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Celiac disease and multiple sclerosis in the northwest of Iran
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Abstract: Objective: To compare the frequency of celiac disease (CD) in patients with multiple sclerosis (MS)
and healthy controls using tissue transglutaminase IgA antibodies (anti-tTGA) as a screening tool.
Background: CD and MS are immune-mediated diseases, and it has been hypothesized that the genetic simi-
larities between these conditions can predispose individuals to suffer from both. Data regarding this association
are limited, particularly in Eastern countries.

Methods: One hundred clinically defined MS patients were randomly selected from Tabriz, northwest of Iran.
The control group consisted of 121 age- and gender-matched healthy individuals. All subjects were screened
with anti-tTGA. Total IgA was obtained for investigation of IgA deficiency.

Results: The mean age of MS patients (32 male and 68 female) was 33.06+8.79 years; the mean age of con-
trols was 32.98+9.62 years. The mean expanded disability scale score (EDSS) for MS patients was 3.86+1.91.
Approximately 78.5 % of MS patients suffered from a remitting relapsing type of MS. All subjects (MS patients
and controls) were negative for anti-tTGA. IgA deficiency was demonstrated in 14 % of MS patients and 11 %
of controls (p>0.1). No IgA-deficient subjects consented to undergo a duodenal mucosa biopsy.

Conclusion: The present study failed to demonstrate a positive relationship between MS and CD. Therefore,
we conclude that there is no basis for recommending the routine screening of MS sufferers for celiac disease

(Ref. 23). Full Text in PDF www.elis.sk.
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Celiac disease (CD) is an autoimmune enteropathy induced
by gluten proteins present in wheat, barley and rye, and char-
acterized by small intestinal lesions of variable severity (1). In
its classic form, CD appears with symptoms and signs of intes-
tinal malabsorption. However, there is also a latent form of the
disease (2]) The duodenal mucosa of CD patients can be normal
or they can present with changes in the mucosa ranging from
mild alterations to severe atrophy in mucosal architecture (3).
Treatment with a gluten-free diet results in mucosal recovery
but recurrence of clinical disease ensues if gluten is returned
to the diet (2).

MS is the most common inflammatory-demyelinating disease
of the central nervous system (CNS) and the most frequent cause
of nontraumatic neurological disability in young and middle-aged
adults (4). MS is estimated to affect 400,000 persons in the United
States and 2 million people worldwide (5). Women between 20
and 40 years of age are affected twice as frequently as men, and
north European Caucasian individuals are especially vulnerable.
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CD and MS are immune-mediated diseases that are influenced
by genetic factors, especially HLA antigen (6, 7). This genetic
similarity could result in individuals being at risk of developing
both diseases.

Previous research has been focused on the increased levels
of anti-gliadin and gluten antibodies in MS patients (8—10). As
far as we are aware there have been only two studies assessing
the association between CD and MS by using the serological tests
(11, 12). There was no evidence of an increased risk of CD in MS
patients in either study. In a recent case report, gluten sensitivity
was reported in two cases of neuromyelitis optica (13).

This study has been carried out as there have been few inves-
tigations into the association between CD and MS, particularly in
Eastern countries. Should the latter association be confirmed, the
screening of MS patients for CD could be of use in view of the
probable efficacy of a gluten-free diet in improving the symptoms
of MS. The aim of the present study was to investigate the preva-
lence of CD among patients with MS in northwest Iran.

Methods

One hundred patients with MS who had been diagnosed on
the basis of McDonald criteria (14) were randomly recruited from
outpatient clinics of Tabriz. The control group consisted of 121
age- and gender-matched healthy blood donors with no history
of autoimmune diseases or CD. Patients in the aggressive phase
of the disease and/or undergoing treatment with glucocorticoids
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or immunosuppressive drugs were excluded from the study. All
MS patients were interviewed and assessed by a physician with
regard to the onset of MS symptoms, type of MS, and disability
score based on expanded disability scale score (EDSS). The study
was approved by the Ethics Committee of the Tabriz University
of Medical Sciences.

Fasting blood (5 ml) was collected from patients and control
subjects. Samples were centrifuged; serum was extracted and di-
vided into two aliquots, and immediately stored at —20 °C. Levels
of anti-tissue transglutaminase IgA antibodies (anti-tTGA) were
determined using a commercially available enzyme-linked im-
munosorbent assay (ELISA) using human recombinant anti-tTGA
as the antigen (Eu-tTG IgA, Eurospital, Trieste, Italy). A value
of anti-tTGA over 7 AU/ml was considered positive. Having in
mind that (a) anti-tTGA is not appropriate for patients with IgA
deficiency, and that (b) 2-3 % of the celiac disease population
suffer from IgA deficiency (13), false-negative results were elimi-
nated by determining the serum IgA levels before measuring the
anti-tTGA levels. The total serum IgA levels were determined
by turbidimetry, and a level below 70 ng/dl was considered IgA
deficient.

