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Relapsing-remitting Multiple Sclerosis
and Oligoclonal Band Pattern During
Disease Modifying Drug Therapy

Vs . '

Relabuijici-remitujici roztrousena sklerdza a oligoklonalni pruhy

v pribéhu lécby modifikujici pribéh choroby

Abstract

The aim of this study was to assess oligoclonal bands (OCB) in the cerebrospinal fluid (CSF) in
patients with relapsing-remitting multiple sclerosis (RRMS) treated with disease modifying drug
(DMD) therapy. The authors examined a group of 22 patients, 5 males (aged 19-44, mean
29.8 + 6.5 years) and 17 females (aged 26-51, mean 37.8 + 6.7 years). CSF samples were taken
0-42 months before and 1-16 months after the initiation of DMD therapy. The number of OCB
in the CSF was assessed by isoelectric focusing. Paired sample t-test and Wilcoxon signed-rank
test were applied when assessing statistical significance. In the patient group, the number of
OCB at follow-up decreased significantly (mean decrease 6.2, median 3.5, p = 0.001, paired
t-test). These results demonstrate changes in OCB patterns, respectively support the hypothesis
about possible immunomodulation effect of DMD therapy.

Souhrn

Cilem studie bylo vyhodnotit oligoklondlni pasy (OCB) v mozkomisnim moku (CSF) u pacientl
s relapsujici remituijici roztrousenou sklerézou (RRMS) lécenych nemoc modifikujicimi léky (DMD).
Autofi vysetili skupinu 22 pacientd, z nichZ bylo 5 muzd (ve véku 19-44 let, primérny vék
29,8 + 6,5 let) a 17 zen (ve véku 26-51 let, pramérny vék 37,8 + 6,7 let). Vzorky CSF byly ode-
brany 0-42 mésicli pred a 1-16 mésicli po zahajeni DMD lécby. Pocet OCB v CSF byl stanoven
metodou izoelektrické fokusace. K vyhodnoceni statistické vyznamnosti byl pouzit parovy t-test
a Wilcoxondv jednovybérovy test. VV pacientské skupiné se pocet OCB pfi sledovéani vyznamné
snizil (prameérny pokles byl 6,2, median 3,5, p = 0,001, parovy t-test). Tyto vysledky prokazuji
zmény vzorct OCB, respektive podporuiji hypotézu o mozném imunomodula¢nim Gcinku DMD
lécby.
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Introduction

The detailed assessment of the CSF is cur-
rently a part of multiple sclerosis (MS) diag-
nostics. In all stages of this disease, we can
find increased IgG levels in CSF which after
correction for the function of the blood-
brain barrier show its intrathecal synthesis.
It is possible to demonstrate it as OCB. OCB
represent immunoglobulin fractions parti-
cipating in myelin destruction. OCB detec-
tion by isoelectric focusing is the most spe-
cific CSF test for MS [1] - it provides a signi-
ficant support for MS diagnostics because
they are not usually found in the serum of
these patients and are therefore a proof of
antibody production directly in central
nervous system (CNS). OCB in the alkaline
area are by CSF assessment positive (2 or
more bands) in 95-100% of patients with
MS (2, 3, 4]. In 40% of MS patients, OCB
may be found in the serum as well.

OCB can be present even when the CSF
IgG level is normal. Finally, these bands are
not specific only for MS —they are also found
in various inflammatory disorders as well as
in chronic infections of the CNS, in acute
disseminated encephalomyelitis [5], Guil-
lain-Barré syndrome [6] or neurodegenera-
tive dementia [7], vascular, toxic, metabolic,
traumatic or psychiatric disorders, radicular
syndromes or in most peripheral neuropa-
thies [8]. The finding of oligoclonal bands
in the CSF almost doubles the risk of deve-
lop in clinically definite MS [9]. OCB have
a predictive value in the case of negative
MRI but there is no direct correlation be-
tween OCB in the CSF and the demyelina-
ting process as assessed by the MRI.

Therapy of RRMS with interferons leads
to a significant decrease in the number of
relapses and to a shortening of their dura-
tion as well to marked improvement of MRI
findings. There are only limited data con-
cerning immunological CSF findings during
the interferon therapy in the current litera-
ture and changes of OCB patterns mostly
have not been described [10].

The aim of the study, which has been
realized at the Department of Neurology,
University Hospital in Olomouc, Czech Re-
public, was to find out whether OCB num-
ber changes during the DMD therapy. We
tried to investigate whether there are chan-

ges in the OCB patterns during the DMD
therapy.

Subjects and Methods

The studied patient group (N = 22) consisted of
5 males (aged 19-44, mean 29.8 + 6.5 years),
and 17 females (aged 26-51 years, mean
37.8 £ 6.7 years). The diagnosis of RRMS
was established based on the McDonald's
criteria [11].

