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Multiple  sclerosis (MS) is autoimmune neuroinflammatory and
neurodegenerative disease that infected and destroyed the central nerves system
(CNS). Many variables influence start of multiple sclerosis disease. MS was
thought to be caused by virus infection, particularly infection with Epstein-Barr
virus (EBV) and other viruses. Sixty blood samples (the number of samples not
standardized for patients and the control group because when the control
number = 20 statistically it is acceptable and also to take into account the
economic cost) were collected from patients with (MS) ranging in age from 18-
75 years. The medical personnel of Dr. Saad Al-Witry Neurosciences hospital
provided diagnoses for these patients. Thirty-five specimens of apparently
healthy individuals were studied as a control group (criteria were used to select
the control group, outwardly healthy people do not suffer from MS or any other
autoimmune disease). All the studied groups were carried out to measure the
level of EBV-CA IgG Ab and EBV-NA IgG Ab and some immunological
parameters, IL-10, IL-32, and neurofilament light chain (NfL), by enzyme-
linked immunosorbent assay (ELISA) technique. The results showed that EBV-
NA was positive in 100% (60/60) of the cases, EBV-CA was positive in 100%
(60/60), IL-32 was positive in 98.33% (59/60), while IL-10 was positive in 0%
(0/60). Neurofilament light chain (NfL) was positive in 100% (60/60) of the
cases. The statistical analysis shows a highly significant difference (p<0.01) in
the level of anti-EBV IgG Ab (EBV-CA and EBV-NA) in the sera of patients
with MS and EBV compared to control groups. Also, the statistical analysis
shows highly significant differences (p<0.01) in the level of (IL-10 and IL-32)
in sera of patients with MS and EBV compared to the control group. A highly
significant difference (p<0.01) was shown in the level of neurofilament light
chain (NfL) in the sera of patients with MS and EBV compared to the control
group. It can be concluded by the present study that EBV plays an important
role as a trigger factor for multiple sclerosis.

Published by Arab Society for Fungal Conservation

Introduction arthritis, and multiple sclerosis (Ali et al. 2021). A study
Epstein-Barr Virus (EBV) infection has been linked to that examined transcription factor binding to the human
several autoimmune related disorders including systemic genome revealed that the EBV EBNA2 protein binds to
lupus erythematosus, Sjogren’s syndrome, rheumatoid regulatory regions associated with SLE as well as other
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autoimmune disorders including multiple sclerosis,
rheumatoid arthritis etc. (Harley et al. 2018). Multiple
sclerosis  (MS) is an  autoimmune-mediated
neurodegenerative disease of the central nervous system
characterized by inflammatory demyelination with
axonal transaction (Salman 2016). MS affects an
estimated 900000 people in the US. MS typically
presents in young adults (mean age of onset, 20-30 years)
and can lead to physical disability, cognitive impairment,
and decreased quality of life (Kuhlmann et al. 2002).

Multiple sclerosis (MS) affects approximately 2.8
million people worldwide and is a neurological and
inflammatory condition of the central nervous system.
Advances in diagnosis, management, and data accuracy
have contributed to an increasing number of cases.
Epidemiological studies show that MS risk varies
geographically, with low-risk zones near the equator
(fewer than 30 cases per 100,000 people) and high-risk
zones in North America and Northern Europe (over 100
cases per 100,000 people). Medium-risk zones fall
between these regions (McGinley et al. 2021). MS
significantly impacts productivity and quality of life for
patients and their families, with symptoms such as
fatigue, pain, weakness, mood swings, numbness,
bladder dysfunction, visual impairment, and loss of
coordination according to typical neurological
manifestation (King 2020). Multiple epidemiological
studies have associated EBV infection with MS and
EBV-induced mononucleosis has been linked to an
elevated risk of MS (Levin et al. 2010).

