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In the last years, a potential link between endometriosis and celiac disease has been hypothesized since these disorders share
some similarities, specifically concerning a potential role of oxidative stress, inflammation, and immunological dysfunctions.
We investigated the prevalence of celiac disease among Italian women with endometriosis with respect to general population.
Consecutive women with a laparoscopic and histological confirmed diagnosis of endometriosis were enrolled; female nurses of
our institution, without a known history of endometriosis, were enrolled as controls. IgA endomysial and tissue transglutaminase
antibodies measurement and serum total IgA dosage were performed in both groups. An upper digestive endoscopy with
an intestinal biopsy was performed in case of antibodies positivity. Presence of infertility, miscarriage, coexistence of other
autoimmune diseases, and family history of autoimmune diseases was also investigated in all subjects. Celiac disease was diagnosed
in 5 of 223 women with endometriosis and in 2 of 246 controls (2.2% versus 0.8%; P = 0.265). Patients with endometriosis showed
a largely higher rate of infertility compared to control group (27.4% versus 2.4%; P < 0.001). Our results confirm that also in Italian
population an increased prevalence of celiac disease among patients with endometriosis is found, although this trend does not

reach the statistical significance.

1. Introduction

Endometriosis is a chronic gynaecologic disorder charac-
terized by the presence of endometrial tissue outside the
uterus, mainly in the pelvic cavity. It is estimated to affect
at least 5-10% of women in the reproductive age, up to
40-80% of women complaining of pelvic pain, and up
to 30-50% of infertile patients [I, 2]. The pathogenesis of
endometriosis is still under active investigation, and in the
last few years a growing amount of data has underlined
the potential role of oxidative stress, inflammation, and
immunological dysfunctions in its development [3, 4]. It is
noteworthy that these features seem to be not restricted only

to peritoneum, being found also in the peripheral blood, so
that endometriosis can be considered, in effect, as a systemic
disease with a widespread inflammatory status that could
also explain extrapelvic locations of endometriosis and its
association with other diseases [5-9].

Celiac disease (CD) is an autoimmune enteropathy,
occurring in genetically susceptible individuals, induced by
the ingestion of gluten-containing foods and characterized
by intestinal malabsorption and total or subtotal atrophy
of intestinal villi [10]. Recent reports indicated that CD
prevalence is growing, up to 2% in some Western countries
[11]; in Italy a prevalence of 0.5-1% is referred to in general
population [12, 13]. It is well known that CD can be associated
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with other intestinal and extraintestinal diseases, in particular
with autoimmune disorders, such as type 1 diabetes mellitus,
autoimmune thyroiditis, rheumatoid arthritis, and Sjogren’s
syndrome [14-16].

Very recently, some first studies have hypothesized a
potential link between endometriosis and CD, since these
conditions share some similarities [17, 18]. In our study, we
investigated for the first time the prevalence of CD among
Italian women with endometriosis with respect to general
population.

2. Materials and Methods

Consecutive women with a laparoscopic and histological con-
firmed diagnosis of endometriosis referring to the Depart-
ment of Obstetrics and Gynaecology of Catholic University
of Rome between January 1, 2012, and December 31, 2012,
were considered for the study. Endometriosis severity was
classified according to the American Society for Reproduc-
tive Medicine revised classification of endometriosis [19].
Female nurses of our institution, without a known history
of endometriosis, were enrolled in the study as control
group.

At enrollment, a venous blood sample was collected by
either patients or controls for IgA endomysial (EMA) and
tissue transglutaminase (t-TGA) antibodies measurement
and serum total IgA dosage. Qualitative and semiquantita-
tive detection of EMA was performed using commercially
available indirect immunofluorescence antibody test (Immu-
Glo, IMMCO Diagnostics, Buffalo, NY); the presence of a
characteristic pattern to fluorescence microscope was scored
as positive for CD. For the detection and quantification
of t-TGA antibodies, commercially available ELISA kit was
used (IMMCO Diagnostics, Buffalo, NY); a t-TGA titre
of >25U/mL was considered as positive for CD. Using
the manufacturer recommended cut-off values, sensitivity
and specificity were 90-100% and 97-100% for EMA tests,
whereas t-TG kits had 98% and 97%, respectively. Serum
IgA levels were determined by nephelometric method, using
commercially available kit (Siemens Healthcare Diagnostic
Products Gmbh, Germany). IgA levels lower than 5mg/dL
were considered abnormal.

