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ABSTRACT

Background and Purpose: Multiple sclerosis (MS) is believed to be an immune-mediated 
disorder that develops from an interaction of the individual’s genetic and as yet unidentified 
environmental causes. The prevalence of auto-antibodies in multiple sclerosis patients and their 
clinical associations vary in various studies. The aim of this study was to determine serum auto 
antibodies in multiple sclerosis patients. 
Methods: This cross-sectional case-control study investigated anti-phospholipids antibody 
(APLA), antinuclear antibody (ANA), anti-cardiolipin antibody (ACLA), anti-neutrophilic 
antibodies (ANCA), anti-beta-2-glycoprotein I (anti β2GPI), and anti-double strand DNA (anti-
ds-DNA) in 54 consecutive patients with relapsing remitting multiple sclerosis (RRMS) and 
clinically isolated syndrome (CIS) who were referred to Imam Reza outpatient clinic of Shiraz 
University of Medical Sciences. The results were compared with 25 healthy individuals as the 
control group.
Results: Among 54 patients with relapsing-remitting MS or clinically isolated syndrome, at 
least one abnormal tests were found in 15 patients (27.9%), 6 (11.1%) had positive antinuclear 
antibodies, 3 (5.6%) had positive anti cardiolpin antibody (ACLA) and P-ANCA was positive 
in 2(3.7%) of patients and C-ANCA was positive in 1(1.9%) of patients. None of the patients 
had any clinical manifestations other than MS symptoms. In the patient group, anti-ds-DNA 
antibody was positive in 5.6% of cases; statistically it had no significant difference with the 
control group (0%) (P=0.7), but anti- phospholipids antibody (APLA) and B2GPI were negative 
in all patient and control groups. The females had more positive auto-antibodies in comparison 
to males, but statistically their difference was not significant. 
Conclusion: The results of this study showed that a significant number of patients with relapsing 
remitting multiple sclerosis and clinically isolated syndrome have positive serum auto-antibodies 
tests (including ANA, ANCA and ACLA) without clinical expression of any other autoimmune 
disease.
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INTRODUCTION
Multiple sclerosis is a chronic inflammatory 

demyelinating disease of the central nervous system 
that affects mainly young and middle-aged people. There 

are more than 2.5 million people with MS all over the 
world. Thus, MS is the most common demyelinating 
neuro-inflammatory disorder wherein the immune system 
destroys the myelin sheath of the axons for reasons that 
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remain unclear 1.
A person with MS can have almost any neurological 

symptom or sign, which visual, motor, and sensory 
problems being the most common 3.

The cause of MS is unknown; however, it is believed 
to occur as a result of some combination of genetic 
and environmental factors such as infectious agents 3. 
Theories try to combine the data into likely explanations, 
but none has proved definitive. While there are a number 
of environmental risk factors and although some are 
partly modifiable, further research is needed to determine 
whether their elimination can prevent MS 3.

The three main characteristics of MS are the formation 
of lesions in the central nervous system (also called 
plaques), inflammation, and the destruction of myelin 
sheaths of neurons. These features interact in a complex 
and not yet fully understood manner to produce the 
breakdown of nerve tissue and in turn the signs and 
symptoms of the disease 3,4. Additionally, MS is believed 
to be an immune-mediated disorder that develops from 
an interaction of the individual’s genetics and as yet 
unidentified environmental causes 4.Damage is believed 
to be caused, at least in part, by attack on the nervous 
system by a person’s own immune system 3.

Multiple sclerosis is typically diagnosed based on the 
presenting signs and symptoms, in combination with 
supporting medical imaging and laboratory testing 5. It 
can be difficult to confirm, especially early on, since the 
signs and symptoms may be similar to those of other 
medical problems 3. The McDonald criteria, which 
focus on clinical, laboratory, and radiologic evidence 
of lesions at different times and in different areas, is 
the most commonly used method of diagnosis. with the 
Schumacher and Poser criteria being of mostly historical 
significance. While the above criteria allow for a non-
invasive diagnosis, some state that the only definitive 
proof is an autopsy or biopsy where lesions typical of 
MS are detected 3.

