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Introduction: Multiple sclerosis is a chronic inflammatory, autoimmune, demy-
elinating, disease but also degeneration of axons, with mainly progressive course, 
causing greater or lesser degree of disability. In addition to genetic predisposition 

the environmental factors, with particular importance of early viral infection, have 
an essential role in the development of MS. These are called long-acting viruses that 
remain hidden in the body for years by encouraging latent immunological changes 
in the body, eventually resulting in autoimmune demyelination and the appearance 
of disease symptoms, which confirms the high titer of antibodies to certain viruses 
in patients with the MS. To first of all herpes simplex virus, Epstein Barr virus, cyto-
megalovirus and rubella virus. Goal: Goal of this study is to analyze the incidence of 
early infection with rubella virus, herpes simplex, cytomegalovirus and Epstein-Barr, 
in MS patients using titers of IgG and IgM antibodies. Material and methods: The 
study included patients treated at the Neurology Clinic in Sarajevo, with a diagnosis 
of multiple sclerosis (newly discovered) in the period January 2009 - December 2011. 
To all patients beside history and neurological examination and tests to confirm the 
MS (brain MRI, evoked potentials and CSF examination) made   serological tests for 
viruses, HSV, Rubella virus, cytomegalovirus and Ebstain-Barr’s virus, with reference 
to the previous parameters (old) and new viral infection. Results: In this period 
there were 118 newly diagnosed multiple sclerosis from which 69.5% (82) female 
and 30.5% (36) male patients aged 23-56 years. IgG antibodies to herpes simplex 
virus was positive in 93.2% (110 patients) (72 F and 38 M and IgM only in 0.84% (1 
patient). Ig G in Cytomegalovirus was positive in 86.44% (102 subjects, 71 females 
and 31 males), while IgM was negative in whole sample. IgG Rubella virus was posi-
tive in 61.01% (72 patients, 52 F and 20 M) and IgM was negative in all, while IgG in 
Ebstain -Barr’s virus was positive in 83% (98 patients). Conclusion. Early infection 
by herpes simplex virus, cytomegalovirus, Epstein-Barr and Rubella is present in 
patients with multiple sclerosis in a significant number so the conclusions is the fact 
that in the development of multiple sclerosis an important role early exposure to 
these viruses. Key words: early viral infection, multiple sclerosis.
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1. INTRODUCTION
Multiple sclerosis is an inflamma-

tory, autoimmune disease, mainly of 
white mass of the brain, which some-

times may involve the gray matter, pri-
marily subcortical and those in the an-
terior horns of the spinal cord (1, 2). To-
day from this disease in the world pop-

ulation suffers about 2.5 million people, 
with a tendency of increase in the num-
ber of patients. Prevalence increases 
with the distance from the equator.

In the etiology of MS occurrence 
are noted early viral infections, ge-
netic predisposition and environmen-
tal factors. (3)

Viruses that are brought in connec-
tion with the development of multiple 
sclerosis are: family of DNA viruses 
(herpes simplex virus, human type 6, 
Epstein Barr’s, Cytomegalovirus) and 
RNA viruses the Rubella virus.

Herpes simplex virus is a DNA vi-
rus from the family subfamily Alpha-
herpesvirinae Herpesviridae with size 
of 110-120 nm. It multiplies in the nu-
cleus and cytoplasm of infected cells. 
Herpes simplex virus infections occur 
during the first years of life, passing 
mostly as latent, asymptomatic and re-
sult in the presence of virus in sensory 
ganglia n. Trigeminal where they re-
main present throughout life (4).

IgM antibody titer which is taken 
as a positive is titer greater than 0.200 
IU/M and IgG antibodies 1:231 IU/M. 
70-80% of patients with MS have an-
tibodies for HSV type I. A study of 
American Pathologists, which was per-
formed on brain tissue of deceased per-
sons with a diagnosis of MS, confirmed 
the existence of this virus in the de-
myelinating plaques in 37%. Human 
herpes simplex virus type 6A is DNA 
from subfamily Betaherpesvirinaevi-
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rus size 160-210 nm. It is now consid-
ered one of the cofactors in the devel-
opment of MS especially in time of re-
lapse. A study of American pathologists, 
which was done on brain tissue of de-
ceased persons with a diagnosis of MS, 
confirmed the existence of this virus in 
the demyelinating plaques in 32% of re-
spondents (5, 6, 8).