A study of over 10 million military personnel in the
U.S. revealed an increased rate of EBV infection in MS
patients compared to controls and EBV-infected
individuals were 32 times more likely to develop MS.
Furthermore, Neurofilament light chain (NfL) is a
marker for neuroaxonal degeneration and NfL levels
were significantly elevated in the sera of EBV-infected
individuals with MS (Bjornevik et al. 2022). Another
study reported the presence of cross-reactive
cerebrospinal fluid (CSF) antibodies against EBV
EBNA1 and human glial cell adhesion molecule
(Glial CAM) in the central nervous system due to shared
homology between the viral and human proteins (Lanz
et al. 2022). Thus, molecular mimicry of viral and CNS
myelin antigens is responsible for the pathological
disease process and both anti-EBNA1 and anti-
Glial CAM antibodies were found in MS patients. T cell
responses against EBV proteins also cross-react with
CNS proteins; for example, EBNA1-specific T cells in
patients with MS cross-react with myelin antigens
(Lunemmann et al. 2008).

Furthermore, in an autoimmune encephalomyelitis
(EAE) mouse model of MS, injection of EBNA1 protein
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worsened disease (Lanz et al. 2022). Moreover, it has
been reported that a significant number of brain-
infiltrating B cells and plasma cells displayed EBV
infection in 21 out of 22 post-mortem MS brain
specimens (Serafini et al. 2007). Postmortem brains of
MS patients also displayed CDS8 cytotoxic T
lymphocytes that recognize EBV latent and lytic proteins
and interact with EBV-infected B cells (Serafini et al.
2019).

The aim of present study was to evaluate the
relationship between EBV infection and multiple
sclerosis (MS).

Materials and Methods

Population Samples

The practical study included sixty patients suffering from
MS disease diagnosis by the consultant medical staff in Dr.
Saad Al-Witry Hospital for Neurosciences (Samples were
collected under the supervision of a consultant
neurologist), the important diagnostic criteria for the
disease that the specialist physician relies on are
dissemination in space (DIS). This criterion requires
evidence of lesions in different areas of the CNS:
periventricular, juxtacortical/cortical, infratentorial, or
spinal cord. MRI is the most common tool used to
demonstrate DIS, dissemination in time (DIT).

DIT demonstrates that the disease has occurred at
more than one time point. It can be shown via a new T2
lesion or gadolinium-enhancing lesion on follow-up MRI.
Simultaneous presence of both enhancing and non-
enhancing lesions, clinical presentation A clinical
diagnosis of MS usually requires:
At least two attacks (relapses) involving different CNS
regions. Each attack is defined by a new neurological
symptom lasting at least 24 hours, Exclusion of Other
Diagnoses MS is a diagnosis of exclusion. Conditions such
as infections, vitamin BI12 deficiency, or other
autoimmune diseases must be ruled out through lab tests
and clinical history and cerebrospinal fluid (CSF) analysis.

CSF testing often reveals: Oligoclonal bands (OCBs)
found in CSF but not in serum. An elevated IgG index,
indicating intrathecal immunoglobulin  production
(Thompson et al. 2018, Teunissen et al. 2015). From
October 2024 until February 2025. The patients' ages
ranged from 18 to 75 years (that is logical in the study). 5
ml of whole blood were collected from all participant in
the current work, a sterile syringe was used. The sample
was transferred to a vacuum gel plain tube and allowed to
coagulate at room temperature for several hours. (This
clotting period allows for complete coagulation so the
serum can be cleanly separated) (This procedure is
logical). The tubes were then centrifuged at 3000 rpm for
5 minutes. (to separate the serum from the clot).
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Thirty-five specimens of apparently healthy
individuals were studied as a control group. The age
average of the control group ranges between 15 to 75 years
(there is an age group division between the groups).

The information which included the number that was
given to the patient, name of patient and data of sample
collection for all specimen patient and control were
recorded in each tube.

Estimation of Anti-EBV IgG, IL-10, IL-32, and NfL

In all studied patient groups, MS with EBV and
apparently healthy individuals, EBV Ab IgG, IL-10, IL-
32, and NfL levels were estimated using ELISA (Indirect
ELISA and Sandwich ELISA) according to the Kkit's
protocol.

