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Cytomegalovirus Seroposivity in Iranian Multiple
Sclerosis: A randomized case-control study
Fereshteh Ashtari', Farzad Fatehi?, Mojtaba Akbari?, Shermineh Ghalamkari*

ABSTRACT

Objective: Multiple sclerosis (MS) is an inflammatory demyelinating disease of central nervous
system. Environmental factors such as different viruses have proposed to be involved in the
pathogenesis of multiple sclerosis (MS). This study was aimed to evaluate Cytomegalovirus
(CMV) seropositivity in Iranian patients suffering from MS compared to controls.

Methodology: This case control study was conducted in Isfahan. Using ELISA method, IgM and
IgG antibodies to Cytomegalovirus (CMV) in MS patients and age and sex matched controls were
detected. CMV IgM titer higher than 25 and CMV IgG titer higher than 0.6 were regarded as
seropositive according to laboratory Kit.

Results: Total 82 MS patients (64 females and 18 males) and 38 controls (29 females and 9
males) were included (P>0.05). The median [IQR] titer of CMV IgM in MS group was 3.25[2.97-
5.1] versus 3.5[2.5-5.7] in control group (p=0.66); likewise, the median [IQR] titer of CMV IgG
in MS patients was 15.15 [8.1-22.5] versus 7.75[5.3-22] in control group (p=0.011). According
clinical course median of IgG was 14.94[7.3-24] in RRMS and 20.0[9.8-22] in SPMS and median
of IgM was 4.0[2.9-6.5] and 3.0[2.7-4.0] respectively.

Conclusion: Seropositivity of CMV was higher in MS patients than controls, therefore, it may
have a possible role in MS pathogenesis, but further studies are needed to evaluate this result.
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to completely explain its pathogenesis.'?
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Multiple Sclerosis (MS) is an inflammatory
demyelinating disease of the Central Nervous
System (CNS), in which, the precise etiology is not
known and genetic and environmental factors fail

For a long time, an environmental agent has
been proposed as an important factor in MS
pathogenesis. Among putative environmental risk
factors, numerous infectious agents, both viral
and bacterial, such as herpes viruses have been
suggested as being involved in the etiology of
multiple sclerosis. Role of infection as a risk factor
has supported by abnormal immunological finding
that found in spinal fluid* but so far no agent has
been consistently associated with the disease. Many
studies have linked infectious mononucleosis with
MS>8 furthermore, an inordinate number of other
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viruses are scrutinized to detect the sinister virus
including HHV6°'° and HHV7 and HHVS."

CMV one of common viral infection of the herpes
family was supposed to have association with
many autoimmune diseases such as SLE."? There are
some reports about seropositivity of CMV in AQP4
positive CNS autoimmunity.”® The prevalence
of CMV is variable in different geographic
areas, diverse racial populations and different
socioeconomic levels such as of 50.4%, in the United
States.!* It seems CMYV can cause a primary infection
at any age usually without recognized symptoms
but establishes latent infection, so it could involve
in chronic autoimmune disease such as MS.

Although some studies showed no association
between MS and CMV™ but CMV was isolated
from a chimpanzee with acute demyelinating dis-
ease'” and result of another study showing higher
CMYV antibody in vit D sufficient MS patients com-
pare to controls’®, therefore, the role of CMV in MS
development is uncertain.

This survey was done to evaluate CMV seroposi-
tivity in Iranian patients suffering from MS com-
pare to control in order to investigate association
between this agent and MS.

METHODOLOGY

Study area: This case-control study was conducted
in Isfahan, a large province that located in central of
Iran between latitude 30 and 34 degrees north of the
equator and longitude 49-55 degrees east with about
4 million population. People living in Isfahan are
ethnically Persian belonging to Caucasian ethnicity.
The total number of patients suffering from MS in
Isfahan was 1391 with 35.5 per 100000 prevalence
according to the one study in year 2006."
Study description: Ninety clinically definite MS pa-
tients randomly allocated from Isfahan MS clinics.
Randomization of patients was done according to a
preexisting list produced by a computer program.
Diagnosis of MS was confirmed base on MC Don-
ald criteria. The patients have Relapsing Remitting
(RRMS) or secondary progressive (SPMS) course
and none of them was in relapsing phase. Eight pa-
tients were excluded because they refused entry or
recently have acute relapse. Thirty eight sex and age
matched healthy people were selected as controls.
After taking an informed written consent, con-
forming to the current revision of the Declaration of
Helsinki, the baseline data were collected by ques-
tionnaire. In both groups, 5cc blood was taken from
each person and serum samples were freezed in -20
after centrifugation.
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Using enzyme linked immunosorbent assay

(ELISA), by Liaison cmv IgG and IgM of Diasorin
olfactory, USA, antibodies seroposivity and titers
were determined in both groups. CMV IgM titer
higher than 25 and CMV IgG titer higher than
0.6 were regarded as seropositive according to
laboratory Kit. The Ethical Review Committee of
Isfahan University of Medical Sciences approved
the study protocol.
Statistical analysis: The demographic data were
analyzed by t-test and CMV antibodies level (in-
cluding IgM and IgG) were compared in two groups
of MS patients and control by Mann-Whitney test.

RESULTS

A total of 82 MS patients (64 females and 18 males)
and 38 controls (29 females and 9 males) were in-
cluded (P>0.05). Mean age was 33.3(9.96)[18-53]
in patients group and 33.9(10.7)[18-57] in controls.
Sixty six patients (80.5%) had Relapsing-Remitting
(RRMS) and 16 patients (19.5%) Secondary progres-
sive course (SPMS).

