
Is EBV DNA detectable in CSF in multiple 

sclerosis? 

Introduction
• Epstein-Barr Virus (EBV) is an oncovirus which causes mild

childhood infection or mononucleosis postpubertally as the
primary infection and can form latency that lasts for a lifetime.

• EBV causes Burkitt’s and Hodgkin lymphoma and has also been
associated with nasopharyngeal and gastric carcinoma, SLE, RA 
and MS.

• New studies have reported that close to 100 % of multiple
sclerosis (MS) (vs. 95% controls) patients have EBV antibodies. (1)

• Causation or correlation? Causation would mean that MS is a rare
complication of late EBV infection. Possible mechanisms:

1. EBV-activation in the CNS B-cells leads to CD8 + attack and 
by-stander demyelination. (2)

2. EBV activation in the periphery leads to CD8+ activation and 
migration to the CNS and demyelination via molecular mimicry
of T-cell selfepitopes between CNS and EBV. (3)

3. Immunomodulatory effects of EBV on B-cells, T-cells and other
cells. (4)

• There are contradictory findings about the presence of EBV in the
CNS of MS patients. (5)

Methods
• CSF samples collected at diagnostic lumbar punctures, 28 patients 

subsequently diagnosed with MS and 28 controls with other conditions.

• Samples were centrifugated, live cells aliquoted and cellular DNA was 
amplified (Phi polymerase).

• Sensitive Digital droplet PCR (ddPCR) was used. 

• Cellular DNA: Two aliquots of amplified DNA were used for viral DNA 
detection and two EBV DNA detection methods were applied (in total 4 
tests per patient sample): 

1. direct ddPCR of diluted sample.

2. dilution, PCR to amplify EBV target followed by nested ddPCR. 

• CSF supernatant: DNA was extracted (1 ml) and analysed by direct 
ddPCR. 

• PCR and ddPCR target region was within a repetitive sequence in EBV 
genome. ddPCR data analysis was done with Bio-Rad QuantaSoftTM.

• Sample dilution was done because amplified DNA used as such inhibited 
the fluorescent reaction and nested PCR reactants inhibited droplet 
formation.

Conclusions
• EBV can be detected from both the CSF 

of MS patients and controls.

• The amount of EBV-DNA in CSF seems
to be very small.

• There doesn’t seem to be a mechanism
prohibiting access of all EBV positive
cells to the CNS.

• We will continue by purifying the
amplified DNA samples and running
ddPCR and HERQ9-PCR* to verify the
results with about 100 ng of sample
DNA per reaction (previously <10ng).

Results
• CSF cellular DNA: 6 MS patients (21%) and 5 controls (18%) 

showed positivity in one of the 4 tests. (p=n.s.)

• CSF supernatants: One MS patient (3,5%) was positive for EBV 
DNA.
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Discussion
• Our findings are in line with previous studies in that EBV DNA can

be found in CSF of both MS patients and controls.

• Problem with our results is that no MS patient or control had more
than one positive result in the four tests performed.

• The possible explanations for this include the low amount of EBV 
DNA in samples (<10 ng) and that the general DNA amplification
might not have replicated viral DNA in all samples as prominently. 

• However, the fact that EBV DNA is detectable shows that the EBV 
has access to CNS both in MS patients and controls.

• We will continue by purifying the amplified DNA samples and 
running ddPCR and HERQ9-PCR to verify the results.

Table showing MS-patients (MS#) and controls (C#) who had EBV-DNA 

positivity in one of the tests.
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Charts showing an example of part of a ddPCR run; on the left 8 patient samples with 1 

showing some positive droplets (blue dots above the purple line [inside the red circle]), on 

the right negative and positive controls (amplified DNA from EBV-positive T-cells).

In ddPCR samples are first driven into oil droplets and then
PCR is performed. Analysis is then performed, computerized
laser detection spots individual droplets.

Flowchart of 
our project so
far.

*) HERQ9 = a novel multiplex quantitative PCR to differentiate and quantify all nine human
herpes viruses.


