ABSTRACT: Celiac disease is usually associated with autoimmune disor-
ders and has occasionally been reported in patients with inflammatory
myopathies. Our aim was to determine the presence of celiac disease and
antibodies associated with celiac disease in patients with inflammatory
myopathies and to investigate their relationship. Serum antigliadin, anti—
tissue transglutaminase, and antiendomysial antibodies were determined in
51 patients with inflammatory myopathies. HLA-DQ2 and -DQ8 alleles were
studied to assess their complementary diagnostic value. Jejunal biopsy was
performed in patients with moderate to high levels of antigliadin antibodies.
Patients with jejunal histology consistent with celiac disease initiated a
gluten-free diet. Seventeen patients (31%) were positive for antigliadin
antibodies, which were significantly more frequent in patients with inclusion-
body myositis than dermatomyositis (P < 0.001). Positive status to HLA-
DQ2 and/or -DQ8 did not differ between antigliadin-positive (75% and
12.5%) or -negative (60% and 15%) patients. Three of five jejunal biopsies
were diagnostic for celiac disease with histological normalization after a
gluten-free diet. Thus, celiac disease is more prevalent in patients with
inflammatory myopathies than in the general population. Positive status to
HLA-DQ2 allele, which is known to be more frequent in patients with inflam-
matory myopathies, could explain the high prevalence of antigliadin antibod-
ies in this population. The diagnostic value of HLA-DQ2 or -DQ8 haplotypes
to detect celiac disease in patients with inflammatory myopathy is limited.
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weakness, elevated serum levels of muscle enzymes,
electromyographic abnormalities, and inflammatory
infiltrates on muscle biopsy.” Characteristic his-
topathological features allow classification of IIM
into polymyositis (PM), dermatomyositis (DM), and
sporadic inclusion-body myositis (sIBM).® These are
commonly regarded as autoimmune disorders, and
various autoantibodies directed to specific nuclear
and cytoplasmic antigens are found in up to 55% of
patients with PM or DM.3!

Celiac disease (CD) is a chronic intestinal disor-
der with an estimated prevalence of 1 in 389 adults
in Spain.* A strong association with the human leu-
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kocyte antigen (HLA)-DQ2 and -DQS alleles has
been reported.1%2?* A definite diagnosis is only elic-
ited when histological demonstration of typical in-
testinal alterations is achieved, together with clinical
improvement when patients are on a glutenfree
diet. Nevertheless, serologic study with antigliadin
(AGA) IgA antibodies, antiendomysial (EMA) IgA
antibodies, and anti-tissue transglutaminase (tTG)
antibodies has demonstrated their utility in screen-
ing for CD.*2* Several studies have established a
close association between CD and other autoim-
mune diseases, with primary biliary cirrhosis, pri-
mary Sjogren’s syndrome, and lupus being the dis-
eases most frequently assessed.!21:29 CD has
occasionally been described in patients with
IIM.3:89.18-20.25 The aim of this study is to report the
prevalence and significance of the various celiac au-
toantibodies in a series of patients with IIM and to
investigate the association between these two dis-
eases.

PATIENTS AND METHODS

Patient Population. The study included 51 consecu-
tive adult patients diagnosed with IIM who were
regularly followed-up at our outpatient clinic in Bar-
celona, Spain. Our center is a single referral teach-
ing hospital serving a population of nearly 450,000
inhabitants. All patients with myositis in this popula-
tion are referred to our hospital for diagnosis and
therapy, regardless of disease severity. The study pro-
tocol was approved by the hospital ethics committee.

The diagnosis of PM/DM was based on the cri-
teria of Bohan and Peter,? which include symmetri-
cal proximal muscle weakness, increased serum mus-
cle enzymes, electromyographic abnormalities,
typical histological findings on muscle biopsy, and
characteristic dermatological manifestations (helio-
trope rash and Gottron’s papules). All patients in-
cluded met the criteria for definite PM/DM. Patients
with IIM who fulfilled the criteria for another de-
fined connective tissue disease were included as my-
ositis overlap syndrome, and those with a diagnosis
of cancer within 3 years of the diagnosis of myositis
were included as cancer-associated myositis. Charac-
teristic clinical and histological features provided the
diagnosis of inclusion-body myositis according to es-
tablished criteria.®1% Patients were classified as hav-
ing DM (n = 26), PM (n = 9), myositis overlap
syndrome (n = 4), cancer-associated myositis (n =
8), or sIBM (n = 4). Patients with myositis overlap
syndrome and cancer-associated myositis were fur-
ther classified as to whether they had PM, DM, or
sIBM. In the group with myositis overlap syndrome,
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3 patients were diagnosed with PM and 1 with DM;
systemic sclerosis was present in 3 cases and systemic
lupus erythematosus in 1. Patients with cancer-asso-
ciated myositis (8 DM) had ovarian and breast can-
cer (2 patients each), or lung, colon, stomach, and
bladder cancer (1 patient each). Immunosuppres-
sive treatment was systematically recorded. Disease
activity was retrospectively evaluated with a visual
analog scale and the 5-point Likert scale at the time
of the study.3¢

