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ABSTRACT
Background:
Studies have reported the controversial association between multiple sclerosis (MS) and celiac disease (CD). Thus, we aimed to conduct
a case control study on patients with MS, CD, and controls to investigate CD in patients with MS by means of comparing CD genetic
markers in patients with MS and controls. We also evaluated serological markers in patients with MS.
Materials and Methods:
This is a case control study conducted on 60 patients with MS, 140 patients with CD, and 151 healthy controls in 2015 in Tehran,
Iran. HLA typing was done to identify the carriers of the DQB1*02, DQB1*0301, DQA1*05, or DQA1*0201 alleles for HLA-DQ2,
DQB1*0302, or DQA1*03 for HLA-DQ8. All data were analyzed using SPSS software (version 23, IBM Corp). Serological markers
including anti-gliadin antibodies (AGA) (IgA, IgG), anti-tissue trans glutaminase antibodies (Anti tTG) (IgA, IgG), anti-endomysial
antibody (EMA) (IgA, IgG), and total IgA were assessed in MS group by enzyme immunoassays.
Results:
The data of 60 patients with MS (26.7% male, mean age = 34.83 years), 140 patients with CD (33.6% male, mean age = 38.37 years) and 151
controls (48.3% male, mean age = 40.43 years) were analyzed. The results of serological markers were not positive in any of the patients with
MS. The prevalence of IgA deficiency (IgA ≤ 0.7) was 13.3% in patients with MS. 34 (56.7%) patients with MS, 90 (59.6%) controls, and
135 (96.4%) patients with CD had positive results in either or both HLA DQ2 and DQ8. There was a significant difference in the HLA typing
results between the patients with MS and controls with CD group (P < 0.001), while comparing the MS group with the controls there was not
a significant difference in the result of HLA typing (P = 0.69). Four (50%) patients with MS and IgA deficiency had positive DQ2 and/or DQ8.
Conclusion:
Our results did not show any correlation between MS and CD, which was similar to other studies.
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INTRODUCTION
Multiple sclerosis (MS) is an autoimmune chronic
demyelinating neurological disorder, which involves
central nervous system including brain, spinal cord, and
optic nerves (1-6).
The prevalence of MS has been calculated as 1% of
world population predominantly in young people and
women. Most of the patients with MS are characterized
by relapsing-remitting form of MS (RRMS) (7).
Studies have shown the role of osteopontin gene
haplotypes, a pleiotropic cytokine, which is responsible
for different autoimmune diseases by its effect on
response of Th1 and Th17 proinflammatory cells, in
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the onset and progression of MS. The presence of
osteopontin in plasma and intestinal tissue of patients
with celiac disease (CD) have also been reported (8-11).
However, dysregulation in immune system and
impaired apoptosis are the mutual characteristics
in CD and MS, which can possibly describe their
association together and with other autoimmune
disorders such as diabetes and thyroiditis (2-4).
CD is a chronic immunological gluten sensitivity
enteropathy resulting in villous atrophy and crypt
hyperplasia in the proximal part of the small intestine
and following malabsorption (1,2,4,12,13).
CD has been defined to be associated with
neurological manifestation such as neuropathy,
nevertheless, its etiology has not been elucidated
yet (2-4). Moreover hereditary occurrence of CD
demonstrates the importance of genetic factors in
the etiology of CD other than environmental and
immunological factors. HLA complex specifically
HLA class-II has been shown to be associated with
CD, though HLA-DQ2.5 expression is the most
common in the patients with CD and more than 90%
of such patients possess one or two copies of HLADQ2.5 (1,14).
Thus, according to this information, we aimed to
conduct a case control study to investigate the genetic
markers of CD in MS and CD patients and healthy
controls. We also studied serological markers in MS
patients.
MATERIALS AND METHODS