Data are presented as mean =+ standard deviation or as per-
centages where appropriate. Statistical analysis was performed
using the Statistical Package for Social Science (SPSS) for Win-
dows version 11.5 using Chi-square and t-tests for comparison. A
p value of less than 0.05 was considered statistically significant.

Results

In the present research, 100 patients with MS were studied.
The mean durations since the diagnosis of MS and the onset of
symptoms were 3.6+3.3 years and 5.7+5.5 years, respectively. The
mean EDSS was 3.86+1.91. Approximately 78.5 % of subjects
suffered from remitting relapsing MS and 13.9 % had secondary
progressive MS. Ninety-one percent of the MS patients reported
a history of using several interferon preparations such as Avonex
(46.9 %), Rebif (18.5 %) and Betaferon (34.6 %).

Serological screening for CD based on tTG was performed in
100 study subjects (32 male and 68 female) aged 33.1+8.8 years
(range, 12-57 years) and in 121 healthy control subjects (46
male and 75 female) aged 32.98+9.62 years (range, 1650 years;
p>0.1). Anti-tTGA screening results were negative for all subjects
(patients and control group). However, 14 % of MS patients and
11.5 % of the control group were IgA deficient (p>0.1). None of
the IgA deficient subjects consented to undergo a duodenal mu-
cosa biopsy.

Discussion

In the present study, the results of anti-tTGA screening were
negative in both MS patients and controls. This finding is in agree-
ment with previous studies investigating the association between
MS and CD. Pengiran Tengah et al demonstrated positive results
in 2 % of 49 MS patients using endomysial autoantibodies and in
12 % using an anti-gliadin antibody test (12). However, these re-
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sults were not statistically significant. Salvatore et al. demonstrated
that 95 adult patients with MS did not have pathological values
for anti-tTGA test (11). In Sweden, 14,371 patients with CD were
compared with 70,096 persons without CD, and no increased risk
of MS in patients with CD was evident (15).

The evidence supporting a positive association between CD
and MS has been based on genetic and environmental factors. For
example, the low plasma level of vitamin D that manifests in CD
patients can lead to MS (16-18), and HLA (DR3-DQ2) haplotypes
that predispose persons to CD may lead to a modestly increased
risk of MS (6). However, the lack of a positive association between
MS and CD indicates that these diseases could have a different
genetic and immunological basis. An association between type 1
diabetes and MS is under investigation. Some research suggests
that the allele DQB1*0602 is associated with a low risk of type
1 diabetes but an increased risk of MS (19, 20). Therefore, based
upon the results of these investigations, it could be proposed that
alleles that have a role in the predisposition to and pathogenesis
of MS could protect against CD or vice versa.

Most recent research concerning the association between CD
and MS has been related to the plasma levels of anti-gliadin and
gluten antibodies rather than the direct relationship between the
two conditions. Circulating antibodies to gliadin and gluten have
been considered a sign of CD but could be due to increased per-
meability. Increased permeability and inflammatory bowel disease
among patients with MS have been reported in some studies (21,
22). This increased intestinal permeability leads to increased ab-
sorption of gluten and gliadin resulting in the production of IgA
antibodies. Anti-gliadin and gluten antibodies are able to cross
the blood-brain barrier and aggravate the neural symptoms of
MS, explaining the efficacy of a gluten-free diet in alleviating the
symptoms of MS.

Most recent studies were cross-sectional and they demon-
strated no association between CD and MS. Prospective lon-
gitudinal studies with large sample sizes would be preferable
for investigating the direct association between these diseases.
This study, just as previous cross-sectional ones, failed to dem-
onstrate a positive relationship between MS and CD. However,
this research is one of only a few studies performed in Eastern
countries concerning this relationship. One of the limitations of
the present study was that no IgA deficient subjects consented to
undergo a duodenal mucosa biopsy. The anti-tTGA test is one of
the most sensitive and specific serological tests for sub-clinical
CD diagnosis (23). However, this test cannot be used to screen
IgA-deficient patients. Therefore, if IgA-deficient subjects had
undergone a duodenal mucosa biopsy, some cases of CD could
have been revealed. On the basis of these findings we can dem-
onstrate no grounds for recommending the routine screening of
persons with MS for celiac disease. However, prospective lon-
gitudinal studies to assess the direct association between MS
and CD should be carried out. In addition, it will be valuable to
conduct research to examine the genetic differences and simi-
larities between CD and MS, as well as immunological factors
that affect them.



Khoshbaten M et al. Celiac disease and multiple sclerosis in the northwest of Iran

References

1. Ciclitira PJ, Moodie SJ. Transition of care between paediatric and
adult gastroenterology. Coeliac disease. Best Pract Res Clin Gastroenterol
2003; 17: 181-195.