Statistical Analysis

The Statistical Packages of Social Sciences-SPSS (SPSS,
2019) program was used to detect the effect of difference
groups in study parameters. T-test and least significant
difference-LSD was used to significant compare between
means. Chi-Square test was used to significant compare
between percentages. Estimate of correlation coefficient
between parameters in this study.

Results

This study concluded that there was a significant
difference between male and female MS patients, Where
the male patients 17(28.33%), while the female patients
43(71.67%) as shown in figure (1).

80.00% 71.67% 1.2
1
60.00%
0.8
40.009% 0.6
° 28.33%
0.4
20.00%
0.2
0.00% 0
male female

Fig 1. The difference in the percentages between male and
female MS patients.

The study also conducted that, among different age
groups, the patients with MS aged >50 years were 38
(63.33%), while the age group 40-50 years showed 18
(30.00%) of the patients with MS, with a highly
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significant difference (p<0.01) between the patients with
MS and the control group. Also, there was a highly
significant difference (p < 0.01) between the patients and
the control groups in age < 40 yr., which represents
(6.67%) and the control group (40.00%) (P value =
0.0001), as shown in table (1).

Table 1 Distribution of study samples according to age
in control and patient groups.

Age groups Control Patients P-value
(No=35) (No=60)
<40 yr. 14 (40.00%)  4(6.67%)
40-50 yr. 21(60.00%) 18 (30.00%) 0.0001
>50 yr. 0(0.00%)  38(63.33%) ok

* (p<0.05): Significant, ** (p<0.01): Highly Significant, NS:
Non-Significant.

Also, the statistical analysis reveals that there was a
highly significant difference (p<0.01) in the level of EBV-
CA in the patient group (1.491 £ 0.050 U/ml) as compared
with the control group (0.492 + 0.023 U/ml) and P-value
=0.0001 (Fig. 2).

EBV-CAUWMI)

Pataets
studeed group

Contred

Fig 2. Mean level of EBV-CA IgG Ab (U/ml) in sera of
patients with MS and the control group.

In this study the statistical analysis reveals that there
was a highly significant difference (p < 0.01) in the level
of EBV-NA in the patient group (1.622 £+ 0.036 U/ml) as
compared with the control (0.503 = 0.019 U/ml) and P-
value = 0.0001 (Fig. 3).
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EBV-NA{U/mI)

Cortred Patwriy
studied group

Fig 3. Mean level of EBV-NA IgG Ab (U/ml) in sera of
patients with MS and the control group.

The present study showed that there was a highly
significant decrease (p<0.01) in the level of IL-10 in the
patient group (42.91 £1.22 pg/ml) as compared with the
control (86.86 +1.74 pg/ml) and P-value = 0.0001, as
shown in (Table 2). In the current study the results showed
that there was a highly significant difference (p<0.01) in
the level of IL-32 in patients’ group (771.37 £19.90 pg/ml)
as compare with control (245.95 £7.48 pg/ml) and P-value
= 0.0001 (Table 3). While the results also showed that
there was a highly significant difference (p<0.01) in the
level of NEFL in patients group (169.94 £3.03pg/ml) as
compare with control (51.38 +1.84pg/ml) and P-value =
0.0001 (Table 4).

Table 2 Mean level of IL-10 (pg/ml) in sera of patients
with MS and the control group.

Group Means +SE
IL-10 (pg/ml)

Control 86.86 £1.74

Patients 4291 +1.22

T-test 4.136 **

P-value 0.0001

** (P<0.01)

Table 3 Mean level of IL-32 (pg/ml) in sera of patients
with MS and the control group.

Group Means +SE
1L-32 (pg/ml)

Control 24595 +£7.48

Patients 771.37 £19.90

T-test 53.098 **

P-value 0.0001

#* (P<0.01)
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Table 4. Mean level of NfL (pg/ml) in sera of patients
with MS and the control group.