An upper digestive endoscopy with an intestinal biopsy
(at least six biopsy samples obtained from the second duo-
denal portion) was proposed in case of antibodies positivity.
CD diagnosis was made in presence of histological findings
characterized by severe or partial villous atrophy along with
crypt hyperplasia as indicated by Marsh [20]; histopathology
was expressed according to Marsh criteria modified by
Oberhuber et al. [21].

Moreover, each subject was asked to complete a ques-
tionnaire reporting the possible presence of one or more
of the following conditions: infertility (defined as the
failure to conceive after one year of regular intercourse
without contraception), miscarriage, coexistence of other
autoimmune diseases, and family history of autoimmune
diseases.
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2.1. Ethics Approval. Procedures were in accordance with
the ethical standards of the Helsinki Declaration of 1964,
as modified by the 48th World Medical Association Gen-
eral Assembly in 1996. Each subject gave written informed
consent to the study. The study was approved by the Ethical
Committee of the Catholic University of Rome (clinical trial
registration number: Prot.cm. P588 (A.1138)/C.E./2008).

2.2. Statistical Analysis. Statistical comparison of patients
and controls groups was performed by means of chi-square
test or Fisher’s exact test as appropriate. Statistical compar-
ison of parametric variable (age) among the groups was
performed by t-test for unpaired data. All values were
expressed as total count and percentage. Age was expressed
as mean + standard deviation. A P value of 0.05 or less was
regarded as significant.

3. Results

A total of 315 women with laparoscopic and histological
confirmed diagnosis of endometriosis were considered dur-
ing the whole period study. Ninety-two (29.2%) of them
refused to participate in the study, and thus 223 (70.8%)
patients were finally enrolled. According to the revised
American Society for Reproductive Medicine classification of
endometriosis, 30 (13.4%) patients were classified as having
minimal endometriosis, 71 (31.8%) patients were classified
as having mild endometriosis, 48 (21.5%) patients were
classified as having moderate endometriosis, and 74 (33.2%)
patients were classified as having severe endometriosis [19].

Two hundred and forty-six female nurses, without a
known history of endometriosis, participated in the study as
controls.

Mean age was 36 + 6.6 years in the endometriosis group
and 35.1 £ 7.7 years in the control group (P = 0.241).

Among all subjects with antibodies positivity, none
refused the endoscopic examination.

No serum IgA deficiency was found in any subject
(patients or controls).

According to serological and histological findings, CD
occurrence was higher in patients with endometriosis than
in controls, this difference being not statistically significant:
5 (2.2%) versus 2 (0.8%), respectively (P = 0.265) (Table 1).
By dividing 5 subjects with both CD and endometriosis
according to endometriosis classification [19], CD was found
in 1 patient with minimal endometriosis, 2 patients with mild
endometriosis, and 2 patients with moderate endometriosis.

Table 2 shows the distribution of medical records, as
reported by patients and controls in the questionnaire:
patients with endometriosis showed a largely higher rate of
infertility compared to control group (27.4% versus 2.4%;
P < 0.001); all the other considered conditions were similar
between the two groups.

By dividing all study population according to pres-
ence/absence of CD, familiarity for autoimmune diseases and
familiarity for CD were statistically more frequent among
subjects with CD (71.4% versus 8.7%; P < 0.001, and 42.9
versus 1.9; P < 0.001, resp.).
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TABLE 1: Serological and histological findings in patients and controls.
Endometriosis N 223 Controls N” 246 p
Only EMA Ab positivity 0 (0%) 0 (0%) 1
Only t-TGA Ab positivity 0 (0%) 0 (0%) 1
Both EMA and t-TGA Ab positivity 5(2.2%) 2 (0.8%) 0.265
Marsh-Oberhuber classification
3a 2(0.9%) 2(0.8%) 1
3b 3 (1.3%) 0 (0%) 0.11
TaBLE 2: Distribution of medical records as reported in the questionnaire in patients and controls.
Condition Endometriosis N° 223 Controls N° 246 P
Infertility 61 6 <0.001
(27.4%) (2.4%)
Abortivity 30 28 0.906
(13.5%) (11.4%)
Autoimmune disease 20 7 0.838
(9.0%) (6.9%)
I . . 34 35
Familial history of autoimmune disease 0.567
(15.2%) (14.2%)
a1 . . 12 11
Familial history of celiac disease 0.978
(5.4%) (4.5%)

4. Discussion

Our study reports a potential association between endomet-
riosis and CD in Italian women, showing a trend for increased
prevalence of CD in women affected by endometriosis, even
if not statistically significant.