Cytomegalovirus is a DNA virus of 
the subfamily Betaherpesvirinae size of 
150-200 nm. The primary infection is 
usually unnoticed with unapparent la-
tent retention in the parenchymatous 
organs and cells of the salivary glands. 
50-74% of the world’s population has 
positive IgG antibodies to this virus. 
Titers of IgM antibodies that are taken 
as positive for this virus is greater than 
0.200, and IgG 1.231. In the active in-
fections may develop infectious mono-
nucleosis syndrome. CMV infection 
usually occurs between 10 and 35 year 
of life. The virus can pass through the 
blood-brain barrier in two ways, di-
rectly and indirectly as a viral load over 
the cells. A study of American pathol-
ogists, which was done on brain tissue 
of deceased persons with a diagnosis 
of MS, confirmed the existence of this 
virus in the demyelinating plaques in 
16% of respondents and elevated titers 
of CMV antibodies are present in 47% 
of patients (4, 9).

Epstein-Barr virus is a DNA virus 
of the subfamily Gamaherpesvirinae 
size of 150-170 nm. Acute viral infec-
tions can pass unnoticed and go into 
a latent phase of infection, when viral 
genome remains in the infected B lym-
phocytes. Acute infection of EB virus is 
expressed as infectious mononucleosis. 
About 90% of the population (between 
50 and 100%) has signs of the old EB 
virus infection. A study of American 
pathologists, which was done on brain 
tissue of deceased persons with a diag-
nosis of MS, confirmed the existence of 
this virus in the demyelinating plaques 
in 27% of respondents, but in 87% of pa-
tients who suffer from MS elevated ti-
ters of antibodies to this virus and that 
the average time of illness after infec-
tion with the virus was 10 years. In the 
peripheral blood of patients suffering 
from MS, by specific staining were de-
tected in T lymphocytes specific anti-
bodies to EB virus. (4,7)

Rubella is virus from the RNA 
group. Research shows that this virus 
can be associated with MS patients in 
20 to 60% of patients. A positive IgM 
antibody titer is greater than 0.200 and 
IgG> 4 IU/M (4,9).

2. GOAL
To analyze the incidence of early in-

fection by herpes simplex virus, cyto-
megalovirus, Epstein-Barr and rubella, 
in MS patients using IgG titer and the 
titer of any of fresh IgM antibodies.

3. MATERIAL AND METHODS
In this paper we analyzed the pa-

tients, newly diagnosed with Multiple 
Sclerosis in a two-year period January 
2009-December 2011 to which during 
hospitalization besides medical history 
and neurological examination was per-
formed brain MRI, evoked potentials, 
cerebrospinal fluid examination and 
serological tests for viruses, HSV, cy-
tomegalovirus, Ebstain-Barr’s and Ru-
bella virus, with reference to the previ-
ous parameter (old) or new viral infec-
tions, as well as the possible impact of 
the MS occurrence.

4. RESULTS
During the two-year period was dis-

covered a total of 118 new patients with 
a diagnosis of multiple sclerosis dur-
ing the first or second hospitalization 

from which 82 (69.5%) female and 36 
(30.5%) male.

The average age of patients with 
multiple sclerosis was 36.529 years, for 
the group of men 36.5 years and for 
women 35 years. The largest number of 
patients, 56.90% of them had been in the 
age group from 20-39 years.

Analysis of viral infection is fol-
lowed by a parameter IgG (old) and IgM 
(fresh) infections We can see that there 
is a significant difference between the 
number of patients with positive IgG 

and IgM antibodies, or that positive 
IgG antibody occurring in a signifi-
cant number of patients (χ2=105,245; 
p<0,001). The table shows that there is a 
significant difference in the percentage 
of patients with multiple sclerosis who 
have a positive titer of IgG antibodies 
to HSV compared to those with nega-
tive, or a positive titer of IgG antibod-
ies is found in a significant number of 
patients suffering from multiple sclero-
sis, compared to patients with negative 
IgG antibody titer.

Infection with this type of virus was 
equally present in men and women.

The largest number of patients 

Positive Negative Total
N 110 8 118
Percent (%) 93.22% 6.77% 100,0%
χ2=60.229
p<0.001

Table 1. Relation between the number of 
patients with and without HSV IgG antibodies 
present

IgM - IgM + IgG - IgG+
Male 33 0 5 28
Female 85 0 11 74
Total 118 0 16 102

Table 2: The results of serological tests for CMV

IgG IgM 
Positive 102 0
Negative 16 118
p<0.001
χ2=102.508

Table 3: The frequency of IgG and IgM CMV 
antibodies in patients with MS

IgM - IgM + IgG - IgG NT
Male 36 0 4 24 5
Female 82 0 12 48 9
Total 118 0 32 72 14
p<0.001 χ2=107.127

 Table 4: The results of serological tests for 
Rubella virus

 3 
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tested for HSV or 56.63% of them are 
in the age group of 20-39 years. In this 
group there is also the largest number 
of IgG + patients, 52.24%

The Table shows that after testing on 
cytomegalovirus positive IgM antibod-
ies were not found, while 102 (86.44%) 
patients had positive IgG antibodies.

