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Introduction

Celiac disease (CD) is characterized by chronic intol-
erance to gluten ingestion in genetically susceptible indi-
viduals, leading to immunologically mediated intestinal
tissue damage [1, 2]. The disease may occur in different
forms, with patients being asymptomatic or having the
classical clinical forms characterized by diarrhea with or
without intestinal malabsorption. This broad spectrum of
manifestations often impairs the diagnosis of this disease.
CD has been described in several world regions includ-
ing Europe, North America, South America, Africa,
India, and New Zealand, and is rare among African
blacks and Asians such as Chinese and Japanese subjects.
The disease predominates among white individuals and
the female to male ratio is 2:1.

Some clinical conditions are related to CD, such as dia-
betes mellitus, selective IgA deficiency, autoimmune thy-
roiditis, primary biliary cirrhosis, neuropsychic changes,
herpetiform dermatitis, autoimmune disease, osteoporo-
sis, and reproductive disorders [1]. Several studies have
indicated a higher prevalence of reproductive disorders
among women with CD, such as spontaneous abortion,
late menarche, early menopause, amenorrhea, and infer-
tility [3-5].

One of the major causes of infertility is endometriosis,
whose incidence in infertile patients ranges from 10-
25%, with a prevalence increasing to 60-70% in cases of
chronic pelvic pain, and it may be present in 1-20% of
asymptomatic women. Although the pathogenesis of

endometriosis is not completely understood, endometrio-
sis is associated with changes in both cell-mediated and
humoral components of innate and acquired immunity
with an increase of auto-antibodies and circulating
immunocomplexes [6]. Celiac disease is also an immuno-
logically mediated disease with production of auto-anti-
bodies and association with a series of other autoimmune
diseases such as IgA deficiency, diabetes mellitus,
autoimmune thyroiditis, and herpetiform dermatitis [2].
Although there are many reports of CD among infertile
patients, there are no reports specifically evaluating a
group of women with endometriosis. The present study
was undertaken to evaluate the prevalence of celiac
disease in a cohort of Brazilian women with endometrio-
sis. This was achieved by means of serological screening
based on anti-t-TGA, confirmed by anti-endomysial anti-
body (EMA) IgA, which showed a sensitivity of 95-
100% and 85-100%, and a specificity of 94-100% and
95-100%, respectively, and final confirmation was
obtained with a jejunal biopsy and by patient follow-up.

Material and Methods
The present cohort consisted of 120 consecutively selected

women with endometriosis attending a tertiary university
service due to pelvic pain and/or infertility between 2000 and
2003. Inclusion criteria were age between 18 and 45 years and
a laparoscopic and histological diagnosis of endometriosis
made up to six months before blood collection. As a population
control, blood samples were collected from 1,500 apparently
healthy female blood donors aged 18 to 45 years at the Blood
Center of Ribeirão Preto, State of São Paulo, Brazil, from Sep-
tember 2001 to October 2002 (same city for all patients). Data
about these individuals have been published previously [7]. The
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studies were approved by the internal Institutional Review
Board and patients gave written informed consent to participate.

Serological screening was applied to blood samples collected
during the early follicular phase from the study group. After
separation, serum was stored at -70°C and the samples were
tested in duplicate in the same assay. The blood samples were
tested for the presence of t-TGA antibodies by ELISA and
when a sample was positive for this antibody, it was tested for
EMA-IgA by indirect immunofluorescence. The INOVA com-
mercial kit (San Diego, CA, USA) was used for the detection of
t-TGA. Serum samples were diluted 1:100 and ELISA readings
were obtained at 450 nm wavelength. A value of less than 20 IU
was considered to be negative, a value of 20 to 30 IU was con-
sidered to be weakly positive, and a value of more than 30 IU
was considered to be moderately/strongly positive. The sensitiv-
ity and specificity of this test were 95-98% and 94-95%, respec-
tively. Another INOVA kit was used for the detection of EMA-
IgA by indirect immunofluorescence using slides with monkey
esophagus sections as substrate. Sera were diluted 1:5, 1:10 and
1:20 with phosphate buffered saline (PBS), pH 7.2. A result was
considered to be positive when immunofluorescence was
observed starting from the 1:10 dilution. The sensitivity and
specificity of this test were 90-100% and 97-100%, respec-
tively. An intestinal biopsy was proposed when both tests were
positive. The biopsy was obtained by jejunal aspiration capsule
and/or by upper digestive endoscopy and analyzed histologi-
cally according to Marsh criteria [8]. Subjects diagnosed as
having CD underwent a standard clinical assessment aimed at
detecting symptoms or signs of digestive tract disease or mani-
festations suggestive of extra-intestinal involvement.