This is a case control study conducted on patients
with MS, CD (case groups), and healthy controls in
2015 in Tehran, Iran. Demographic and clinical data
as well as disease history were collected by checklist.
Informed consent was obtained from each patient or
patient’s guardian prior to the study enrollment.
We included patients with MS and CD and control
groups after age matching. The age range of the
participants was 5-70 years. After applying inclusion
and exclusion criteria, the individuals for control and
cases groups were selected randomly.
Patients:
60 patients with MS who were referred to a neurology
clinic in Imam Khomeini Hospital, Tehran, and were
diagnosed according to Mac Donald criteria (15) were
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recruited as case group. In addition 140 patients with CD
[according to celiac guidelines (16)] who were referred
to gastrointestinal clinic were recruited as the other case
group. The patients with CD were recruited over a period
of 12 months from 2013 to 2014, based on the previous
study in Iran (17).
Control group:
151 donors in National Blood Transfusion
Organization of Iran without any symptom of CD
(chronic diarrhea, weight loss, and osteoporosis) and
history of health problems such as history of Crohn’s
disease, cancer, and immunological disorders were
screened and recruited to the study as healthy control
group.
Laboratory tests:
We investigated genetic markers in patients with
MS, and CD, and control groups. Also, we measured
serological markers in MS group.
Serological markers:
Serological markers including anti-gliadin antibodies
(AGA) (IgA, IgG), anti-trans tissue glutaminase
antibodies (anti-tTG) (IgA, IgG), anti-endomysial
antibody (EMA) (IgA, IgG), and total IgA were
assessed in MS group by enzyme immunoassays (EIA,
Euroimmun AG kit, Germany).
AGA level more than 12 unit/mL and anti-tTG and
EMA more than 20 unit/mL were considered as positive.
This is while total IgA levels equal or less than 0.7gr/L
was considered as IgA deficiency.
Genetic markers:
For HLA typing 5 mL of venous blood was drawn
from all the participants and collected in ethylenediamino-tetra-acetic (EDTA) tubes and stored at -20◦C
until further analysis. Genomic DNA was extracted
from the whole blood using QIAmap DNA Blood
Mini Kit (Qiagen, Hilden, Germany). HLA DQ2/ DQ8
haplotypes were determined in cases and controls using
PCR-SSP technique.
BAG kits (BAG, Germany) were used for HLA
typing to identify individuals who were carriers of the
DQB1*02, DQB1*0301, DQA1*05, or DQA1*0201
alleles for HLA-DQ2, DQB1*0302, or DQA1*03 for
HLA-DQ8.
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Table 1: The characteristics of MS, CD, and control groups
Group

MS

Mean age (years)

Celiac

Control

34.83

38.37

40.43

Male

16 (26.7%)

47(33.6%)

73 (48.3%)

Female

44 (73.3%)

93 (66.3%)

78 (51.7%)

CD: Celiac disease, MS: Multiple sclerosis

Table 2: The comparison of HLA DQ frequency in MS, CD, and
control groups
HLA Classification

MS

Celiac

Control

DQ2 Positive

17 (28.3%)

66 (47.1%)

61 (40.4%)

DQ8 Positive

11 (18.3%)

24 (17.1%)

21 (13.9%)

DQ2/DQ8 Positive

6 (10%)

45 (32.1%)

8 (5.3%)

DQ2/DQ8 Negative

26 (43.3%)

5 (3.6%)

61 (40.4%)

60

140

151

Total

HLA: Human leukocyte antigen, MS: Multiple sclerosis, CD: Celiac disease

Table 3: Serological markers in MS group
Serologic Marker

Mean±SD

AGA IgA

2.50±1.30

AGA IgG

2.44±0.98

Anti tTG IgA

2.35±1.37

Anti tTG IgG

2.34±0.63

Anti EMA IgA

2.47±1.01

Anti EMA IgG

2.39±0.70

MS: Multiple sclerosis, SD: Standard deviation

Statistics:
All data were analyzed using SPSS software (version
23, IBM Corp). Descriptive statistics was used as mean
± standard deviation (median) for continuous variables
and frequency (percentage) for categorical variables. For
bivariate correlation for categorical data we used Chi
square and Fisher’s exact test and for continuous data
Mann-Whitney U test was used. P value less than 0.05
was considered as statistically significant.
RESULT
Patients’ characteristics:
The characteristics of MS, CD, and control groups
are summarized in table 1. The data of 60 patients
with MS (26.7% male), 140 patients with CD (33.6%
male), and 151 controls (48.3% male) were analyzed.
Mean age was 34.83 years in patients with MS, 38.37
years in patients with CD, and 40.43 years in controls.
Of the patients with MS, 54 had relapsing-
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Fig.1: Distribution of DQ2 and DQ8 in patients with multiple
sclerosis (case group), and celiac disease, and in controls