Group Means £SE
NEFL (pg/ml)
Control 51.38 £1.84
Patients 169.94 +£3.03
T-test 8.375 **
P-value 0.0001
** (P<0.01)
Discussion

The present study was consistent with one study who
discovered that women constituted 60% of Iraqi MS
patients, compared to 40% of men. There was a
significant difference (P<0.01) which mean MS
influence in female than male (Hammood & Mohammed
2022). Also, the present study was consistent with the
study done by another article was showed that the
percentage of males suffering from MS with HHV-6 was
14.81%, with a highly significant difference between the
studied groups (Saadoun & Saady 2024). The mentioned
results denoted a significant increase in multiple
sclerosis among females rather than males.

These hormonal variations in female sex that
include pregnancy, menopause, hormonal
contraceptives, and a defect in the menstrual cycle could
be explained by the raising of the MS disease ratio in
females than males. Furthermore, genetic conditions or
environmental factors with the psychological change of
Iraqi people that result in high stress enhance
autoimmune disease evolvement. In addition, these
variations may be due to sample size and different
circumstances and time of sample collection, besides
different populations (Goodin et al. 2021). In a study
done by (Ad’hiah et al. 2023), it was shown that EBV-
positive MS cases were more common in females than
in males (83.3 vs. 16.7%), while an opposite distribution
was observed in HC (37.5 vs. 62.5%), and the difference
was significant (p = 0.041). There is no well-documented
data regarding this point, but it is well known that
females are more likely to develop RRMS than males,
and environmental factors (for instance vitamin D may
have a role in this gender disparity (Sellner et al. 2011).

The results of the current study were agreed upon
with research by (Prosperini et al. 2022), who observed
an increased mean age at onset and a shortened mean
interval to diagnosis over time (p<0.0001). Accordingly,
there were more MS onsets at the older age classes of 40-
49, 50-59, and >60 years (p<0.0001). In cases with age
at onset >40 years, they also found an increased female-
to-male ratio (p=0.007), more frequent spinal cord
(p=0.0004), and less frequent supratentorial onset
(p=0.008). The present study was incompatible with
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other research by (Ajadi et al. 2024) who showed, the
highest prevalence of 100% was recorded among the age
groups 19-20 and 26-30, while the lowest prevalence of
88.8% was observed in the age group 31-35.
Additionally, the age group 21-25 had a prevalence of
94.4%. A study by (Saadoun & Saady 2024) found a
significant difference (p < 0.01) between MS patients
aged 40-50 and control groups. Another study by
(Hassan & Aboud 2024) revealed a significant
correlation (P<0.01) between H. pylori infection and
multiple sclerosis.

The age distribution analysis demonstrated that the
majority of MS patients, both with and without H. pylori,
were above the age of 40. However, there was a
significant difference in age groupings between the two
patient groups. In experimental models, aged rats
demonstrate a slower and less effective remyelination
process compared to young rats. Similarly, elderly
humans also showed reduced remyelinating capabilities;
There are multiple hypotheses to explain this finding,
including intrinsic characteristics that pre-determine
maturation and aging of OPCs irrespective of extrinsic
factors, and epigenetic changes known to occur during
aging (Rist &Franklin 2008). Imaging studies suggest
that during the fourth decade of life, myelination of the
compact white matter slows and ceases in parallel with
progressive white matter degeneration (Westlye et al.
2010). Because these age-related changes in myelination
coincide with approximately the average age at which
PwMS reach progression (mean age: 38—45 years), it has
been proposed that the loss of remyelinating capacity
with aging contributes to this transition (Tutuncu et al.
2013).