The patients’ overall clinical course was defined
as monophasic (full recovery within 2 years without
relapse, with or without drug therapy), chronic
polyphasic (prolonged, relapsing course with one or
more relapses occurring between periods of inactive
disease), chronic continuous (persistent disease ac-
tivity for longer than 2 years despite drug therapy
and which is never inactive), and undefined (illness
of less than 2-year evolution). A drug trial was de-
fined as a single course from the beginning of ad-
ministration of a given drug to the time at which it
was discontinued or, in the case of prednisone, the
time at which the dose was reduced to 25% of the
initial dose. Treatment response was defined as com-
plete (patient totally recovered without evidence of
active disease), partial (evidence of clinical improve-
ment short of a complete clinical response), or none
(no evidence of clinical improvement).

All 51 patients were prospectively examined and
tested for serum AGA, tTG, and EMA antibodies.
Patients positive for tT'G or AEM and those with AGA
concentrations greater than 7 mg/L were studied for
the presence of the histological hallmark of CD by
jejunal biopsy using a Watson capsule. Patients
found to have villous atrophy and crypt hyperplasia
consistent with CD were prescribed a gluten-free
diet, and a control biopsy was taken 6 months later to
assess mucosal recovery.

Laboratory Tests and Serological Assays. AGA-IgA
antibodies were analyzed by enzyme-linked immuno-
assay (ELISA; UniCAP-100; Pharmacia, Uppsala,
Sweden); positive status was defined as a value of
greater than 3 mg/L. Anti-tissue transglutaminase
antibody was analyzed by ELISA with human recom-
binant antigen, and EMA antibodies were deter-
mined using indirect immunofluorescence with
monkey esophagus as the substrate (ImmunoGlo
[EMA], IFA; Immco Diagnostics, Buffalo, New York).
The results of these tests were reported as positive or
negative. Thyroid autoantibodies (anti-thyroglobu-
lin and anti-peroxidase) were analyzed by an ELISA
method (Inmunolite 2500; DPC, Los Angeles, Cali-

MUSCLE & NERVE  January 2007



fornia); values of less than 40 IU/L were considered
normal.

Serum samples from each patient were screened
by indirect immunofluorescence for antinuclear an-
tibodies using HEp-2 cells, and by ELISA for anti-
bodies against extractable nuclear antigens (Ro, La,
RNP, Sm) and anti-histidyl-tRNA synthetase (anti—
Jo-1). Sera from all 51 patients in this series were
tested by protein and RNA immunoprecipitation,
which allows detection of other synthetases and
myositis-specific and myositis-associated antibodies
(anti-Mi-2, anti-SRP, anti—-Ro 52, anti—-Ro 60, anti-La,
anti-PM/Scl, and anti-RNP) that may have been over-
looked by the ELISA test, and also serves to confirm
the ELISA results.

Immunoglobulin types were measured in all pa-
tients to exclude congenital IgA deficit, as well as
serum concentrations of vitamins D (25-hydroxy-
cholecalciferol) and E in the patients with histolog-
ically confirmed CD.

Histology and Morphometric Techniques. Paraffin-
embedded sections (4 um) from formalin-fixed je-
junal mucosa were stained with hematoxylin and
eosin (H&E). Immunohistochemical studies were
performed in each case. The villous height and crypt
depth ratio was measured under a light microscope
in each H&E-stained biopsy specimen. The number
of CD3" and CD8" intraepithelial T cells per 100
enterocytes was counted, applying the modified
Marsh classification of celiac disease.?” All histologi-
cal examinations were performed by an expert gas-
trointestinal pathologist (I.D.T.), who was blinded to
the disease history and laboratory findings.