Several phenotypes (commonly named types), or 
patterns of progression, have been described. Phenotypes 
use the past course of the disease in an attempt to 
predict the future course. They are important not only 
for prognosis but also for treatment decisions. In 1996, 
the United States National Multiple Sclerosis Society 
described four clinical courses. The most common 
course is relapsing-remitting. This set of courses was 
later reviewed by an international panel in 2013, adding 
clinically isolated syndrome (CIS) and radiologically 
isolated syndrome (RIS) as phenotypes, but leaving the 
main structure untouched 6.

Other autoimmune diseases including systemic lupus 
sclerosis and Wegener may mimic multiple sclerosis. 
The main aim of this study was to measure the level of 
serum autoimmune antibodies in patients with MS as 
an autoimmune disease of the central nervous system 
in comparison to the healthy control group.

MATERIALS AND METHODS
In a cross-sectional case control study, the frequency 

of some circulating auto-antibodies including, anti-
phospholipids antibody (APLA), antinuclear antibody 
(ANA), anti cardiolipin antibody (ACLA), anti-
neutrophilic antibodies (ANCA), anti-beta-2-glycoprotein 
I (anti-β2GPI) and anti-double strand DNA (anti-
ds-DNA) were measured in 54 consecutive patients 
with definite diagnosis of relapsing remitting multiple 
sclerosis (RRMS) or clinically isolated syndrome (CIS) 
who were referred to Imam Reza outpatient clinic of 
Shiraz University of Medical Sciences. The results were 
compared with 25 healthy individuals as the control 
group. Diagnosis of multiple sclerosis was based on 
2010 McDonald criteria 1.

 This study was approved by ethical committee of 
Shiraz University of medical sciences.

Statistical analysis
Statistical analysis to compare autoimmune antibody 

levels between patients and controls was performed by 
SPSS version 17 software. The Chi-square test was used 
for comparison of autoimmune antibody levels. P-values 
less than 0.05 were considered statistically significant.

RESULTS
A total of 54 patients (88% female) with 25 healthy 

individual (87%female) matched for age and sex were 
enrolled in the study. The mean age of the patients 
was 32.3±10.1 years and that of the control group was 
29.4±6.1 years. Among 54 patients with multiple sclerosis, 
abnormal tests were found in 15 patients (27.7%). Six 
(11.1%) MS patients showed presence of ANA positive 
test, with 4% positive test in the control group (p=0.037). 
Anti-ds-DNA was positive in 3(5.6%) of MS patients 
without any positive test in the control group (p=0.041). 
APLA and b2GP were negative in all cases (patients and 
controls). P-ANCA was positive in 2(3.7%) of patients 
and 4% of controls (p=0.09) and C-ANCA was positive in 
1(1.9%) of patients and 0% in controls (p=0.04); ACLA 
was positive in 3(5.6%) patients and 0% of the controls 
(p=0.035). No significant difference was found between 
males and females (p = 0.19). 
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Considering the type of multiple sclerosis, ANA was 
positive in 10% of RRMS and 9.1% of CIS; the difference 
was not statistically significant (p=0.31).The results of 
other auto-antibodies in RRMS and CIS are shown in 
Table 1.

DISCUSSION
Different circulating auto-antibodies like ANA, 

anti ds-DNA, ANCA, ACLA, APLA, which were 
seen in autoimmune diseases such as systemic lupus 
erythrematosis and Wegener granolomatosis syndrome, 
were used for diagnosis of these autoimmune diseases 6,7. 
These auto-antibodies may also be found in other non-
related illnesses and in healthy individuals. A panel of 
these serum auto-antibodies is often obtained as part of 
the evaluation of patients suspected with having multiple 
sclerosis. Sometimes these auto-antibodies are seen in 
the patients with MS but the significance of these auto- 
antibodies in patients with MS is still unknown 8-10. The 
prevalence of these auto-antibodies in multiple sclerosis 
(MS) patients differs significantly in various studies 6,11,12. 
Our study showed that in a considerable number of the 
patients with multiple sclerosis (27.9%) at least one of 
these auto-antibodies was positive. 