Hence, MS may be a disorder of a single stage, with
an apparent shift in phenotype driven not by a
fundamental change in pathology but by age-related
changes (Scalfari et al. 2011). This study was compatible
with (Ajadi et al. 2024) who revealed that 43 subjects
(95.69%) tested positive for EBV, while 2 (4.4%) tested
negative. Among different age groups, women aged 19-
20, 26-30, and 36-40 showed a prevalence rate of 100%,
with the lowest prevalence of 88.8% recorded among the
31-35 age group. Regarding the pregnancy stage, 100%
was seen among first-trimester participants, while the
lowest prevalence of 92.3% was noted during the third
trimester. The majority of respondents were married,
with those from polygamous families and single
individuals showing a prevalence of 100%, This result
could be attributed to a multifactorial interaction
between genetic predisposition, environmental exposure
to Epstein-Barr Virus (EBV), and sociocultural
structures that influence both viral transmission and MS
risk. Polygamous family settings, often characterized by
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larger household sizes and close intergenerational
contact, may increase opportunities for early-life or
delayed EBV transmission—an environmental factor
strongly associated with the onset of multiple sclerosis
(Bjornevik et al. 2022).

Social structures also play a critical role: marital
status may reflect varying socio-economic conditions,
healthcare access, and psychosocial support systems, all
of which are known to influence immune health and
disease progression (Mohr & Cox 2001, Kiecolt-Glaser
et al. 2003). Single individuals, for example, may
experience increased social isolation and stress—factors
that have been linked to immune dysregulation and
heightened susceptibility to autoimmune diseases.
Conversely, being married may offer protective benefits
through emotional support and stability. Thus, the
elevated prevalence of MS in polygamous and single
individuals may result from a complex interplay of
biological, environmental, and social determinants.
Arabs had the highest prevalence, whereas foreigners
had the lowest. The result came with (Jassim et al. 2015)
showed that the mean level of EBV VCA IgG Ab was
40.82 £ 2.36 NTU in RA (rheumatoid arthritis), while in
the positive control groups the mean level of EBV VCA
IgG Ab was 51.24 £ 2.19 NTU in AS (ankylosing
spondylitis) patients and 38.24 + 8.79 NTU in ReA
(reactive arthritis) patients, respectively, compared to the
control group, which was 2.55 £ 0.03 NTU.

The observed 95.6% seropositivity rate of EBV
IgG antibodies aligns with findings indicating the
presence of Immunoglobulin G (IgG) due to previous
exposure to the virus. This rate also corresponds
with (Schafer et al. 2015) assertion that over 90% of the
global population possesses EBV IgG antibodies. The
Epstein - Barr virus (EBV) Capsid Antigen (CA)
comprises structural proteins that form the viral capsid,
encapsulating the viral genome. These proteins are
pivotal in the assembly and maturation of EBV virions
(Wang et al. 2011). The appearance of immunoglobulin
G against VCA at least 1 month after primary infection
and persists for many years or throughout life (Lim
2009). (To clarify the role of EBV-CA in injury). The
current study aligned with previous work by (Al-Obaidi
et al. 2022), who found that anti-EBNA-1 IgG Ab was
positive in 51.7% (62/120) of MS patients and 39.2%
(47/120) of controls (P=0.035). The median of anti-
EBNA-1 IgG levels in MS patients and controls were
81.08 U/ml and 67.73 U/ml, respectively (P=0.043).
Additionally, EBNA-1 antibody was significantly higher
in younger age groups. Patients with the first-line and
second-line treatments showed no significant differences
in anti-EBNA-1 IgG levels, while the median level in
patients without treatment (newly diagnosed) was
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higher. The study (Jassim et al. 2015) found that the
mean of concentration EBVNA- IgG 1 Ab in ReA
(Reactive arthritis) patients was 30.40 + 9.40 while the
mean in AS (Ankylosing spondylitis) group was 50.2+
17.83 U/ml and the mean of concentration of EBVNA-
IgG 1 Ab was 29.01 = 4.21 U/ml in RA (Rheumatoid
arthritis) patients compared to control group 48.08 +
5.83.

