
Clinico-immunogenetic characteristics of multiple
sclerosis with optic neuritis in children

AN Boiko*,1, ME Guseva1, MR Guseva2, S Yu Boiko2, MA Sudomoina3, OV Bikova4, OI Maslova4, OO
Favorova3 and EI Gusev1

1Department of Neurology and Neurosurgery of the Russian State Medical University, Ostrovitianova 1, Moscow, Russia;
2Department of Ophthalmology of Pediatric Faculty of the Russian State Medical University, Ostrovitianova 1, Moscow,
Russia; 3Department of Molecular Biology and Biotechnology of Pediatric Faculty of the Russian State Medical
University, Ostrovitianova 1, Moscow, Russia and 4Department of Neurology of the Institute of Pediatry of the Scienti®c
Center of Children Health, Lomonosovskyi pr., Moscow, Russia

The frequency of multiple sclerosis (MS) with clinical onset before 16 years of
age in different regions of Russia ¯uctuates from 2 to 10% of all MS patients. One
of the most frequent signs of MS manifestation and/or exacerbation at this age is
optic neuritis (ON). Forty-seven children with MS were observed in Moscow.
Diagnosis of MS in every case was clinically de®nite and proved by serial MRI.
Clinico-tomographic dissociation was noticed: numerous large lesions, typical
for MS on T2 images were often seen in children with mild or moderate residual
neurological symptoms. All patients had relapsing/remitting MS course, mean
EDSS was 2.24+0.26. Thirty-eight children (80%) had ON at least once, ten
(21.3%) ± twice or more times. In several cases ON had subclinical course or
might be missed and the damage of the optic nerve with partial atrophy was
found only after complex ophthalmological investigation including visual
evoked potentials. Thus, the clinical course of MS and ON have some
peculiarities in children and may be genetically based. Analyses of allelic
polymorphisms of HLA-DR and TNF loci on chromosome 6 was performed.
Data from children with MS were compared with data from their parents,
healthy controls and other MS patients from the same ethnic group. Children
with MS had increased frequency of DR2(15) and TNF-a11, but not TNF-a9 as
adult MS patients from the same ethnic group. The presence of TNF-a7, rare in
adult patients, could be proposed as a marker of early MS onset. Journal of
NeuroVirology (2000) 6, S152 ± S155.
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Introduction

Russia is in the zone of medium MS frequency, the
ratio of MS prevalence ¯uctuates from 15 to 70 per
100 000 of population (Boiko 1994; Boiko et al,
1995). Cases with early MS onset are registered in
different regions of Russia, the frequency of MS
with clinical manifestation before age 16 ¯uctuates
in Russia from 2 to 10% of all MS patients (Guseva,
1994), which is in concordance with other countries
(Duquette et al, 1987).

Childhood MS requires more and more attention
and speci®c management (Hanefeld, 1998). The
most frequent MS in children starting from age 10 to
13 years, while more early MS manifestations were
also described (Izquierdo et al, 1986; Hauser et al,
1982; Baidina and Shutov, 1990; Hanefeld et al,

1991; van Lieshout et al, 1993). The disease was
reported to have some clinical peculiarities at this
age: predominance of girls, brainstem symptoms
and optic neuritis are characteristic (Hauser et al,
1982; Hanefeld et al, 1991; Guseva, 1994; Guilhoto,
1995; Hanefeld, 1998). As a rule childhood MS has
relapsing/remitting course, rarely secondary pro-
gressive (Duquette et al, 1987; Baidina and Shutov,
1990).

Genetic studies of childhood MS are very rare.
Serological investigations showed possible peculia-
rities in HLA class I locus (Efrimenko et al, 1995).
Recently high frequencies of secondary Lebus
hereditary optic neuropathy (LHON) mutations np
4213, 4917 and 13708 of mitochondrial DNA was
reported in children with MS and ON (Ohlenbusch
et al, 1997; Hanefeld, 1998), while the signi®cance of
these genetic peculiarities is not high and should be*Correspondence: AN Boiko
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studied further (Ohlenbusch et al, 1998; Wilichows-
ki et al, 1998). The aim of our study was to investigate
clinico-immunogenetic peculiarities of children
with MS and ON from the Russian ethnic group.