Genetic Markers. A class II HLA study was per-
formed with polymerase chain reaction (PCR)-
sequence-specific primer as a routine determination
in our hospital laboratory.

Statistical Analysis. The various clinical and immu-
nological associations were compared by the chi-
square and Fisher exact test for qualitative variables.
All statistical analyses were performed with SPSS 6.0
software (SPSS, Inc., Chicago, Illinois). Significance
was set at P < 0.05. Results are expressed as the
median and range.

RESULTS

During the past 2 years (2004-2005), 51 consecutive
patients (40 women, 11 men; mean age 45.7 years,
SD 16.2) diagnosed with IIM and followed up in our
outpatient clinic were prospectively examined and
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tested for serum IgA-class AGA, tGT, and IgA EMA
antibodies. All patients diagnosed with PM/DM re-
ceived identical therapy based on reported regimens
and our own experience. Briefly, this consisted of
prednisone (1 mg/kg/day) for 1 month with slow
tapering over the next 12 months. Other immuno-
suppressive agents were added when only a partial
therapeutic response was obtained by the second
month. Azathioprine (1-2 mg/kg/day) and cyclo-
sporine (3-5 mg/kg/day) were prescribed most of-
ten. Sporadic IBM patients received a tentative
course of prednisone and intravenous immuno-
globulins without clinical response.

Celiac Disease Antibodies. IgA-class AGA antibodies
were found in 17 patients (31%) (5.9; range 3.5-13.1
mg/L), including 3 of 26 (11%) DM patients, 4 of 9
(44%) PM cases, 4 of 4 (100%) sIBM patients, 2 of 4
(50%) in the overlap group, and 4 of 8 (50%) in the
cancer-associated myositis group. Clinical outcome
of these patients in relation to different treatments
including gluten-free diet or immunosuppression is
summarized in Table 1. No patient studied was pos-
itive for anti-tTG or IgA-class AEM antibodies. Posi-
tive IgA-class AGA was significantly more frequent in
patients with sIBM than DM (100% vs. 11%; P <
0.001) and less frequent in DM patients (11%) than
in the remaining patients (56%) (P < 0.001). None
of the patients had a selective IgA deficit. A non-
significant association was observed between specific
or associated myositis antibodies and celiac disease
antibodies, with the exception of anti-Ro antibodies,
which were positive in the two patients with sIBM
who had histologically proven celiac disease. No as-
sociation was found between AGA or overall disease
activity and positive status to thyroid autoantibodies,
which were present in only 5 of the 51 patients
(10%). None of the patients with proven celiac dis-
ease had low serum concentrations of vitamins D
or E.

Small Bowel Biopsy Findings and Genetics. Three of
the five patients undergoing jejunal biopsy (one with
DM and two with sSIBM) were found to have subtotal
villous atrophy and crypt hyperplasia consistent with
celiac disease. This represents 6% of all patients with
inflammatory myopathy, 18% of the patients positive
for IgA-class AGA antibodies, and 60% of the pa-
tients positive for IgA-class AGA antibodies at mod-
erate values (>7 mg/L).

Immunohistochemical staining showed in-
creased intraepithelial CD3" and CD8" T-cell
counts (>40 lymphocytes per 100 enterocytes), with
destructive lesions in all three cases. Histologically
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Table 1. Clinical, epidemiological, and laboratory data of the 17 patients with positive antigliadin antibodies.

Patient Gender/age Diagnosis CDA CD Treatment Clinical course Outcome
1 F/26 DM AGA*/EMA™tTG™ Yes Cs/GFD Monophasic Asymptomatic
2 M/56 PM AGA*/EMA~ATG™ ND Cs Polyphasic Partial response
3 F/e7 CAM(DM) AGA*/EMA™ /TG~ ND Cs/CHT Undefined Asymptomatic
4 F/42 CAM(DM) AGA*/EMA~ATG™ ND Cs/CHT Undefined Asymptomatic
5 M/50 PM AGA*/EMA™/tTG™ ND Cs Monophasic Asymptomatic
6 M/76 sIBM AGA*/EMA™/tTG™ ND Cs/AZA/MTX Chronic Deceased
7 M/45 sIBM AGA*/EMA™/tTG™ Yes IVIg/GFD Chronic No response
8 F/22 PM AGA*/EMA™/tTG™ No Cs Monophasic Asymptomatic
9 F/37 DM AGA*/EMA™ATG™ ND Cs Monophasic Asymptomatic
10 F/47 sIBM AGA*/EMA™/tTG™ ND Cs/IVig Chronic Wheelchair
11 M/64 sIBM AGA*/EMA™ATG™ Yes Cs/IVIg/GFD Chronic No response
12 F/50 DM AGA*/EMA™/tTG™ ND Cs/AZA/CyA/VIg Chronic Partial response
13 F/43 CAM(DM) AGA*/EMA~ATG™ ND Cs/AZA/CyA Polyphasic Partial response
14 F/34 Overlap AGA*/EMA™ATG™ No Cs Polyphasic Asymptomatic
15 F/79 PM AGA*/EMA™ATG™ ND Cs Monophasic Asymptomatic
16 F/50 PM AGA*/EMA™/tTG™ ND Cs/MF/IVIg Undefined Partial response
17 F/51 PM AGA*/EMA™ATG™ ND Cs/AZA/CyA Polyphasic Partial response

