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Oligoclonal bands (OCB) stem from immunoglobulins in the serum or cerebrospinal fluid (CSF). If OCBs
are found in CSF and not serum, they are indicative of multiple sclerosis (MS), a disease characterized
by nervous system damage. The clinical progression of MS can be measured by the Expanded Disability
Status Scale (EDSS) which rates the severity on a scale of 1 to 10.

BioVU is a resource of over 180,000 leftover blood samples from outpatients that have been collected
and used to extract DNA, and each sample is linked to the individual’s clinical data through a “synthetic
derivative” of their de-identified EMR.
Patients in BioVU are representative of all patients that come to VUMC, in that they come from diverse
regions of the country, varied ethnicities and health statuses, and are of all ages. We have limited our
study to patients 18 years or older. EMR usage at Vanderbilt dates back to 1997, so we have over 10
years worth of clinical information for many patients.

The purpose of this study is to determine if the appearance of OCBs is related to an increased EDSS.
Using the electronic medical records (EMR) from Vanderbilt University Medical Center of twenty-four
patients, a statistical analysis of the relationship between the presence of OCBs within ten years after
diagnosis with the highest recorded EDSS was performed.

Most of the MS patients in our study have been seen at the Multiple Sclerosis Clinic by one of three
physicians. The Vanderbilt MS Clinic was established in 1994 and up to 30 patients are seen each day.
In general, patients at the MS Clinic are seen twice a year. Additionally, some patients in our study
were seen at Vanderbilt in other clinics for other reasons but also have a diagnosis of MS.

After performing a two-sample T test, the data indicated that patients with OCBs had a higher average
EDSS (EDSSw/OCB = 4.78) than those without (EDSSw/out OCB = 4.50) although it was not statistically
significant (p = 0.86). A χ2 test indicated patients with an EDSS higher than the average EDSS of our
patient set (EDSSavg = 4.7) were more likely to have OCBs than those with an EDSS lower than the
average, although it was not significant (p = 0.65). These results suggest there is no relationship
between the appearance of OCBs and a higher EDSS.

Multiple sclerosis is an autoimmune disease characterized by inflammation and axonal demyelination
which can lead to neurodegeneration in the patient. The progression of this degeneration is measured
on the Expected Disability Status Score (EDSS) (table 2). The presence of the antibodies in cerebral spinal
fluid (CSF) appear as oligoclonal bands (OCB) on a protein electrophoresis (fig 1). Over 95% of MS
patients have OCBs in their CSF and not serum making this clinical finding strongly indicative of MS,
although it is not diagnostic.1

Using the data from Vanderbilt Medical Center, we found the results of OCB testing and the highest
recorded EDSS of 24 patients. The EDSS ranged from 1 to 9 among these patients. 20 of the patients had
OCB present, and 4 did not (table 1). We ran a two sample t-test and a chi-squared test on the data in
order to determine the relationship between the presence of OCB and EDSS.
We first looked at the average EDSS of patients with OCB (EDSSavg = 4.78) verses the average EDSS of
patients without OCB (EDSSavg = 4.50) (table 3). The EDSS of those with OCB was higher on average;
however, it was not statistically significant (p = 0.86).
We then looked at the average EDSS of the sample population (EDSSavg = 4.7), and compared patients
with an EDSS higher than the average with patients with an EDSS lower than the average and ran a chisquared test. We found that patients with a higher EDSS were more likely to have OCB than those with a
lower EDSS; however, it was again not a statistically significant difference (p = 0.65 ) (table 4).

Table 1 – A
summary of the
sample population.

Table 3 – Results from a two-sample t-test looking at the
relationship between the presence or lack of OCB and
EDSS.

Figure 1 – An image of protein electrophoresis of normal
CSF and abnormal CSF. The presence of OCBs in CSF is
indicative of MS. 3

Table 4 – Results from a χ2 test analyzing EDSS and
the presence of OCB.

Table 2 – The criteria of each score in the EDSS. 2

While the results of this study were not statistically significant, they did indicate a potential relationship
between OCB and EDSS. With a larger sample size, a significant relationship might be able to be
determined. Other factors of MS, such as age at onset and relapsing remitting verses progressive MS,
might also be able to be linked to the presence of OCBs in the first 10 years of disease. This would allow
physicians to gain a better understanding of MS allowing for better treatment for the patient.
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