The presence of an antigen such as the myelin basic
protein (MBP), a peptide derived from the myelin sheaths
surrounding an axon having a homology to EBV viral
proteins. (Kumar et al. 2013) have illustrated molecular
mimicry of viral EBNA-1 to MBP that could prompt T-
cell autoimmunity to myelin sheaths. For this reason, one
of the most relevant non-self-antigens that is thought to
induce MS is EBNA-1. Epstein - Barr virus (EBV)
Nuclear Antigens (EBNAs) are pivotal in the virus's
ability to establish latency and transform infected cells.
The primary EBNAs include EBNAI1, EBNA2,
EBNA3A, EBNA3B, EBNA3C, and EBNA-LP, each
serving distinct functions within the EBV life cycle and
pathogenesis (Wilson et al. 2018).

Not all individuals produce EBNA-1 IgG antibodies,
although most individuals do, and EBNA-1 IgG
antibodies may secondarily be lost under circumstances
such as immunosuppression and thus do not persist
lifelong (Hess 2004). Antibody to EBNA (determined by
the standard immunofluorescent test) is not seen in the
acute phase of EBV infection. Instead, it slowly appears 2
to 4 months after the onset of symptoms and persists for
the rest of a person’s life (Wilson et al. 2018). In a study
conducted by Pulvirenti et al. (2024) shown that the
percentages of CD4+ cells expressing either (transcription
factor EOMESODERMIN) EOMES or IL-10 alone were
more variable (EOMES+14£10%, IL-10+3.3+3.8%,
respectively) but did again not differ significantly
between meningeal and parenchymal immune infiltrates.
No IL-10 immunoreactivity was detected in
intraparenchymal  neural cells and  microglia.
Immunostaining for CD 20, and in situ hybridization for
the non-coding EBV-derived RNA EBER, performed in
consecutive brain sections, revealed the presence of
numerous B-cells and EBV infected cells in the same
immune infiltrates that contained EOMES+Tr1-like cells.
Overall, this analysis indicates that EOMES+Trl1-like
cells are present in the MS brain, some in the vicinity of
CD8+T-cells and EBV-infected B-cells and are locally
activated to produce IL-10.

Yasui et al (2008) shown that the cytosine-allele
frequencies at hIL-10 T-819C were 32.9% in women and
30.9% in men. These are consistent with the published
reports of Japanese and Chinese, but substantially lower
than those of Caucasians (> 70%). It is a possibility that
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the T-819C polymorphism and the associated IL-10 levels
may modulate the immune response and MS risk, given
some observed correlation between the promoter
polymorphism and the IL-10 levels in in vitro/in vivo
(Schippers et al. 2005). It would be of interest to evaluate
MS risk in relation to the hIL-10 T-819C genotype: 1. in
populations where thymine-allele frequencies at hIL-10 T
819C are sufficiently high (e.g., Chinese and Japanese);
and perhaps more importantly, 2. in any population
stratified by gender. IL-10 production and proliferation
of adaptive regulatory T-cells are controlled by T-cell
receptor stimulation.

Therefore, the identification of the antigens that
generate and activate these cells is a key issue to
understand their functions, in particular in MS (Paroni et
al.  2017). In the (experimental autoimmune
encephalomyelitis) EAE model, T-cells, including
adaptive regulatory T-cells, are deliberately primed by
myelin-derived self- antigens. The failure to suppress
myelin-targeted autoimmunity may explain the extensive
CNS damage in MS. An unexpected key finding of this
study is that regulatory T-cells in MS are activated by
EBV, a persistent virus that has an essential, but also still
enigmatic (Kuchroo & Weiner 2022), role in MS
pathology (Bjornevik et al. 2022).

The results of (Abood & Fadhil 2024) show a non-
significant difference in the IL-32 SNP (rs45499297)
gene between MS patients and healthy controls, and this
is considered the first study with MS, especially in the
case of EBV npositive. IL-32 may facilitate viral
component neutralization (for instance, by inactivating
viral nucleocapsid structures), and to measure the extent
to which SARS-CoV-2 infection has damaged cells, IL-
32 might be utilized as a biomarker (Abed-Alhussien &
Fadhil 2023). Other studies found that IL-32 is elevated
following EBV infection. EBV latent membrane protein 1
(LMP1) triggers the production of IL-32. IL-32 may be
upregulated by LMP1 in a manner that allows EBV to
retain latency (Lai et al. 2015). So, I noticed IL-32 was
higher in healthy controls with EBV positive.