The Table shows that there is a sig-
nificant difference between the number 
of patients with positive IgG and IgM 
antibodies to cytomegalovirus, or that 
positive IgG antibody are found in a sig-
nificant number of patients (86,44%), 
mostly aged 20-39 years (45%) The Ta-
ble shows that IgM antibodies to Ru-
bella virus did not have a single pa-
tient, while 72 (66.01%) patients had 
positive IgG antibodies with fact that 
14 (11.86%) was not tested.

There is a significant difference be-
tween the number of patients who have 
a positive IgG and IgM antibodies to 
Rubella virus, or that positive IgG an-
tibody occurring in a significant num-
ber of patients, mostly aged 20-39 years 
(42.4%).

Epstain-Barr virus
The Table shows that of 104 patients 

tested for Epstein-Barr virus IgM an-
tibody none had positive result, while 

98 (83.00%) patients had positive IgG 
antibodies.

The table shows that there is a sig-
nificant difference between the number 
of patients with positive IgG and IgM 
antibodies to Epstein Barr virus, as well 
as statistically significant difference in 
the number of IgG positive and nega-
tive patients.

Infection by this virus type was 
equally represented in both men and 
women.

Usually aged 20-39 years (47.2%).
The Table shows that there was no 

statistically significant differences in 
the number of patients with positive 
IgG antibodies to the virus observed 
(noting that 12% are not tested for ru-
bella and Ebstain-Barr virus).

5. DISCUSSION
Multiple sclerosis is a disease which 

in 70% of cases occurring between 20 
and 40 years of age and can occurs at 
the age from 10 to 60 years. Women 
two times more likely than men suf-
fer from MS.

In our study from 118 patients there 
were 69.5% of women with newly diag-
nosed MS compared to the 30.5% men, 
which is in accordance with other au-
thor’s findings. The average age of pa-
tients with multiple sclerosis was 36.529 
years. There was no significant dif-
ference between the average age for 
women and men suffering from multi-
ple sclerosis (p=0.687).

The largest number of patients was 
in the group between 20 and 39 years 
(56.90%) while in a group of 40-59 years 
was 41.18% patients. The average dura-
tion of illness of all patients was 1.451 
years, one year for men and for women 
1.605 years. There was no statistically 
significant difference in the average 
duration of illness between the sexes 
(p=0.369). Our results correlate with 
studies of other authors (10).

Positive IgG antibodies to herpes 
simplex virus in our study had 93.2%% 
of patients, and only one patient (0.84%) 
had positive IgM antibodies. There was 
a statistically significant difference in 
the incidence of the above (p<0.001, 
χ2=105.245). Also, there is a significant 
difference in the percentage of patients 
who were positive and those who had 
negative findings, positive findings had 

a significantly higher percentage of pa-
tients (p<0.001, χ2=60.229). There was 
no difference in gender distribution of 
IgG antibodies (p=0.873, χ2=0.027) and 
the highest percentage of patients with 
positive HSV IgG antibody found in the 
age group 20-39 years 52.24% (11,12).

According to the literature, early vi-
ral infection with herpes simplex virus 
in patients with multiple sclerosis has 
been found in 70-80% of cases and in 
the general population in about 50% and 
some say up to 70%. Somewhat higher 
percentage of early viral infection de-
tected in herpes simplex virus in our 
population could explain the low stan-
dard of living and continuously expo-
sure to stress of our population, which 
contributes to global modification of 
the immune system and weaken the 
body’s defense system (13).

Positive IgG antibodies to cyto-
megalovirus had in our sample 86.44% 
of patients and there were those with 
positive IgM antibody titers while there 
was a statistically significant difference 
in the incidence of the above (p<0.001, 
χ2=102.508). Also, there is a significant 
difference in the percentage of patients 
who were positive and those who had 
negative findings, or positive results are 
observed in a significant percentage of 
patients. (p<0.001, χ2=55.525). There 
was no difference in gender distribution 
of IgG antibodies (p=0.097, χ2=0), while 
the largest number of patients with pos-
itive IgG antibodies to CMV was in the 
age group of 20-39 years–45%.