remitting multiple sclerosis (RRMS), 4 patients had
secondary progressive MS (SPMS), and 2 patients
had progressive-relapsing MS (PRMS).
Serological and genetic markers results:
The descriptive results of genetic markers are
summarized in table 2 and figure 1. 34 (56.7%)
patients with MS, 90 (59.6%) controls, and 135
(96.4%) patients with CD had positive results in
either or both HLA DQ2 and DQ8 (p < 0.001). There
was a significant difference in the HLA typing results
between the MS and control groups with the CD group
(p < 0.001), while comparing the MS group with the
controls there was not a significant difference in the
result of HLA typing (p = 0.69).
The serological markers did not show positive
results in any of the patients with MS. The mean level
of serological markers is summarized in table 3. The
prevalence of IgA deficiency (IgA ≤ 0.7) was 13.3%
in patients with MS. Four (50%) patients with MS and
IgA deficiency had positive DQ2 and/or DQ8.
DISCUSSION
Association of gluten sensitivity and MS is a very
controversial issue. Some researchers recommended
IgG AGA as a part of the routine survey for all patients
with MS-like symptom of obscure etiology. On the
other hand, other investigators decisively criticized this
approach.
In this study, 34 (56.7%) patients with MS, 90
(59.6%) controls, and 135 (96.4%) patients with CD
had positive results in either or both HLA DQ2 and DQ8
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(p < 0.001). There was a significant difference in the
HLA typing results between the MS and control groups
with the CD group (p < 0.001), while comparing the
MS group with the controls there was not a significant
difference in the result of HLA typing (p = 0.69). We did
not find any positive results in the serological markers
the patients with MS. The prevalence of IgA deficiency
(IgA ≤ 0.7) was 13.3% in the patients with MS.
Our results did not show any correlation between
MS and CD, which was similar to other studies. Borhani
and colleagues, studied 161 clinically definite patients
with MS who referred to neurology outpatient clinic of
Namazee Hospital, Shiraz, south of Iran from March
2004 to October 2005. The test of IgA anti-tTG and
duodenal biopsy were carried out in patients with either
IgA or IgG AGA positive sera. Anti-tTG antibody and
histopathological studies were negative in all patients
with positive IgG or IgA AGA results. Conclusion was
that gluten sensitivity was not associated with MS in
Iran (18).
Nicoletti and co-workers evaluated the frequency
of CD among patients with MS. They evaluated
the presence of IgA and IgG celiac disease-related
antibodies in a sample of 217 patients with MS and in
a sample of 200 controls not affected by neurological
disorders. None of the 217 patients with MS presented
IgG and IgA AGA, anti-EMA, anti-tTG, and antireticulin, whereas only one of the selected controls
presented specific antibodies. This subject resulted to
be effectively affected by CD. The data did not show
an increased frequency of CD among patients with
MS (4). In a study by Salvatore and colleagues (3), on
95 patients with MS measuring anti- tTG (IgA), none
of the patients showed positive results. In our study,
none of the patients with MS had positive serological
markers for celiac, therefore similar to the three latter
studies, we did not find increased frequency of CD
among patients with MS, either.
In contrast, in a study by Rodrigo and co-workers,
the researchers analyzed the prevalence of serological,
histological, and genetic CD markers in a series of 72
patients with MS and in their 126 first-degree relatives,
compared with 123 healthy controls. Tissue IgA-antitransglutaminase-2 antibodies were positive in seven
patients with MS (10%), compared with three healthy
controls (2.4%, p < 0.05). No differences were found
in HLA-DQ2 markers between the patients with MS
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(29%) and controls (26%). Mild or moderate villous
atrophy (Marsh III type) was found in duodenal biopsies
of eight patients with MS (11.1%) and also a high
proportion of CD was found among the first-degree
relatives (32%). This finding represents a prevalence of
gluten intolerance as 5.5 to 11 times higher in patients
with MS compared with the general population (7).
IgA deficiency is more common in CD (2-5%)
than in the general population (< 0.5%). In a study by
Khoshbaten and colleagues, the prevalence of CD was
evaluated in MS in the northwest, Iran. All subjects
(100 patients with MS and 121 controls) were negative
for anti-tTG. IgA deficiency was found in 14% of the
patients with MS and 11% of controls (p > 0.1) (19). In
our study the prevalence of IgA deficiency was 13.3%
among the patients with MS.
CONCLUSION
Our study revealed that none of MS patients had
celiac disease. Also, prevalence of HLA DQ2 and/or
DQ8 positive was similar control, %56.7 and %59.6,
respectively. Therefore, the present study failed to
demonstrate a positive relationship between MS and
celiac disease.
One of the main limitations of our study was
the small number of our patients. This was mainly
the result of conducting this study in a localized
geographic area ad limited time. The second limitation
was the unavailability of laboratory facilities to assess
other heterotypes of HLA-DQ2 and HLA-DQ8.
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