSF (study II), and antibody reactivity to
EBYV, Measles and Varicella zoster in sera and CSF (study III). Two nested case—
control studies (IV and V), of 669 pre-symptomatically acquired blood samples from
individuals who later developed MS, investigated the marker of neuroaxonal damage,
serum neurofilament light (sNfL), and several anti-EBV antibodies.

No deviations in early B cell lineages were found in MS bone marrow. SNfL
concentrations were increased in pre-MS compared to matched controls (p < 0.0001).
The increase started approximately 10 years before MS onset, significant from 5-10
years before onset (p = 0.02), with increasing difference over time. Anti-EBNA1
reactivity showed an increase in pre-MS compared to controls from 10—15 years
before onset (p = 0.001) and did not increase over time. In the pre-MS group, the
percentage of samples with an increased sNfL were concentrated to the EBV positive
group compared to the EBV negative group (p = 0.038). EBVgp350 antibodies were
elevated 10 years after IM (p = 0.007), while no significant increase in CSF cytokines
was detectable with low power after IM.

In conclusion, neuroaxonal damage is detectable 10 years before MS onset but still
preceded by an EBV serological response. We observed less neuroaxonal damage in
the small group of EBV negative samples acquired before MS. This strengthens the
connection between a previous EBV infection and the start of neuroaxonal damage in
pre-symptomatic MS.
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