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Objectives

● Define Epstein-Barr Virus
● Discuss the evidence
● Review the study itself
● What it means
● Unanswered questions



What is Epstein-Barr Virus?

● EBV is a human herpesvirus
● It infects ~95% of adults 
● After infection, it persists in latent form in B lymphocytes
● Transmitted via saliva



Evidence to Support EBV as a link to MS

● A causal role of EBV is supported by the increased MS risk after infectious 
mononucleosis.

● Elevated serum antibody titers against EBV nuclear antigens (EBNAs) 
● The presence of EBV in MS lesions reported in some, but not all, pathological 

studies. 



Longitudinal analysis reveals high prevalence of 
Epstein-Barr virus associated with MS

● 10 million young adults on active duty in the US military
○ 955 diagnosed with MS during their period of service

● Risk of MS increased 32x after infection with EBV
● Serum levels of neurofilament light chain increased only after EBV 

seroconversion
● These findings suggest EBV as a leading cause of MS



Cohort

● US military 1993-2013
● Racially diverse population 

of >10 million individuals
● 5.3% of individuals were 

EBV negative at the time of 
first sample
○ This translates into hundreds 

of thousands young adults 



EBV Sampling
● 801 MS patients and 1566 controls
● 1 of the 801 MS cases occurred in 

an individual who was EBV negative 
at the last sample. 

● At baseline, 35 MS cases and 107 
controls were EBV negative 
○ all seroconverted before the onset of MS

● The median time from the first 
EBV-positive sample to MS onset 
was 5 years 

● Not true of CMV



How do we know this is true of EBV and not other 
viruses?



sNFL Levels 
● sNfL levels increase as early as 6 years before clinical MS onset
● sNfL levels in individuals who were EBV negative at baseline and went on to 

develop MS were similar to those of non-MS controls
○ Meaning no signs of neuroaxonal degeneration prior to EBV seroconversion



How do we know EBV leads to MS and not the other 
way around?

● Strength of association
○ To explain a 32-fold increase in MS risk, any confounder would have to confer a >60-fold 

increase in risk of EBV seroconversion and a >60-fold risk of MS however none of the known 
or suspected risk factors for MS has such strong associations. 

○ The next strongest known risk factor for MS, homozygosity for the HLA-DR15 allele, which 
confers a threefold increase in MS risk, is not associated with EBV positivity and thus cannot 
explain the EBV-MS association. 
■ EBV infection and HLA-DR15 may act synergistically in causing MS. 

○ Environmental factors are also far too weak to materially confound the EBV-MS association. 
● Anti-EBNA antibodies are a strong and consistent predictor of MS risk in EBV-

positive individuals up to 15 to 20 years later



What about the 1 case that was EBV negative?

● 1 MS case was EBV-negative in the last sample, 
obtained 3 months before MS onset, which could suggest 
that EBV was not the cause of disease in this patient, 
unless…
○ Infected with EBV after the last blood collection?
○ Failed to seroconvert in response to infection? (an uncommon but 

nevertheless regular phenomenon seen after infections and 
vaccines)

○ Misdiagnosed?
● The extremely low MS risk in EBV-negative individuals 

suggests that most MS cases are caused by EBV and 
could thus potentially be prevented by a suitable vaccine. 



Questions Left Unanswered

● Will EBV vaccination prevent or reduce the incidence of MS?
● Will treating infectious mononucleosis with antivirals reduce the incidence of 

MS?
● Will treating MS with anti-EBV DMTs alter the course of MS?



Questions?
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