The CSF was collected by a routine lum-
bar puncture as part of the standard diag-
nostic process prior to the start of the DMD
therapy (042 months before, mean 13,5 =
+ 8,2) and for a second time (after recei-
ving informed consent) 1-16 (mean 6,2 +
+ 2,1) months after the beginning of the
DMD therapy. During the study, some pa-
tients were treated with immunosupressive
therapy (Imuran p.o.) or chronic steroid the-
rapy (Medrol p.o., Prednison p.o.). Relap-
ses were treated with bolus of steroids
(5g Solu-Medrol i.v.) — see Table 1.

The method of Pharmacia Biotech modi-
fied for using of acrylamid gel PhastGel ICF
3-9 and by isoelectric focusing (IEF) with
successive affinity immunoblot was used.
The number of OCB in the CSF was asses-
sed by the method of isoelectric focusing in
a laboratory with the certificate KB/0079,
which was blinded to the aim of this study
and to the patient’s therapy.

Paired-sample t-test (parametric) and Wil-
coxon signed-ranks test (nonparametric) were
applied when assessing statistical signifi-
cance, using SPSS-10 software package
(SPSS, Chicago, USA).

The whole study was conducted in accor-
dance with the Helsinki Declaration of 1975
(as revised in 1983) and it was approved by
local ethics committee of University Hospi-
tal in Olomouc, Czech Republic.

Results

The numbers of OCB before immunomo-
dulation treatment and after the initiation
of DMD therapy are summarized in Table 1
and Figure 1.

Only OCB bands present in the CSF and
absent in serum were considered. In 18 pa-
tients, a reduction in the number of OCB
was observed (mean 7.8 £ 5.9), in 2 pa-
tients the number of OCB increased by 1 and
3 (mean 2 = 1) and in 2 patients there were

no changes in the number of OCB. In seve-
ral patients, a regression from 8 to 1 OCB
was observed. Overall, the number of OCB
between 1st and 2nd examination at fol-
low up decreased significantly (mean 6.2,
median 3.5; p = 0.001, paired t-test), see
Figure 1.

Considering that the distribution of OCB
counts is asymmetrical with lower bound
of 0, statistical significance was confirmed
using a nonparametric Wilcoxon signed-
ranks test (p = 0.0004). Sensitivity for MS
prediction was 90.9, specificity 76.1 and
negative predictive value 99.3.

Discussion

OCB represent the set of antibodies against
yet unknown antigens of the CNS, pro-
bably of ,,nonsense” nature. The dynamics
of the appearance and the development of
OCB during the course of MS is not gene-
rally known yet [12]. In the study by Kaiser
et al. [13], only two cases (1%) out of the
185 CSF samples obtained from patients
with MS demonstrated the specificity of
OCB antibodies against known CNS anti-
gens. Rudick et al. [14] did not observe any
changes in the IgG index, light kappa
chains nor OCB patterns in 137 repeated
samples of CSF before and 2 years after
the beginning of Avonex therapy. Admi-
nistration of interferon beta intrathecally
(i.t.) for duration of 2 months did not lead
in study by Confavreux et al. [15]in 11 pa-
tients after 6 months to OCB change. On
the contrary, a characteristic individual
Jfingerprint” of the OCB in the CSF was
preserved, allowing recognition of the pa-
tient to whom the CSF sample belonged.
Saiz et al. made similar observations in MS
patients who underwent an autologous
hematopoietic stem cell transplantation —
the baseline CSF OCB persisted for 1 year
following transplantation [16]. Kinnunen
et al. [17] have found that in 3 out of the
6 patients with progressive MS, alfa-inter-
feron therapy lead to increased i.t. synthe-
sis and production of OCB.

Other studies [18-20] described the chan-
ges of OCB during the steroid and Cladri-
bin therapy where the changes observed in
the CSF banding pattern were not signifi-
cant. On the basis of the above-mentioned
findings, it is possible to note that during
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of activated T cells in MS plaques. Currently
the role of B cells, plasma cells and immu-
noglobulins in MS have been re-examined,
and findings indicate that humoral immu-
nity also plays a major role in MS pathoge-
nesis. According to Coreale et al. [3], B cells
and their products could exert several po-
tential effects during the course of MS -
autoantibodies against specific myelin anti-
gens could mediate damage to myelin mem-
branes, some studies suggest that natural
autoantibodies could enhance remyelina-
tion, antibodies directed against myelin com-
ponents can participate in anti-idiotypic
networks, which may regulate the course
of MS. Therefore, a critical task is to clearly
desribe this issue and follow-up studies are
necessary considering the patophysiologi-
cal aspects of OCB changes in MS.
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