Common presenting symptoms were Optic
Neuritis, sensory symptoms and motor signs
consecutively. In MS group the mean (SD) interval
between first and second attack was 1.74 (1.96) year,
mean (SD) disease duration was 6.14 (4.66) year,
mean (SD) number of attacks was 1.40 (0.83), and
mean EDSS (SD) was 2.38 (1.80).

Table-I: Characteristics of groups.

Groups MS patients ~ Controls p-value
(82) (36)
Female /Male 64/18 29/9
Age(mean) 33.3(9.96) 33.9(10.7) 0.67
Disease course
RR 66 (80.5%)
SP 16 (19.5%)
CMV IgG 15.15U/ml 7.750/ml  0.011
Median[IQR] [8.1-22.5] [5.3-22]
RR 14.94U/ml 0.57
[7.3-24]
SP 20.2U/ml
[9.8-22]
CMV IgM 3.25U/ml 3.5U/ml 0.66
Median[IQR] [2.97-5.1] [2.5-5.7]
RR 4.0U/ml 0.25
[2.9-6.5]
SP 3.0U/ml
[2.7-4]

Data are presented as Median [IQR].
P-values calculated with Kruskal-Wallis test.



The Median[IQR] titer of CMV IgM in MS group
was 3.25U/ml[2.97-5.1] versus 3.5U/ml[2.5-5.7] in
control group (p=0.66); likewise, the Median[IQR]
titer of CMV IgG in MS patients was 15.15U/ml
[8.1-22.5] versus 7.75U/ml[5.3-22] in control group
(p=0.011).

Considering the clinical course, CMV IgG was
14.94U/ml[7.3-24] in RRMS and 20.2U/ml[9.8-22]
in SPMS and CMV IgM was 4.0U/ml[2.9-6.5] and
3.0U/ml[2.7-4] respectively. There was not any
significant difference between two groups accord-
ing to CMV IgG (p=0.57) and CMV IgM (p=0.25).
There were not any differences of CMV antibodies
between MS patients according to course of disease
compare to controls (Table-I).

DISCUSSION

Based on the results of the present study
the median of CMV IgG in MS patients was
significantly more than controls, but there was not
any significant difference in MS patients according
to clinical course. MS is considered an autoimmune
disease of CNS. Immunity response to different
environmental factors such as viral infection may
have a role in development of this disease.

Many survey were done for detecting the role
of viruses in developing of MS and some of them
showed human herpesvirus infection is more fre-
quent in the CSF and serum of MS patients compare
to other neurological diseases.”

Through the herpes family, EBV is one of the
most important candidate as a risk factor of MS but
based on different researches it cannot stand alone
as a causal factor. One study showed that it is not
directly related to MS as etiology* and another one
suggested it can play an indirect role as an activa-
tor of the underlying disease process.”? Therefore it
seems reasonable to evaluate other members of this
family as a possible risk factor for developing MS.

CMYV isolated from a chimpanzee with acute de-
myelinating disease after inoculation of multiple
sclerosis brain cells, so it may have a possible role in
chronic inflammation and degeneration of myelin
in CNS."”

CMV is common viral infection which belongs
to herpes family, with diverse prevalence in differ-
ent parts of the world: roughly under 85% in Af-
rican-Americans by the age of 21, 96.8% after the
age of seven in Turkey?®, to the average of 57% in
Australia®, 48.07% in China® and 97.69% in Iranian
pregnant women in Fars province of Iran.” Indeed,
it is a widespread agent and the prevalence of ac-
tive CMV (IgM seropositivity) or previous infection

CMV and MS

(IgG seropositivity) varies depending on the geo-
graphical location, age and socioeconomic status.
Recently, laboratory-based signs of active and
latent CMV infection have been observed in asso-
ciation with the onset and course of different auto-
immune diseases such as systemic lupus erythema-
tosus¥, and systemic sclerosis (SSC).”® Noticeably,
in one survey, elevated levels of IgG anti-CMV were
associated with the production of lupus-related au-
toantibodies to RNA or DNA-protein complex.”
The mechanism by which CMV induce autoim-
mune phenomena in different disease such as MS is
unknown but non-human studies showed that life-
long asymptomatic infection with CMV may create
potentially autoreactive memory T cells, which can
be reactivated after being exposed to the antigens
released from central nervous injury. Reactivated
memory T cells may cause autoimmune neurologic
disease many years after initiating infection.®® A
few researches were done to evaluate association
between CMV and CNS demyelinative disease.
One study showed CMYV antibody levels in MS/
CIS subjects with sufficient vit D level were higher
than controls’ and another study compared Serum
samples of CMV IgG antibodies in patients with
AQP4 antibody positive CNS autoimmunity and
relapsing-remitting MS. Compared to MS, AQP4
positive cases had a significantly higher CMV sero-
positivity rate.”® There is one case report of neuro-
myelitis optica following CMV infection.*® Overall
these results suggested a possible association be-
tween CNS demyelinative disease and CMV. Indeed
our study showed higher CMV IgG in MS patients
compare to controls (15.15U/ml versus 7.75U/ml)
(p=0.011), so chronic infection with CMV may as-
sociate with MS as an autoimmune disease.
Despite of these findings, one recent study was
suggested lower risk of MS in pediatric with a re-
mote infection of CMV?*? and another study has
showed a protective role of CMV in MS patients by
triggering some immunomodulating mechanisms
which may decrease immune reactivity.* However
these findings may relate to the age of acquisition of
infection, therefore, more researches are needed to
evaluate role of CMV in MS disease.

CONCLUSION

CMV seroposivity in Iranian Ms patients is
higher than controls so it may suggest an possible
association between CMV and development of
MS disease and further investigations with large
number of patients are needed to confirm this
finding.
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