In the last few years, some recent studies about this
topic have been performed, showing similar results [17, 18].
The interest arises from shared features of both CD and
endometriosis, specifically concerning etiology and ongoing
inflammation.

It is well known that CD is an autoimmune disorder in
which an abnormal T cell response to gluten occurs. Dieterich
et al. recently showed that the tissue enzyme transglutam-
inase is a target of immunological reaction, generating a
complex of the prolamine of gluten with HLA molecule that
is recognized by T helper cells [22]. It is noteworthy that
CD is strongly associated with some HLA class II genes, in
particular with homozygosis for HLA DQ2.5 haplotype; also
a condition of heterozygosis for this haplotype associated
with the presence of DQ2.2, DQ7, or DQ8 produces a higher
risk of CD [23-25].

The presence of gut inflammation, resulting from the
above-mentioned immunological response, together with
abnormal intestinal permeability and consequent increased
antigenic exposure and autoantibody production, could be
also responsible for the association of CD with other autoim-
mune diseases: dermatitis herpetiformis, diabetes mellitus
type 1, Sjogrens syndrome, rheumatoid arthritis, primary
biliary cirrhosis, and sclerosing cholangitis. This theory is
supported by the evidence that a number of autoantigens,
normally cryptics, are processed and presented by APC to T
cells, because of prolonged intestinal inflammation [26].

Another factor that could explain the association of
CD with other autoimmune diseases is a common genetic
background, represented by HLA haplotype; in fact, some
genes in the region of major histocompatibility complex are
involved in multiple autoimmune disorders, such as HLA
DQAI1 and DQBI genes that can confer risk to both CD and
type 1 diabetes [27].

Despite decades of extensive research, the pathogenesis
of endometriosis remains not completely clarified. Actually,
endometriosis is considered a multifactorial disorder, in
which the primum movens seems to be represented by
retrograde endometrial debris reflux into the peritoneal
cavity that promotes increase of oxidative stress and con-
sequent low-grade inflammation [3, 28, 29]. Peritoneal
macrophages have been identified as key processes, by pro-
ducing growth and angiogenic factors, as well as various
proinflammatory cytokines that could be responsible for
maintenance of disorder and impairment of reproductive
function, as well as the systemic involvement that character-
ized endometriosis [30, 31]. In the last years, chronic inflam-
mation with increased oxidative stress has been reported
to be involved also in the association of endometriosis
with other chronic inflammatory diseases, as atheroscle-
rosis [32]. According to these evidences, endometriosis
is now considered a chronic inflammatory disease, with
inflammation not limited to peritoneal cavity but spread
to systemic level, as signaled by elevated serum levels
of markers as Ca-125 and C-reactive protein (CRP) [33,
34].

Also a genetic predisposition has been suggested for
development and progression of endometriosis, with HLA
DQ7 haplotype being reported as the first allele significantly
associated with endometriosis [35, 36].



A potential role of autoimmunity for endometriosis
has been suggested, as it fulfills many of the classification
criteria of autoimmune diseases: polyclonal B cell activation,
immunological abnormalities in T and B cell functions,
defective apoptosis, tissue damage, and multiorgan involve-
ment [37, 38]. This topic is supported also by familial
occurrence, genetic predisposition, female preponderance,
and increased likelihood of other autoimmune diseases, like
systemic lupus erythematosus, rheumatoid arthritis, Sjogren’s
syndrome, multiple sclerosis, and endocrine disorders [8, 39].

