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ABSTRACT
To determine the relationship between celiac disease and reproductive disorder, twenty two women with
recurrent spontaneous abortion (18-35) years have been investigated from the period 2017/11/1 – 2018/2/1
and compared wih twenty two parentally healthy women. All studied groups were carried out to measure antitissue transglutaminase IgA and IgG antibodies by Enzyme linked immunosorbent assay (ELISA) technique,
There were a highly significant differences (P < 0.01) in the concentration of anti TtG IgA and IgG Ab compared to
control group, while there was non-significant differences (P > 0.05) in the concentration of anti TtG IgA
according to the age group and there was a significant difference (P < 0.05) in the concentration of anti TtG IgG
Ab according to the age group. The results indicate that the infection with celiac disease may play a role in the
pathogenesis of recurrent spontaneous abortion.
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1. INTRODUCTION

Celiac disease (CD) is a multifactorial chronic
autoimmune systemic disease triggered by gluten
consumption in genetically predisposed individuals [1].
The pathophysiology of CD involves the environmental
trigger gluten in genetically susceptible individuals. The
HLA-DQ2 and DQ8 haplotypes are expressed on the
surface of antigen-presenting cells in the gut lamina
propria and bind activated gliadin peptides, eliciting an
inflammatory reaction. This inflammatory state leads to
changes in the small bowel mucosa architecture
including increased infiltration of lymphocytes into the
epithelial cells, villous atrophy and crypt distortion [2].
These intestinal changes can lead to malabsorption of
macro- and micro- nutrients, resulting in symptoms of
malabsorption such as weight loss and diarrhea.
Additionally, CD is associated with a number of extra
intestinal manifestations, and resultant morbidity and
mortality [3]. However, many patients with CD may
http://crmb.aizeonpublishers.net/content/2019/1/crmb1670-1673.pdf

have a clinically silent disease without any symptoms. A
significant proportion of patients are diagnosed
through screening populations such as family members
of patients with CD and insulin-dependent diabetics [4].
Worldwide, the prevalence of CD in the general
population is approximately 1%; female: male ratio is
2:1. In Europe, CD prevalence ranges between 0.5% in
Germany and 2.4% in Finland .In Italy prevalence is
between 0.55% and 1%. However, new epidemiological
data indicate that CD is commonly found in Middle
Eastern countries particularly Iran [5, 6, 7].
The accuracy of prevalence estimations of CD has been
greatly improved with the development of reliable
serological testing. Prevalence rates vary widely across
different regions, which reflect varying population risks
for disease. Serological based testing in the U.S.
estimates prevalence of 1:105 (0.95%) in “not-at-risk"
adults, 1:322 (0.31%) in children, and 1:133 overall
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(0.75%) The male-to-female ratio of disease is roughly
[8].
CD may be also associated with extra intestinal signs
and symptoms and in women with reproductive
disorders. CD has been associated with recurrent
spontaneous abortion, intrauterine growth restriction,
preterm delivery and low-birth weight. Infertility,
delayed menarche, early menopause, and stillbirth .The
risk of multiple abortions is 8 to 9 times higher in
women with untreated CD than among treated patients.
CD has also been associated with gynecologic disorders
such as amenorrhea. These may even be the only
presenting features and are considered atypical clinical
forms of CD [9].
Several studies suggest a higher prevalence of
undiagnosed CD in patient with infertility. In Europe,
the prevalence of CD among infertile women varies
between 4% and 8% [10-11]. Several mechanisms were
reported through which CD potentially could affect a
woman’s fertility such as the presence of abnormal
villous structure in the intestine and malabsorption of
the nutrients leading to nutritional deficiencies (eg, in
zinc, iron, folate, and selenium). These nutritional
deficiencies are said to affect fertility, however, there is
no conclusive evidence on the extent to which this may
cause fertility problems in CD. A lower level of ghrelin
and leptin in women with CD also has been reported to
play a role in fertility problems. In addition, a
shortened reproductive period with delayed menarche
and early menopause also has been cited as an
explanation for the reported increase in fertility
problems related to CD [12].
The aim of the present study was to help clarify the
association between CD and reproduction disorders
such as (infertility).