Data were analyzed statistically using the GraphPad Prism®

2.01 32 Bit Executable program (GraphPad Software Inc., San
Diego, CA, USA). Paired variables with normal distribution
were analyzed by the Student’s t-test and analysis of variance
was carried out using the F test for comparison of the preva-
lence of CD, with the level of significance set at p < 0.05. The
chi-square test was used to compare the prevalence of CD
among the three groups studied (endometriosis x population
control x endometriosis control), and the Fisher exact test was
used for 2 x 2 comparisons.

Results

Mean age was 29.2 ± 5.6 years for the endometriosis
group and 27.9 ± 4.5 years for the population control (p
= 0.10 for the endometriosis group). The symptoms
reported by the 120 women with pelvic endometriosis
were infertility (81.0%), dysmenorrhea (91.0%), and dys-
pareunia (57.1%). The patients had Stage I/II (56.2%) or
III/IV (43%) endometriosis as defined by the American
Society of Reproductive Medicine (ASRM). Of the 120
patients with endometriosis, nine were positive for t-TGA
at levels ranging from 25.54 to 190.7 IU (Table 1), with a
prevalence of 7.5%. When these nine patients were tested
for EMA-IgA, five were found to be positive at 1/10 and
1/20 dilution (5/120 = 4.16%). One patient refused the
jejunal biopsy (patient no. 8, Table 1) and three of the four
patients submitted to the biopsy (prevalence of confirmed
cases: 3/120, 2.5%) fulfilled the histopathological criteria
for CD Marsh grade III (destructive pattern) (nos. 1, 4 and
5, Table 1). In a later analysis, the three patients with con-
firmed CD presented mild gastrointestinal symptoms, with

undefined abdominal discomfort but without persistent
diarrhea. The other two EMA-IgA-positive patients
without confirmation by the biopsy (nos. 6 and 8, Table 1)
had no gastrointestinal symptoms. There were no signs or
symptoms of extra-intestinal disease in any of the nine t-
TGA-positive patients.

In the population control group 20 women showed mod-
erately/strongly positive t-TGA levels and 12 of them were
EMA-IgA positive, while the other eight were EMA neg-
ative. These individuals who were positive to both serum
tests were submitted to an intestinal biopsy. Of these, two
were classified as Marsh type 0, and 10 as Marsh ≥ type 1,
with a global prevalence of CD among females of 0.66%
(10 confirmed cases, 1:136 women) [7]. Statistical analy-
sis revealed that the prevalence rates of positive serology
in the study group (5 out of 120) versus the population
control group (12 out of 1,500) was significant (p = 0.001),
odds ratio (OR) = 5.4 with a confidence interval (CI) = 1.8
– 15.5 and a test power = 60%. The prevalence rates of
biopsy-confirmed CD were: three out of 120 versus the
population control group (10 out of 1,500), with the differ-
ence being non significant (p = 0.065), OR = 3.8 with CI
= 1.03 – 14.08 and a test power = 40%.

Discussion

Celiac disease is an enteropathy that occurs in geneti-
cally susceptible individuals and is characterized by per-
manent lesion of the intestinal mucosa triggered by the
ingestion of gluten, with full recovery occurring when
gluten is removed from the diet. Dietrich et al. [9]
showed that the enzyme tissue transglutaminase is a
target of immunological reaction. The deamidation activ-
ity of this enzyme seems to generate a negative charge in
the prolamine bound to the HLA molecule and this
complex is recognized by T helper cells, which activate
other lymphocytes in the intestinal mucosa, causing an
inflammatory response by the production of interleukins,
interferon-gamma and tumor necrosis factor [1].