Among these associations, recently some studies have
evaluated the relationship with CD. The first study has
determined the presence of CD in a Brazilian subpopulation
of women with endometriosis suffering from infertility [17].
The authors have found that prevalence rates of positive
CD serology for anti-tTG and antiendomysium IgA in a
group of 120 patients with endometriosis versus 1500 controls
were statistically significant (4.1% in patients versus 0.8% in
controls), even if the prevalence rates of the biopsy-confirmed
CD did not reach the statistical significance (2.5% cases versus
0.66% controls), showing only a positive trend, maybe also
because one patient refused the endoscopic examination.
They have concluded that, even if not statistically significant
due to small number of cases, CD is more common in women
with endometriosis with respect to controls, suggesting a
potential clinical relevance. In the interpretation of their
results, however, we cannot ignore that control group was
constituted by blood donors; these subjects, as underlined by
authors themselves, cannot be considered to be representative
of the general population. In fact, some conditions, first of all
the presence of anemia (one of the possible manifestations
of CD), have to be excluded in subjects candidate as donors.
Moreover, in this report total serum IgA assessment was
not performed, making it not possible to exclude serum
IgA deficiency, a condition that compromises the diagnostic
power of serological assays for CD. Finally, since patients
with endometriosis were enrolled among subjects referring
for infertility disorders, women at higher risk of CD could
have been screened, infertility being a complaint also of CD.
Asregards, in our study the enrollment was conducted among
women with endometriosis, not necessarily involving the
presence of infertility; however, an increased prevalence of
infertility among patients with endometriosis with respect to
controls was finally found.

Recently, a Swedish nationwide population-based study
has evaluated the risk of developing endometriosis in about
11.000 women with known CD [18]. During the follow-
up period of study, the authors have found an increased
risk of developing endometriosis, hypothesizing that chronic
inflammation characterizing CD could act as trigger in
endometriosis development. It is not by chance that they
reported that this risk was higher in the first year after the
diagnosis of CD, when mucosal healing could not be yet
achieved, despite gluten-free diet start. The greater awareness
to CD presence, together with improved diagnosis and some
socioeconomic factors, has led to increased prevalence of
CD, especially identifying mild degrees of CDj; pursuant to
authors’ view, pointing severity of inflammation due to CD
to be crucial for endometriosis development, the presence of
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mild CD could modify the association with endometriosis.
As regards, in our study all subjects diagnosed as affected
by CD (both patients and controls), although clinically not
suspected for CD, presented villous atrophy with high grades
of inflammation at intestinal biopsy.

In conclusion, our results confirm the potential associ-
ation between CD and endometriosis, although this trend
does not reach the statistical significance. Further studies
with higher number of subjects are desirable to definitively
support this relationship. Actually, we can suggest screening
awoman with endometriosis for CD if a valid clinical suspect
is present.

Conflict of Interests

The authors declare that there is no conflict of interests
regarding the publication of this paper.

References

(1] S.E.Bulun, “Endometriosis,” New England Journal of Medicine,
vol. 360, no. 3, pp. 268-279, 2009.

[2] B. Eskenazi and M. L. Warner, “Epidemiology of endometrio-
sis,” Obstetrics and Gynecology Clinics of North America, vol. 24,
no. 2, pp. 235-258,1997.

[3] A.VanLangendonckt, E. Casanas-Roux, and J. Donnez, “Oxida-

tive stress and peritoneal endometriosis,” Fertility and Sterility,

vol. 77, no. 5, pp. 861-870, 2002.

G. Christodoulakos, A. Augoulea, I. Lambrinoudaki, V. Sioulas,

and G. Creatsas, “Pathogenesis of endometriosis: the role of

"y European Journal of Contra-

(4

defective “immunosurveillance”,
ception and Reproductive Health Care, vol. 12, no. 3, pp. 194-202,
2007.

[5] A.Agic, H.Xu, D. Finas, C. Banz, K. Diedrich, and D. Hornung,
“Is endometriosis associated with systemic subclinical inflam-
mation?” Gynecologic and Obstetric Investigation, vol. 62, no. 3,
pp. 139-147, 2006.

[6] I. C. Cameron, S. Rogers, M. C. Collins, and M. W. R. Reed,
“Intestinal endometriosis: presentation, investigation, and sur-
gical management,” International Journal of Colorectal Disease,
vol. 10, no. 2, pp. 83-86, 1995.

[7] D. C. Foster, J. L. Stern, J. Buscema, J. A. Rock, and J. D.
Woodruft, “Pleural and parenchymal pulmonary endometrio-
sis,” Obstetrics and Gynecology, vol. 58, no. 5, pp. 552-556, 1981.