http://crmb.aizeonpublishers.net/content/2019/1/crmb1670-1673.pdf

2. MATERIALS AND METHODS

2.1 Patient samples:
The study was carried out on twenty two women
patients suffering from spontaneous abortion during
first trimester of pregnancy that introduced to Baghdad
hospital, during period 2017/11/1-2018/2/1. The ages
of the patients were ranged from (18-35) years. The
interviews were performed for each patient.
2.2 Control samples:
Twenty two samples of healthy femal individuals were
studied as control groups of same age and sex. All
samples were marked by the number of samples,
names of patients and day of sample collection.
2.3 Blood samples collection:
Blood samples (5 ml) were collected by disposable
syringe into gel tubes and stand at room temperature
until the coagulant was formed. Then the samples were
centrifuged at 3000 rpm for 5 min. and stored at (20C) until carried out to detect anti-tissue
transglutaminase (IgA and IgG) according to the leaflet
of the kit.
2.4 Immunological detection of the anti-tissue
transglutaminase antibodies by ELISA method
All the studied patients group and apparently healthy
individuals (control group) were submitted to estimate
the anti-tissue transglutaminase antibodies IgA and IgG
antibodies level by using ELISA test (Germany)
according to a protocol of the kit as per method
described in [3].
2.5 Statistical Analysis:
The Statistical Analysis System-SAS [14] program was
used to study the difference factors in study
parameters. T-test was used to compare between
means in this study.
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3. RESULTS AND DISCUSSION
The results of the present study showed that these was
a highly significant elevation (P<0.01) in the
concentration of and TtG-IgA Ab (13.08± 1.23 µ/ml)
compared to control group (9.41± 0.81µ /ml).

Also, there was a highly significant elevation ( P<0.01 )
in the concentration of anti TtG-IgG Ab ( 14.81± 0.92
µ/ml) compare to control group ( 7.37 ±0.52 µ/ml ) as
shown in figure (2)

The result of the present study revealed that there was
non-significant difference ( P>0.05 ) in the
concentration of anti TtG IgA Ab according to the age

group , while ; there was significant difference ( P<0.05
) in the concentration of anti TtG IgG Ab according to
the age group as shown in table (3).

Table 3: Effect of age group in IgA and IgG concentration of anti TtG among studies groups
Age group (year)
Less than 25
≤ 25
T-test
P-value
* (P<0.05), NS: Non-Significant.

IgA
10.73 ± 0.82
13.09 ± 2.01
3.748 NS
0.2105

The results of the present study was in agreement with
several other studies- , recent studies have
demonstrated that the rate of spontaneous abortions
was 50.6% (124 of 245 women) in the CD group, which
was significantly (P=0.01) higher than the rate of
40.6% (198 of 488 women) in the control group [15].
In the surveys we included 91 celiac women; 61.5% of
them reported menstrual cycle disorders. 47/91
reported at least one pregnancy and 70.2% of them
reported problems during pregnancy. From the HDRs
and the registry of exemption, we selected 4,070
women with CD; the proportion of women hospitalized
for infertility was higher among celiac women than
among resident women in childbearing age (1.2%
versus 0.2%) [16].
In other study up to 50% of women with untreated CD
refer an experienced miscarriage of an unfavorable
outcome of pregnancy. Sher, et al. noted an increased
incidence of spontaneous abortions. In adult patients
with CD, the disease has insidious clinical manifestation
with few symptoms and the pregnancy may be
considered a “trigger” to unmask the disease, that it
may be considered as “latent” [17].
http://crmb.aizeonpublishers.net/content/2019/1/crmb1670-1673.pdf