Clinically, the classical form is characterized by
chronic diarrhea (malabsorption syndrome) and malnutri-
tion, and the atypical form by various other symptoms,
including manifestations of thyroid disease, epilepsy and
infertility [1]. Individuals with the silent form are asymp-
tomatic but have positive serology for CD and alteration

Table 1. — Serologic results for the patients with an initial
positive screening for t-TGA.

Patient t-TGA(IU) EMA-IgA Biopsy

1 138.9 1:20 Type 3
2 81.03 Negative ND
3 25.54 Negative ND
4 102.5 1:20 Type 3
5 190.7 1:20 Type 3
6 63.34 1:20 Type 0
7 26.5 Negative ND
8 86.71 1:20 ND
9 28.01 Negative ND
ND: not done.
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of the intestinal mucosa, and individuals with the latent
form have positive serology but do not present histologi-
cal changes of the intestinal mucosa [10]. CD is probably
much underdiagnosed.

Several studies have tried to relate a higher incidence
of infertility to the presence of of CD or a higher inci-
dence of CD to the presence of infertility. Collin et al.
[11] studied women of reproductive age with primary or
secondary infertility and women with repeated abortion.
Anti-reticulin and anti-gliadin antibodies were used to
screen for CD and positive cases were confirmed by an
intestinal biopsy. Four of 150 infertile patients (2.7%)
and none of the 150 control women had a diagnosis of
CD. In the group with sterility of no apparent cause, the
incidence of CD was 4.1%. Other studies have reported
an incidence of CD ranging from 1.6% to 3.3% among
infertile couples, with a higher prevalence (8%) being
observed when patients with sterility of no apparent
cause are evaluated separately [5, 12]. However, there is
no consensus about a systematic survey of this affection
in infertile patients.

Since endometriosis is one of the main causes of infer-
tility and since there are no studies specifically evaluat-
ing a group of women with endometriosis, we conducted
a study of CD in women with proven endometriosis
regardless of the type of symptoms presented, although
most of them were infertile. Our interest was to deter-
mine the prevalence of disease (CD) in a group of
patients with clinical manifestations of confirmed
endometriosis. As reported in surveys of CD among
infertile women, we observed that CD is frequent among
women with endometriosis and that this frequency is
higher than that for the general population, although we
did not detect a statistically significant difference, proba-
bly due to the small number of cases, as also reported in
other studies on the association of infertility and CD [5].
We used a significant control of the same ethnic compo-
sition as the study population since there are race-related
differences in the prevalence of CD. Although blood
donors cannot be considered to be representative of the
general population, we selected them because these are
apparently healthy individuals, especially regarding
nutrition and the absence of serious diseases. The popu-
lation of the State of São Paulo presents important mis-
cegenation with Europeans, which was now found to be
associated with a higher prevalence of CD than previ-
ously recorded. This miscegenation mainly occurred
during the first 50 years of the last century (specifically
from 1920 to 1930), after the immigration of huge
numbers of Italian and Spanish citizens to São Paulo,
where these immigrants came to work on coffee planta-
tions and in the incipient Brazilian industry.

This is the first report on CD prevalence in women with
endometriosis, demonstrating that CD is common (2.5%)
in this patient population and may be of clinical rele-
vance. If the presence of CD had been confirmed in the
patient who refused the intestinal biopsy, the prevalence
of CD in the endometriosis group would have been 3.3%,
a value that would be statistically significant (p = 0.01),

and that would support the possibility that CD is common
among women with endometriosis.

If we assume that there is a causal link between CD and
endometriosis, independently of the presence of infertil-
ity, we can speculate about a common genetic/immuno-
logic link more than about a possible nutritional deficit.
Although the pathogenesis of endometriosis is not com-
pletely understood, endometriosis is associated with
changes in both the cell-mediated and humoral compo-
nents of innate and acquired immunity [6]. Celiac disease
also is an immunologically mediated disease, with the
production of autoantibodies and an association with
other autoimmune diseases [2].

The present study is the first to associate CD with
endometriosis, although the clinical relevance of this
increase may be questioned. As reported in surveys of CD
among infertile women, we observed that CD is frequent
among women with confirmed endometriosis and that
this frequency is higher than that in the general popula-
tion. Further studies will probably elucidate the clinical
relevance of these findings.
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