 The frequency of antinuclear antibodies (ANA) in 
MS and their significance are uncertain. Previous studies 
have reported that ANA was found in 2.5% to 27% of 
patients with MS 12-14. Most of these studies found no 
correlation between ANA and symptoms of SLE in MS 
patients 12,13. Some cases of SLE may develop with MS-
like clinical presentation and some of them may fulfill 
the criteria for both SLE and MS (lupoid sclerosis) 12. 
Collared et al reported a correlation between the presence 
of antinuclear antibody and disease activity in patients 
with multiple sclerosis 13. Also, a high level of ANA 
was reported in the patients with optico-spinal form of 
MS and neuromyelitis optica 12. We have found positive 
ANA titers in 8.3% of CIS patients and 13.3 % of patients 
with RRMS. In our study, positive ds-DNA was found in 
4.1% and 6.3% of CIS and RRMS patients, respectively. 
But none of them had symptoms of SLE. As our study 

showed, some other studies have shown that there were 
no significant differences between ANA frequency in 
MS and control subjects 11. 

Some studies showed a prevalence of ACLA positivity 
in 4.8–44% of MS patients 11,14. The prevalence of ACLA 
positivity in our study was 5.6 %( 6.6% in RRMS patients 
and 4.1% in CIS patients). Miyagishi and his colleagues 
in their research reported two cases of multiple sclerosis 
with optic neuritis and positive ACLA 15. Also, a case of 
multiple sclerosis with optic neuritis and ACLA positive 
was reported by Ogino et al 16. In our patients, 44.4% 
of them had blurred vision and optic neuritis but in only 
one of them ACLA was positive. 

The exact frequency of anti-phospholipids antibodies 
(APLA) in multiple sclerosis is unclear. IJdo et al in their 
research showed that a substantial number of APLA-
positive patients had a concurrent diagnosis of MS or 
MS-like, sometimes presenting with optic neuritis, and 
transverse myelitis 17. Also, Tatiana and his colleagues 
showed a significant APLA increase in MS patients 
compared to healthy controls, particularly during disease 
relapse which was associated with significantly higher 
values of anti-β2 glycoprotein 9. In another research 
carried out by Cordoliani et al, it was shown that anti-
phospholipids antibodies were found with a significant 
level in 8% of patients with MS 18. In our study, APLA 
and B2GP were negative in all patients and controls. 
Patient selection method, study protocols, and sensitivity 
of techniques and inter-laboratory variation can be 
factors that reflect, at least partly, the variable reported 
frequencies of these auto antibodies in different studies.

CONCLUSION
The results of this study showed that a significant 

number of patients with multiple sclerosis have positive 
serum auto-antibodies tests without clinical expression of 
any other autoimmune disease. It is possible that some 
patients with positive auto-antibodies developed clinical 
symptoms of other autoimmune diseases that declared 
itself subsequently. Therefore, further studies with long 
term follow up of patients are recommended.

ANA Anti dsDNA ACLA APLA P-ANCA C-ANCA Anti B2GP
RRMS 4 (13.3%) 2 (6.6%) 2 (6.6%) 0% 1 (3.3%) 1 (3.3%) 0%
CIS 2 (8.3%) 1 (4.1%) 1 (4.1%) 0% 1 (4.1%) 0% 0%
Total 6 (11.1%) 3 (5.6%) 3 (5.6%) 0% 2 (3.7%) 1 (1.9%) 0%
Control 1 (4%) 0% 0% 0% 1 (4%) 0% 0%
P-value 0.037 0.041 0.035 - 0.09 0.04

RRMS= relapsing remitting multiple sclerosis, CIS= clinically isolated syndrome, APLA = anti-phospholipids antibody, ANA = antinuclear antibody, 
ACLA= anti cardiolipin antibody, ANCA=anti-neutrophilic antibodies, anti- B2GPI=anti-beta-2-glycoprotein I and anti-ds-DNA=anti-double strand DNA

Table 1. Prevalence of serum auto-antibodies in patients with multiple sclerosis and healthy control group.
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