Mean ± SE (µ/ml)
IgG
10.29 ± 0.80
13.78 ± 1.85
3.599 *
0.0478

Molteni, et al. noted an increased percentage of
recurrent spontaneous abortions in untreated celiac
patients, not correlated to clinical severity and
biochemical alteration of the pathology [18]. The first
description of an association between CD and
reproductive abnormalities was made by Morris, et al.
in 1970 when they described three patients with
untreated CD and infertility, who became pregnant
after starting the gluten free diet (GFD) [19].
The prevalence of CD in unexplained infertility may be
as high as 4-8%. The infertility in untreated CD may be
related to malabsorption of Iron and/or Folate , and
vitamins deficiency . The diagnosis of CD is often done
in women without classic malabsorption symptoms.
The “silent” Presentation causes a diagnostic delay with
a prolonged dietary gluten exposure that may lead to a
reduction of the fertile life period [20].
Zinc deficiency may determine impaired synthesis
and secretion of luteinizing hormone (LH) and folliclestimulating hormone (FSH) that lead to the abnormal
ovarian axis, secondary amenorrhea, spontaneous
abortion, and pre-eclampsia . Selenium deficiency
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affects the synthesis and secretion of FSH and LH. Folic
acid is an essential vitamin in nucleic acid metabolism
and its deficiency has a negative impact on rapidly
proliferating tissue in the embryo, especially in
neuronal cell development [21].
CD patients on free-diet generally show increased
blood levels of autoantibodies, in particular anti
transglutaminase (antiTtG) antibodies. anti TtG could
be directly involved in placental-related pregnancy
complication. Enzyme TtG is expressed in many
different tissue and organs such as intercellular or
extracellular. TtG is also expressed in endometrial cells,
stromal and trophoblast placental cells with higher
levels in late pregnancy. TtG is involved in extracellular
matrix assembly and cell adhesion, spreading and
migration in diverse tissue. TtG localized on
syncytiotrophoblastmay be a target of material
autoantibodies in CD. The binding of circulating anti
TtG antibodies to placenta cells could be an
immunologic mechanism that may interfere with
pregnancy outcome in CD patients. Normal
development and function of the placenta requires the
invasion of maternal decidua by extra villous
trophoblasts (EVT) followed by abundant and
organized vascular growth. EVTs produce a large
amount of basic proteins and hormones involved in the
maintenance of pregnancy. It is likely that increased
apoptosis of EVTs may contribute to the
pathophysiology of human miscarriage and intra
uterine growth retardation (IUGR) in celiac women on
free-diet due to an increased apoptosis of EVT in
placenta with a subsequent low birth weight of
newborns. Anti TtG antibodies may cause an inhibition
of syncytial TtG, with impairment of placental
development [22-23].

4. CONCLUSION

Celiac disease may play a trigger role in the
pathogenesis of reproduction disorders such as
recurrent spontaneous abortion.

6.

7.

8.
9.

10.
11.
12.

13.
14.
15.

16.

17.

18.
19.
20.

21.

5. REFERENCES
1.

2.
3.
4.

5.

Sanchez,E.; de Palma,G. and Capilla,A. (2011).Influence of
environmental and genetic factors linked to celiacdisease
risk on infant gut colonization by Bacteroides species. App
and Envi.Microbiology,vol.77,(15),5316-5323.
Guandalini,s. and Assiri,A.(2014). Celiac disease: a review.
JAMA Pediater 168:272-8.2.
Fassano,A. and Calass,C.(2012).Clinical Practice.Celiac
disease.N.Engl.J.Med.20:2419-2426.
Ganji,A. ; Esmaielzadeh,A. ; Aghayee,M.A. ; Goshayeshi,L. and
Chaffarzadegan,K.(2014).The Clinical Presentation of Celiac
Disease Experience from Northeasten Iran. Mid.Eea.J.Dig.
Dis.(6):93-7.
Megiorni,F. and Pizzuti,A.(2012) HLA-DQA1 and HLA-DQB1
in Celiac disease predipoition: practical implications of the
HLA molecular typing. J.Bio.Mid.Sci.19:(88).

22.