M, male; F, female; CDA, celiac disease antibodies; CD, histologically proven celiac disease; ND, not done; DM, dermatomyositis; PM, polymyositis; sIBM,
sporadic inclusion-body myositis; CAM, cancer-associated myositis; AGA, antigliadin antibodies; EMA, antiendomysial antibodies; tTG, transglutaminase
antibodies;, CHT, chemotherapy; Cs, corticosteroids;, AZA, azathioprine; MTX, methotrexate; CyA, cyclosporine, IVIg, intravenous immunoglobulin; GFD, gluten-

free diet.

destructive lesions with mild atrophy and hyperplas-
tic crypts were observed in two cases (DM and sIBM),
classified as type Illa celiac disease, and marked
atrophy in one case (sIBM), classified as type IIIb
celiac disease.

Twelve (75%) of the 17 patients with IIM and
positive AGA antibody status were positive for the
DQ2 allele, and two (12%) for the DQS8 allele. There
were no statistically significant differences relative to
the remaining patients with IIM and negative AGA
status [20 of 33 patients (60%) positive for DQ2, and
5 of 33 patients (15%) positive for DQ8]. Two of the
three patients with histologically proven CD (66%)
were positive for DQ2 and the other was negative for
both alleles. Mucosal recovery occurred in all three
patients after following a gluten-free diet. The two
patients with sIBM and celiac disease have not shown
improved muscle weakness in response to the gluten-
free diet up to the time of this writing (2 years and 6
months, respectively, of follow-up since the diagnosis
of celiac disease). The other patient, a DM case, has
remained free of cutaneous and muscle symptoms
after a gluten-free diet, but she had initially received
glucocorticoids (1 mg/kg/day).

DISCUSSION

Celiac disease is a complex autoimmune disease that
is frequently underdiagnosed, particularly in adults.
Several neuromuscular disorders have been associ-
ated with CD. Proximal myopathy due to deficiency
of vitamin E,?? osteomalacia due to vitamin D defi-
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ciency,?® sensorimotor axonal peripheral neuropa-
thy and ataxia,'#-17 PM,%1819 and sIBM?3? have been
described in relation to AGA antibodies, with no
intestinal symptoms in most cases. Few cases associ-
ated with DM have been reported to date®9:20.25 and
these were mainly in the juvenile form, a fact that
encourages prospective studies to evaluate the fre-
quency of CD in patients with adult PM/DM.

Celiac disease resembles a multisystem disorder
more than a primary gastrointestinal disease. Up to
50% of patients with histologically proven CD have
no gastrointestinal symptoms.?* Gluten sensitivity, as
defined by Marsh,?6 refers to a state of heightened
immunological responsiveness to ingested gluten in
genetically susceptible individuals. The clinical spec-
trum of gluten sensitivity includes dermatitis herpe-
tiformis and gluten ataxia, in addition to classic CD
or gluten-sensitivity enteropathy. Most patients with
gluten sensitivity are positive for AGA, but not nec-
essarily to serum anti-tTG antibodies, as was found in
our sIBM patients.

To date (2 years and 6 months, respectively, of
follow-up), the myositis manifestations of the two
patients with sIBM and histologically proven CD
have not responded to a gluten-free diet. This might
be because the damage incurred is irreversible, as
seems to be the case with ataxia, a condition in which
treatment efforts, for the most part, only succeed in
preventing further clinical deterioration. The highly
favorable clinical response obtained in the patient
with DM and CD after 8 years of follow-up with a
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gluten-free diet must be viewed with caution because
she was initially treated with glucocorticoids, which
may have contributed to the outcome.