2. Rewers M. Epidemiology of celiac disease: what are the prevalence,
incidence, and progression of celiac disease? Gastroenterology 2005; 128:
S47-S51.

3. Marsh MN. Mucosal pathology in gluten sensitivity. In: Marsh MN, ed.
Celiac Disease. Oxford: Blackwell Scientific Publications, 1992: 136—191.

4. Rodriguez M, Siva A, Ward J, Stolp-Smith K, O’Brien P, Kurland
L. Impairment, disability, and handicap in multiple sclerosis: a population-
based study in Olmsted County, Minnesota. Neurology 1994; 44: 28-33.

5. Hauser SL. Multiple sclerosis and other demyelinating diseases. In: Is-
selbacher KIWJ, Martin JB, Fauci AS, Kasper DL (Eds). Harrison’s prin-
ciples of internal medicine. New York: McGraw-Hill, 1994: 2287-2295.

6. Masterman T, Ligers A, Olsson T, Andersson M, Olerup O, Hillert
J. HLA-DR15 is associated with lower age at onset in multiple sclerosis.
Ann Neurol 2000; 48: 211-219.

7. Lincoln MR, Montpetit A, Cader MZ, et al. A predominant role for
the HLA class Il region in the association of the MHC region with multiple
sclerosis. Nat Genet 2005; 37: 1108-1112.

8. Bushara KO, Goebel SU, Shill H, Goldfarb LG, Hallett M. Gluten
sensitivity in sporadic and hereditary cerebellar ataxia. Ann Neurol 2001;
49: 540-543.

9. Hadjivassiliou M, Griinewald R, Sharrack B, et al. Gluten ataxia in
perspective: epidemiology, genetic susceptibility and clinical character-
istics. Brain 2003; 126: 685-691.

10. Reichelt KL, Jensen D. IgA antibodies against gliadin and gluten in
multiple sclerosis. Acta Neurol Scand 2004; 110: 239-241.

11. Salvatore S, Finazzi S, Ghezzi A, et al. Multiple sclerosis and celiac
disease: is there an increased risk? Mult Scler 2004; 10: 711-712.

12. Pengiran Tengah CD, Lock RJ, Unsworth DJ, Wills AJ. Multiple
sclerosis and occult gluten sensitivity. Neurology 2004; 62: 2326-2327.

13. Jacob S, Zarei M, Kenton A, Allroggen H. Gluten sensitivity and
neuromyelitis optica: two case reports. J Neurol Neurosurg Psychiatry
2005; 76: 1028-1030.

14. Polman CH, Reingold SC, Edan G, Filippi M, Hartung HP, Kappos
L, Lublin FD, Metz LM, McFarland HF, O’Connor PW, Sandberg-
Wollheim M, Thompson AJ, Weinshenker BG, Wolinsky JS. Diagnostic
criteria for multiple sclerosis: 2005 revisions to the “McDonald Criteria”.
Ann Neurol 2005; 58: 840-846.

15. Ludvigsson JF, Olsson T, Ekbom A, Montgomery SM. A population-
based study of coeliac disease, neurodegenerative and neuroinflammatory
diseases. Aliment Pharmacol Ther 2007; 25: 1317-1327.

16. Kemppainen T, Kréger H, Janatuinen E, et al. Osteoporosis in adult
patients with celiac disease. Bone 1999; 24: 249-255.

17. Kupper C. Dietary guidelines and implementation for celiac disease.
Gastroenterology 2005; 128: S121-S127.

18. Munger KL, Zhang SM, O’Reilly E, et al. Vitamin D intake and
incidence of multiple sclerosis. Neurology 2004; 62: 60-65.

19. Dyment DA, Herrera BM, Cader MZ, et al. Complex interactions
among MHC haplotypes in multiple sclerosis: susceptibility and resistance.
Hum Mol Genet 2005; 14: 2019-2026.

20. Barker JM. Type | diabetes-associated autoimmunity: Natural his-
tory, genetic association, and screening. J Clin Endocrinol Metab 2006;
91:1210-1217.

21. Yacyshyn B, Meddings J, Sadowksi D, Bowen-Yacyshyn MB. Mul-
tiple sclerosis patients have peripheral blood CD45RO+B Cells and in-
creased intestinal permeability. Dig Dis Sci 1996; 41: 2493-2498.

22. Vandvik B, Degré M. Measles virus antibodies in serum and cere-
brospinal fluid in patients with multiple sclerosis and other neurological
disorders, with special reference to measles antibody synthesis within the
central nervous system. J Neurol Sci 1975; 24: 201-219.

23. Rossi T. Celiac disease. Adolesc Med Clin 2004; 15: 91-103.

Received March 6, 2010.
Accepted April 15,2012.

497