Mustalahti,K. ; Catassi,C. and Reunanen,A.(2010). The
prevalence of celiac disease in Europe: results of a
centralized,international
mass
screening
project.Ann.Mid.42(8):587-595.
Bonamico,M. ; Nenna,R. and Montuori,M.(2011).First Salivary
Screening of celiac disease of anti-transglutaminase
autoantibody redioimmunoassay in 5000 Italian primary
school children. J.Ped.Gastro.Nut.52(1):17-20.
Fasano,A. ; Berti,I. and Gerarduzzi,T.(2003).Prevalence of
celiac disease in at-risk and not at-risk groups in the United
State: Alarge multicenter study. Arch.Int.Mid.(163):286-292.
Kiefte-diJong,J.C. Jaddoe,V.W. and Uitterlinden,A.G (2013).
Levels of antibodies against tissue transglutaminase during
pregnancy are associated with reduced fetal weight and birth
weight.Gasteoentero.144:726-735.
Kumar,A.; Meena,M. andBegum,N.(2011).Latent Celiac
disease in reprodactive preformance of weman. Fer. And
Ster.(3):922-927.
Machado,A.P. ; Silva,L.R. ;Zausner,B. ; Olivera,A. ; Diniz,R.D. ;
Oliveira,J.de.(2013).Undiagnosed celiac disease in weman
with infertility.J.Rep.Mid.58:61-66.
Dhalwani,N.N.
;
West,J.
;
Sultan,A.A.
;
Ban,L.
andTata,L.J.(2014). Woman with celiac disease presnt with
fertility problems no more often than weman in the general
population. Gastro. 147(6):13-14.
Letfler,D.A. and schuppan,D.(2010) Upclate on serologic
testing in Celiac disease. Am.J.Gastroent 10S(12):2520-2524.
SAS.(2012) Statistical Analysis System,User‘s Guide
Statistical. Version 9.1th ed .SAS.Inst.Inc.Cary.N.C.USA.
Fortunato,F.; Martinelli,D.; Prato,R. and Pedoline,B.
(2014).Results from Ad Hoc and Routinely Collection Data
among Celiac Weman With Infertility or Pregnancy Related
Disorder : Italy,2001-2011.The Sci.wor.J.(614269):7.
Moleski,S.M. ; Lindenmeyer,C.C. ;Velok,J.J. ; Miller,R.S. ; Miller,
C.L. ; Kastenberg,D. and DiMarino,A.J.(2015) Increased rates
of pregnancy complication in weman with celiac disease. Ann
Gasto.(28):236-240 .
Gasbarrini,A.; Torre,E.S.; Trivellini,C.; DeCarolis,S.; Caruso,A.
and Gasbarrini,G.(2000).Recurrent spontaneous abortion
and interauterine fetal growth retardation as symptoms of
coeliac disease.Lancet.356:399-400.
Martinelli,P.; Troncone,R.; Paparo,F.; Tore,P.; Trapanese,E.
and Fasano,C.(2000).Coeliac disease and unfavourable
outcome of pregnancy.46:332-35 .
Machado,A.P. ; Silver,L.R. ; Zausner,B. ; Oliveira,J.A. ;
Diniz,D.R. and de Oliveira,J.(2013). Undiagnosed celiac
disease in weman with infertility. J.Rep.Mid 58:61-6 .
Choi,J.M. ; Lebwohl,B. ; Wang,J. ; Lee,S.K. ; Murraj,J.A. and
Sauer,M.V.(2011).Increased prevalence of celiac disease in
patients with unexplained infertility in the United
States.J.Rep.Mid.56:199-203.
Tersigni,C. ; Castellani,R. ; deWaure,C. ; Fattorossi,A. ;
DeSpirito,M. ; and Gasbarrini,A.(2014). Celiac disease and
reproductive disorders : meta-analysis of epidemiological
associations
and
potential
pathogenic
mechanisms.Hum.Rep.Upd.20:582-93.
Hadziselimovic,F. ; Geneto,R. and Buser,M.(2007). Celiac
disease, pregnancy, small for gestational age: role of
extravillous Trophoblast. Fetal Ped Pathol. 26:125-34.

© 2019; AIZEON Publishers; All Rights Reserved
This is an Open Access article distributed under the terms of
the Creative Commons Attribution License which permits
unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.

*****

http://crmb.aizeonpublishers.net/content/2019/1/crmb1670-1673.pdf

1673