Tissue transglutaminase is reported to be the
main antigen in patients with CD, and blood deter-
mination of anti-tTG antibodies is considered the
best screening parameter for patients with suspected
disease. None of our patients were positive for serum
anti-tTG antibodies, even those with histologically
confirmed CD. The following factors could contrib-
ute to explain these findings. Low positive values of
IgA-class AGA antibodies can be present in patients
with autoimmune disease, as has been demonstrated
in Sjogren’s syndrome and lupus?:29; therefore, it is
plausible that autoimmune myositis patients might
show similar findings. In a study?' of 40 patients
diagnosed with Sjogren’s syndrome, 9 (22%) had
low positive IgA-class AGA antibody values with neg-
ative histological findings. The prevalence of true
CD (histologically proven and positive EMA antibod-
ies) was 14.7%, a value higher than that seen in the
general population. In a large prospective study?® of
103 patients with systemic lupus erythematosus, 24
(22.3%) patients tested positive for AGA antibodies,
but none were positive for EMA antibodies. Further-
more, none were found to have histological evidence
of CD. In our group of patients with myositis, those
with higher AGA antibody values and histologically
proven CD were not positive for EMA or anti-tTG
antibodies. The majority of these patients were on
immunosuppressive treatment, and the possibility
that anti-tTG antibodies are more sensitive to this
treatment cannot be excluded. Another reason for
their negative status could be that anti-tT'G antibod-
ies are bound to the antigen in the bowel mucosa
and cannot be detected in serum, as has recently
been reported in some patients with gluten ataxia.!”
Moreover, patients with ataxia due to gluten sensi-
tivity are usually positive for AGA, but not necessarily
to serum anti-tTG antibodies.!®

Elevated expression of tTG, as compared with
normal muscle, has recently been reported® in pa-
tients with sIBM, suggesting that this could contrib-
ute to the pathogenesis of myopathy. Furthermore,
this ubiquitous enzyme has also been proposed as a
marker of ITM.12 Cellular infiltrates of CD8" T cells,
restricted to MHC I cells, are typically detected in
sIBM and PM, and also in the bowel mucosa in CD.
Thus, the participation of tissue transglutaminase as
the antigen responsible for the immune response
against the bowel and muscle cannot be excluded.
Studies directed to confirm or reject this hypothesis
are needed.

Celiac Disease and Inflammatory Myopathies

On the basis of our findings in these patients, we
offer some practical observations. First, CD seems to
be more prevalent in patients with IIM than in the
general population, perhaps because of the marked
association that exists between the HLA class II hap-
lotypes (DQ2) in both diseases.1%?8 The DQ2 haplo-
type in healthy controls in Barcelona is approxi-
mately 24%,'-3% a notably lower frequency than that
seen in patients with IIM, regardless of whether they
are positive for AGA. As is recognized, genetic sus-
ceptibility may be an additional marker for gluten
sensitivity.

Second, a high degree of suspicion is necessary to
detect CD in patients with IIM. Intestinal symptoms
are usually absent, AGA antibodies are mildly posi-
tive, and anti-tTG antibody, the most specific and
sensitive serological screening test for CD, is usually
negative. The HLA-DQ2 haplotype does not seem to
help in the diagnosis of CD in these patients because
of the shared HLA alleles in both diseases. Thus,
moderate AGA values (>7 mg/L) in these patients
may warrant a bowel biopsy to exclude CD. An ac-
curate diagnosis and implementation of a gluten-
free diet can be important to avoid malnutrition.
Moreover, the risk of cancer, which is increased in
patients with PM/DM, may be even higher in pa-
tients with associated CD, particularly gastrointesti-
nal cancer. A correct diagnosis of CD may help to
reduce this risk.

Finally, the possibility should be considered that
sIBM, a disease that has no effective treatment, may
be, to some extent, a clinical expression of gluten
sensitivity. Hence, implementation of a gluten-free
diet, which has been successful in other gluten-sen-
sitivity diseases or syndromes, such as ataxia, might
be accompanied by clinical improvement or, at least,
long-term stability of the condition.

This work was supported in part by a research grant FIS/2004
PI040464. The authors thank Rosa Maria Ras for her kind assis-
tance in the determination of celiac disease autoantibodies.
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