IL-32 is a unique intracellular cytokine which affects
many cellular and physiological functions like cell death
and survival, inflammation and response to pathogens.
With numerous transcripts, more than one biologically
active isoforms, 132 drives its effect in diverse cellular
functions. A cytokine restricted to higher mammals, it is
known to fine tune multiple pathways involved in
metabolic processes or infection. It modulates the immune
response against diverse pathogens
like Leishmania, Mycobacterium and HIV (Gautam &
Pandit 2021). IL-32 is a multifunctional cytokine linked
to a variety of illnesses and inflammatory disorders; the
central nervous system is affected by the chronic
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inflammatory disease known as multiple sclerosis (Abood
& Fadhil 2024). However, the current study was
compatible with (Kuhle et al. 2019) Who showed that NfL
levels (pg/mL) were higher in MS patients than in healthy
controls (30.5 and 27.0 vs 16.9, p=0.0001) and correlated
with T2 lesion load and number of gadolinium-enhancing
T1 lesions (p < 0.0001, both). Baseline NfL levels,
treatment, and number of new or enlarging T2 lesions
during the studies predicted NfL levels at the end of study
(allp<0.01).

High against low baseline NfL levels were associated
with an increased number of new or enlarging T2 lesions
relapses, brain volume loss, and risk of confirmed
disability worsening. Fingolimod significantly reduced
NIfL levels already at 6 months, which was sustained until
the end of the studies. Because of their specificity for
neurons, increased NfL levels confirm that active
inflammatory lesions are associated with neuroaxonal
damage. The reasons for their low correlation with clinical
disability must therefore primarily be sought in
compensation and repair. Neuropathology studies
showing a higher rate of axonal damage in early/relapsing
than in progressive MS brains are also compatible with
this view (Kuhlmann et al. 2002). In a study conducted by
(Thebault et al. 2020) sixty-seven patients with MS had a
median follow-up of 18.9 years (range 15.0-27.0).

The median serum NfL level in patient baseline
samples was 10.1 pg/mL, 38.5% higher than median
levels in 37 controls (7.26 pg/mL, p=0.004). Baseline
NfL level was most helpful as a sensitive predictive
marker to rule out progression; patients with levels less
than 7.62 pg/mL were 4.3 times less likely to develop an
EDSS score of >4 (p=0.001) and 7.1 times less likely to
develop progressive MS (p=0.054). Patients with the
highest NfL levels (3rd tertile, > 13.2 pg/mL) progressed
most rapidly with an EDSS annual rate of 0.16
(p=0.004), remaining significant after adjustment for
sex, age, and disease-modifying treatment (p=0.022).
The quantity of NfL in the serum is rapidly emerging as a
convenient and important biomarker in MS, with evidence
for its role in monitoring disease activity and treatment
response (Siller et al. 2019). Although there is data to
implicate its potential role early in MS in predicting short
term outcomes (Costa et al. 2019), the data for long-term
outcomes less well established. Neurofilament light chain
is a biomarker that can be measured with immunoassays
in cerebrospinal fluid and plasma and reflects axonal
damage in a wide variety of neurological disorders
(Thompson & Mead 2019). It is a useful arker for disease
monitoring in amyotrophic lateral sclerosis, (Xu et al.
2016) multiple sclerosis, (Cai & Huang 2018) Alzheimer's
disease, (Zetterberg & Schott 2019) and more recently
Huntington's disease. It is also a promising marker for
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follow-up of patients with brain tumors. (Arslan et al.
2022).

Conclusion

This study suggests that EBV may play a significant role
in triggering multiple sclerosis, highlighting the
connection between viral infections and autoimmune
responses. Treating MS remains a major challenge
because of its complex and unpredictable nature. These
findings emphasize the need for further research to better
understand the role of EBV and to develop more effective
strategies for managing this debilitating disease.
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