According to research by other au-
thors positive IgG antibodies to CMV 
occur in 40-74% of the world’s popula-
tion, which refers to the general popu-
lation, while the study of association of 
early viral infection with cytomegalovi-
rus and the occurrence of multiple scle-
rosis suggest that early viral infections 
with cytomegalovirus in patients with 
multiple sclerosis is present in about 
50% of cases.

In our sample there is greater rep-
resentation of early cytomegalovirus 
infection (86,44%) which could also be 
explained by the global social situation 
and constant stress, which contributes 
to the modification of the immune de-
fense system and the reduced ability of 
organisms to fight infection (14).

In our study positive for IgG anti-

IgM - IgM + IgG - IgG+ NT
Male 46 0 2 30 1
Female 58 0 4 58 13
Total 104 0 6 98 14

Table 5: The results of serological tests for 
Epstein Barr virus

IgG IgM 
Positive 98 0
Negative 6 104
 p=0.000411

Table 6: The frequency of IgG and IgM antibodies 
to Epstein Barr virus in patients with MS

HSV Cytomegalovirus 
Positive 93.2% 86.44%
Negative 6.8% 13.56%
p=1,000 χ2=0

Ebstain–
Barr virus 
(n=83)

Rubella (n=83)

Positive 83.00 61.01%
Negative 5.00 26.09%
p=1.000 χ2=0

Table 7: patient ratio and the presence of IgG 
antibodies to different viruses
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bodies to Rubella virus had 61.01% of 
patients, and none positive for IgM an-
tibodies, so there was a statistically sig-
nificant difference in the incidence of 
the above (p<0.001, χ2=107.127). There 
is a significant difference in the per-
centage of patients who were positive 
and those who had negative findings, 
or positive finding is observed in a sig-
nificant percentage of patients (p<0.001, 
χ2=55.570). There was no difference in 
gender distribution of IgG antibodies 
(p=0.086 χ2=0.017), while the largest 
number of patients with positive IgG 
antibodies to rubella was in the age 
group of 20-39 years–42.4%.

According to research by other au-
thors signs of infection with the Rubella 
virus are present in 30–80% of respon-
dents in the general population and 
in 20-60% of patients with MS, which 
correlates with our results. It should be 
noted that implementation of immu-
nization also contributes to the preva-
lence of rubella antibodies (15).

For the Epstain-Barr virus in our 
study, elevated titers of IgG antibod-
ies was observed in 83.00% of patients, 
the percentage is much higher than the 
number of negative patients and no pa-
tient had a positive IgM antibody, which 
in this case indicates a statistically sig-
nificant difference in frequency of IgG 
and IgM antibodies in seropositive 
patients (p<0.0047, χ2=8.001). There 
were no significant differences in gen-
der distribution (p= 0.001) and most 
patients that were serologically posi-
tive in this case had between 20 and 39 
years - 47.2%.

According to the literature data, in-
fection with Epstein Barr virus is found 
in 50-100% of persons in the general 
population and in 87% of patients with 
MS so our results confirm the presence 
of this virus in 83% of patients with 
multiple sclerosis is fully in accordance 
of results by other researchers (16,17).

Mutual comparison of positive IgG 
findings for each particular virus did 
not show statistically significant differ-
ence in the appearance of any in partic-
ular, which points to the fact that none 
of them by itself is significant, but ob-

served together, these viruses have a 
significant impact and certainly con-
tribute to the development of multiple 
sclerosis. We did not observed any gen-
der differences in the incidence of any 
form of virus and age groups are cor-
related with the age groups of patients 
with MS.

The data from the literature shows 
that in the general population positive 
antibodies to individual viruses occur 
in a significant number, over 95%, which 
would mean that the viral infection may 
be associated with the development of 
multiple sclerosis. Taking into account 
the fact that statistically significant in 
the first place are IgG antibodies over 
IgM type, it can be said that it was an 
earlier, rather than acute viral infec-
tion as an aethiological factor of the 
disease (6,17).

A positive family history, which is 
predisposing factor for multiple scle-
rosis, according to our study was con-
firmed in 14% of patients, which is in 
accordance with findings of other au-
thors, according to which this percent-
age ranges from 3-35% (18,19).

6. CONCLUSION
Women more often suffer from MS 

than men, and mostly at age of 30-40 
years. A positive IgG antibody as a sign 
of early infection for HSV had 93.2% 
patients, the CMV 86.44%, to rubella 
61.01%, and 83% on EBV. A family pre-
disposition was found in 13.73% pa-
tients. Early viral infections with vi-
ruses HS, cytomegalovirus, rubella, 
and Epstein-Barr, is certainly an impor-
tant factor in the development of mul-
tiple sclerosis.
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