Results

Forty-seven children with de®nite MS according to
Poser criteria were included in the study. Main
clinical characteristics of these patients are in Table
1. All patients have relapsing/remitting not severe
MS course, only six patients (12.8%), secondary
progressive. Mean age of MS onset was 11.46, in the
majority of children MS started from 10 to 14 years
of age, the earliest onset of MS in our group was a
girl with optic neuritis appearing at 4 years of age.
Mean EDSS ratio 2.24+0.26. The most frequent
residual clinical symptoms were signs of optic
nerve involvement, pyramid signs and eye move-
ments disorders. There was no statistically de®nite
association between vaccination or any speci®c
childhood infection and the manifestation of MS,
while 73.3% had chronic tonsilitis with or without
tonsillectomy.

Thirty-eight children with MS (80%) had ON at
least once, while ten of them (21.3%) twice or more.

In 18 cases (38%) ON was a MS clinical manifesta-
tion. Often signs of sub-clinical optic neuritis were
found only after complex ophthalmologic observa-
tion (perimetry, contrastometry, visual evoked
potentials). In comparison to adult MS patients
children with MS and optic neuritis had less
frequent headaches, occular pain, two-side involve-
ment and progressive course of optic neuritis, but
more often severe oedema and papillitis, seen at the
ophthalmoscopy. There was a disassociation be-
tween the degree of the loss of visual function and
the ophthalmoscopic picture that was seen. De-
crease in visual acuity and changes in visual ®elds
could be accompanied with the normal ophthalmo-
scopic picture and the features of partial optic nerve
atrophy might appear in the period of restoration of
vision. Dystrophic changes were observed at
ophthalmoscopy in 28 patients (59.6%) from this
group.

The multiple damage of white matter was in
every case proved by serial MRI. Typical lesions of
high intensity were seen on T2 scans. The majority
of children had from four to ten lesions. Large
periventricular lesions with a diameter higher than
2 sm were frequent, while on the whole character-
istics of lesions were the same as in adult MS
patients. This has been noted also in other studies
(Golden and Woody, 1987). A clinico-tomographic
dissociation could be proposed for childhood MS:
mild or moderate disease course often could be
accompanied by numerous large lesions on T2 MRI
scan.

Previous genetic studies showed, that MS pa-
tients from this ethnic group had increased fre-
quencies of DR2(15), TNF-a1 TNF-a9 and decreased
TNF-a7 (Gusev et al, 1997a; Sudomoina et al, 1998).
Increase of TNF-a1 frequency was also seen in the
Norwegian ethnic group (Gusev et al, 1997b), while
in other Caucasians increase of TNF-a11 frequency
was found (Roth et al, 1994). Children with MS have
also increased frequency of DR2(15) with RR=2.32,
P=0.02 for comparison with healthy controls (Table
2) and RR=5.25, P=0.013 for comparison of the

Table 1 Main clinical characteristics of 47 children with MS
clinical onset at age before 16 years

Characteristics Children with MS

Gender
Mean age of onset
Mean EDSS ratio
Relapsing/remitting course

secondary progressive
Mean number of relapses
Decrease of vision acuity/®elds
Pyramid signs
Eye movement disorders
Sensory disturbances
Cerebellar signs

26 girls and 21 boys
11.46+0.41
2.24+0.26
47 (100%)
6 (12.8%)

3.04+0.22
38 (80.9%)
36 (76.6%)
21 (44.7%)
20 (42.6%)
15 (31.9%)

Table 2 Phenotypic frequency of DR2(15) and several TNFa alleles in children with MS, adult MS patients and controls from the
Russian ethnic group

Genetic markers MS with onset at age before 16 years Adult MS patients Controls

DR2(15) 18 from 42 (42.9%)
RR=2.32, P=0.02

68 from 167 (40.7%)
RR=2.13, P<0.001

63 from 258 (24.4%)

TNFa1 1 from 27 (3.7%)
n.s.

9 from 149 (6.0%)
RR=18.9, P<0.001

1 from 295 (0.3%)

TNFa7 7 from 27 (25.9%)
n.s.

11 from 149 (7.4%)
RR=0.15, P<0.001

101 from 295 (34.2%)

TNFa9 1 from 27 (3.7%)
n.s.