[8] N. Sinaii, S. D. Cleary, M. L. Ballweg, L. K. Nieman, and P.
Stratton, “High rates of autoimmune and endocrine disorders,
fibromyalgia, chronic fatigue syndrome and atopic diseases
among women with endometriosis: a survey analysis,” Human
Reproduction, vol. 17, no. 10, pp. 2715-2724, 2002.

[9] M. Montalto, L. Santoro, F. D’Onofrio et al., “Endometriosis,
need for a multidisciplinary clinical setting: the internist’s point
of view;” Internal and Emergency Medicine, vol. 5, no. 6, pp. 463-
467, 2010.

[10] R.J. Farrell and C. P. Kelly, “Celiac sprue,” New England Journal

of Medicine, vol. 346, no. 3, pp. 180-188, 2002.

S. Lohi, K. Mustalahti, K. Kaukinen et al., “Increasing preva-

lence of coeliac disease over time;” Alimentary Pharmacology

and Therapeutics, vol. 26, no. 9, pp. 1217-1225, 2007.

[12] U. Volta, S. Bellentani, F. B. Bianchi et al., “High prevalence of
celiac disease in Italian general population,” Digestive Diseases
and Sciences, vol. 46, no. 7, pp. 1500-1505, 2001.

11



BioMed Research International

(13]

(16]

(17]

(20]

[22]

(23]

[24

[25]

(26]

(27]

(28]

A. Tommasini, T. Not, V. Kiren et al., “Mass screening for
coeliac disease using antihuman transglutaminase antibody
assay, Archives of Disease in Childhood, vol. 89, no. 6, pp. 512-
515, 2004.

P. H. R. Green, “The many faces of celiac disease: clinical
presentation of celiac disease in the adult population,” Gastroen-
terology, vol. 128, no. 4, pp. S74-S78, 2005.

A. Ventura, G. Magazzu, and L. Greco, “Duration of exposure
to gluten and risk for autoimmune disorders in patients with
celiac disease. SIGEP Study Group for Autoimmune Disorders
in Celiac Disease;” Gastroenterology, vol. 117, no. 2, pp. 297-303,
1999.

E D’Onofrio, L. Miele, M. Diaco et al., “Sjogren’s syndrome in
a celiac patient: searching for environmental triggers,” Interna-
tional Journal of Immunopathology and Pharmacology, vol. 19,

no. 2, pp. 445-448, 2006.

E M. Aguiar, S. B. C. Melo, L. C. Galvao, J. C. Rosa-e-Silva, R.
M. dos Reis, and R. A. Ferriani, “Serological testing for celiac
disease in women with endometriosis. A pilot study;” Clinical
and Experimental Obstetrics and Gynecology, vol. 36, no. 1, pp.
23-25, 2009.

O. Stephansson, H. Falconer, and J. E Ludvigsson, “Risk of
endometriosis in 11 000 women with celiac disease,” Human
Reproduction, vol. 26, no. 10, pp. 2896-2901, 2011.

M. Canis, J. G. Donnez, D. S. Guzick et al, “Revised
American Society for Reproductive Medicine classification of
endometriosis: 1996, Fertility and Sterility, vol. 67, no. 5, pp.
817-821, 1997.

M. N. Marsh, “Gluten, major histocompatibility complex, and
the small intestine: a molecular and immunobiologic approach
to the spectrum of gluten sensitivity (“celiac sprue”);” Gastroen-
terology, vol. 102, no. 1, pp. 330-354, 1992.

G. Oberhuber, G. Granditsch, and H. Vogelsang, “The
histopathology of coeliac disease: time for a standardized report
scheme for pathologists,” European Journal of Gastroenterology
and Hepatology, vol. 11, no. 10, pp. 1185-1194, 1999.

W. Dieterich, T. Ehnis, M. Bauer et al., “Identification of tissue
transglutaminase as the autoantigen of celiac disease,” Nature
Medicine, vol. 3, no. 7, pp. 797-801, 1997.

K. E. A. Lundin, H. Scott, T. Hansen et al., “Gliadin-specific,
HLA-DQ(a1*0501,51"0201) restricted T cells isolated from the
small intestinal mucosa of celiac disease patients,” Journal of
Experimental Medicine, vol. 178, no. 1, pp. 187-196, 1993.