29 from 149 (19.5%)
RR=8.66, P<0.001

8 from 295 (2.7%)

TNFa11 14 from 27 (51.9%)
RR=2.45, P=0.04

36 from 149 (24.2%)
n.s.

90 from 295 (30.5%)

RR, relative risk; n.s., not signi®cant
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frequencies of transmitted and non-transmitted
haplotypes in familial study (Table 3).

Only one child has TNF-a1 allele ± very rare in
controls and more frequent in adult MS patients.
Children with MS do not have increase in TNF-a9
frequency, seen in this ethnic group in adult
patients (Table 2), while the frequency of TNF-a11
is signi®cantly increased. Also children with MS
have more frequent TNF-a7 allele, rare in adult
patients. The frequency of TNF-a7 in children with
MS is close to that observed in healthy controls ± the
comparison with adult MS patients showed a
statistically signi®cant difference with RR=4.39,
P=0.01. Analyses of the frequencies of transmitted
(MS patients) and non-transmitted haplotypes
(`controls') proved the association of childhood
MS with TNF-a11 (Table 3). The frequency of
TNF-a7 in children with MS was two times lower
than in non-transmitted haplotypes from their
healthy parents (RR=0.29), while this difference
does not reach statistical signi®cance. Thus, the
presence of TNF-a7 beside DR2(15) and TNF-a11
(the last two markers may be linked, Roth 1994)
could be proposed as a marker of an early clinical
manifestations of MS. It might be associated with a
less severe MS clinical course, shown in our
previous study (Gusev et al, 1997a). The association
of these markers with clinical features of childhood
MS as well as a possible association between DR
and TNF markers in children with MS merits
further investigations.

Materials and methods

Data from 47 children with clinically proven MS
according to Poser criteria were included (26 girls
and 21 boys, mean age at onset of MS 11.46+0.41).
Complex observation included neurological and
ophthalmologic observation with perimetry, con-
trastometry, visual evoked potentials and MRI.
Forty-two children participated in the genetic
study. HLA-DRB1-typing were performed using a
variant of Sequence Speci®c Primers (SSP) techni-
que (Alekseev et al, 1995). The used set of primers
allows ampli®cation of all currently reported DRB1
alleles and to break them down into groups
corresponding to DR speci®ties. Analysis of the
length of polymorphisms in two closely linked
microsatellites near TNF genes was also carried out

(Nedospasov et al, 1991). Two-step ampli®cation
procedure provides a way to de®ne distinct alleles
of TNF-a and TNF-b alleles simultaneously with
TNF-ab haplotypes. The data received were com-
parable with: (i) previously received data for
healthy controls from the same ethnic group (328
for DRB1 and 295 for TNF; (ii) previously received
data from adult MS patients (258 for DRB1 and 149
for TNF (see in Boiko, 1997; Sudomoina et al,
1998); and (iii) data of healthy parents of these
children (34 pairs for DRB1 and 24 for TNF).
Phenotypic frequencies were compared for popula-
tion studies. Analyses of frequencies of transmitted
and non-transmitted haplotypes were used for
familial study (see Roth et al, 1994). Not one parent
of children with MS had MS or any neurological
dsyfunction suspected of being MS. Relative risk
with its con®dential intervals was analyses, its
signi®cance was calculated according to the w2-ratio
with Yates correction or to Fisher two-side test.
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Table 3 Frequencies of DR2(15) and several TNFa alleles in
transmitted and not-transmitted to children with MS haplotypes
from their healthy parents

Genetic
markers

Transmitted
haplotypes

Non-transmitted
haplotypes RR and P-value

DR2(15)

TNFa1

TNFa7

TNFa9

TNFa11

14 from 34
(41.2%)

1 from 24
(4.2%)

7 from 24
(29.2%)

1 from 24
(4.2%)

14 from 24
(58.3%)

4 from 34
(11.8%)

0 from 24
(0%)

14 from 24
(4.2%)

1 from 24
(4.2%)

5 from 24
(20.8%)

5.25, P=0.013

n.s.

n.s.

n.s.

5.32, P=0.018

RR, relative risk; n.s., not signi®cant
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