K. Karell, A. S. Louka, S. J. Moodie et al., “HLA types in celiac
disease patients not carrying the DQA1"05-DQB102 (DQ2)
heterodimer: results from the European genetics cluster on
celiac disease,” Human Immunology, vol. 64, no. 4, pp. 469-477,
2003.

Z. Kuloglu, T. Doganci, A. Kansu et al., “HLA types in Turkish
children with celiac disease,” Turkish Journal of Pediatrics, vol.
50, no. 6, pp. 515-520, 2008.

A. Fasano and C. Catassi, “Current approaches to diagnosis and
treatment of celiac disease: an evolving spectrum,” Gastroen-
terology, vol. 120, no. 3, pp. 636-651, 2001.

E. Y. Jones, L. Fugger, J. L. Strominger, and C. Siebold, “MHC
class II proteins and disease: a structural perspective;,” Nature
Reviews Immunology, vol. 6, no. 4, pp. 271-282, 2006.

J. Sampson, “Peritoneal endometriosis due to menstrual dis-
semination of endometrial tissue into the pelvic cavity,” The
American Journal of Obstetrics & Gynecology, vol. 14, pp. 422
425,1927.

(29]

(30]

(31]

(32

(33]

[34]

(37]

(38]

M. Szczepanska, J. Kozlik, J. Skrzypczak, and M. Mikolajczyk,
“Oxidative stress may be a piece in the endometriosis puzzle,
Fertility and Sterility, vol. 79, no. 6, pp. 1288-1293, 2003.

J. Halme, S. Becker, and R. Wing, “Accentuated cyclic activation
of peritoneal macrophages in patients with endometriosis,” The
American Journal of Obstetrics and Gynecology, vol. 148, no. 1,
pp- 85-90, 1984.

Y. Sakamoto, T. Harada, S. Horie et al., “Tumor necrosis
factor-a-induced interleukin-8 (IL-8) expression in endometri-
otic stromal cells, probably through nuclear factor-«B acti-
vation: gonadotropin-releasing hormone agonist treatment
reduced IL-8 expression,” Journal of Clinical Endocrinology and
Metabolism, vol. 88, no. 2, pp. 730-735, 2003.

L. Santoro, E Donofrio, S. Campo et al., “Endothelial dysfunc-
tion but not increased carotid intima-media thickness in young
European women with endometriosis,” Human Reproduction,
vol. 27, no. 5, pp. 1320-1326, 2012.

R. L. Barbieri, J. M. Niloff, and R. C. Bast Jr., “Elevated
serum concentrations of CA-125 in patients with advanced
endometriosis,” Fertility and Sterility, vol. 45, no. 5, pp. 630-634,
1986.

M. S. Abrao, S. Podgaec, B. M. Filho, L. O. Ramos, J. A. Pinotti,
and R. M. De Oliveira, “The use of biochemical markers in the
diagnosis of pelvic endometriosis,” Human Reproduction, vol.
12, no. 11, pp. 2523-2527,1997.

J. L. Simpson, L. R. Malinak, and S. Elias, “HLA associations
in endometriosis,” The American Journal of Obstetrics and
Gynecology, vol. 148, no. 4, pp. 395-397, 1984.

K. Ishii, K. Takakuwa, K. Kashima, M. Tamura, and K. Tanaka,
“Associations between patients with endometriosis and HLA
class II; the analysis of HLA-DQBI and HLA-DPBI1 genotypes,”
Human Reproduction, vol. 18, no. 5, pp. 985-989, 2003.

W. B. Nothnick, “Treating endometriosis as an autoimmune
disease,” Fertility and Sterility, vol. 76, no. 2, pp. 223-231, 2001.
G. Matarese, G. De Placido, Y. Nikas, and C. Alviggi, “Patho-
genesis of endometriosis: natural immunity dysfunction or
autoimmune disease?” Trends in Molecular Medicine, vol. 9, no.
5, pp. 223-228, 2003.

M. H. Moen and P. Magnus, “The familial risk of endometrio-

sis,” Acta Obstetricia et Gynecologica Scandinavica, vol. 72, no. 7,
pp. 560-564, 1993.



