
Malattia celiaca e 
problematiche 

femminili 

Prof.ssa Nicoletta Di Simone, Humanitas 
University, Milano



Data from 291,969 study participants

Prevalence of undetected celiac disease in female participants 
was 0.589% (95% CI, 0.549%-0.629%) and in male participants 

was 0.415% (95% CI, 0.343%-0.487%)

Higher risk for celiac disease in women than men in an 
undiagnosed populations (identified through general population 

screening). 

The increased risk for celiac disease 
among girls and women should be 

considered for screening, diagnosis, 
and management strategies.



Celiac disease through the stages of woman’s fertile life



Coeliac disease is present in up to 8.3% of children evaluated 
for short stature à Decreases in serum levels of insulin-like 

growth factor 1 and insulin-like growth factor binding protein 

Delayed onset of puberty due to hypogonadism (case reports)

Delayed menarche has been documented in girls with coeliac 
disease, but not in those on a gluten-free diet (case reports)

Coeliac disease and 
adolescence

Leffler et al. Nat Rev Gastroenterol Hepatol. 2015 



Celiac disease and adolescence

The study included 145 patients with CD (age, 
15–51 years) and 162 healthy women (age, 18–

55 years). 
The age at menarche in patients with CD (treated 
or untreated) is 12.7 years, which is comparable 

with that in healthy women 

2019

This study covers a population of 94 menarcheal 
adolescents with untreated CD, whose MA was 
compared with that of 3 control populations:

• 117 early-treated CD girls
• their non-celiac mothers
• 280 healthy adolescents 

Sferlazzas et al. J Endocrinol Invest. 2008



Celiac disease and fertility



Approach to the Patient With Infertility 

• Women desiring pregnancy who have not conceived after 12 months of unprotected
intercourse or donor insemination should be offered an infertility evaluation

• Earlier evaluation is recommended for women older than 35 years who have not
conceived for 6 months, and more immediate evaluation is warranted for women
older than 40 years.

• Fertility evaluation is also recommended for women with oligomenorrhea or
amenorrhea, known or suspected uterine, tubal, or peritoneal disease (including stage
III or IV endometriosis), and male partners with known or suspected male factor
infertility

JAMA, 2021



Celiac disease in patients with infertility

“all-cause” 
infertility 

“unexplained” 
infertility 

Women with infertility had 3.5 times higher 
odds of having CeD in comparison with 

control population (OR = 3.5; 95% CI, 1.3-9; 
P < 0.01). Similarly, women with 

“unexplained infertility” had 6 times higher 
odds of having CeD than controls (OR = 6; 

95% CI, 2.4-14.6). 

Singh et al. J Clin Gastroenterol. 2016

In patients with unexplained infertility, 
the risk of celiac disease is 5.82 (95% CI 
2.30 – 14.74) 

Tersigni et al. Hum Reprod Update. 2014 



What about the obstetric outcome in patients 
with celiac disease?



The pregnancy loss iceberg

Miscarriage complicates 15-20% of clinically known 
pregnancies

80% of miscarriages occur in the first 12 weeks of 
gestation

Recurrent pregnancy loss (> 2 
miscarriages) affects about 5% of 

couples trying to conceive globally (50% 
unexplained!)



Risk of miscarriage in patient with CD

Risk of CD  in patient with history of recurrent miscarriage 

Celiac disease and recurrent pregnancy loss

2014



Di Simone et al. Am J Reprod Immunol. 2021 

Fetal side

Maternal side



Recurrent 
pregnancy loss  

and HLADQ2/DQ8



Endometrial and vaginal 
microbiota were analyzed in 
40 RPL patients of whom 15 
were HLA-DQ2/DQ8 positive 
and 25 were HLA DQ2/DQ8 

negative, in order to 
investigate the pathogenic 

role of celiac disease 
predisposition on microbiota.



PERMANOVA statistical test showed a 
significant change between control 

(CTR) and HLA-DQ2/DQ8 positive-RPL 
women in (p = 0.037, R2 = 0.109) in 

endometrial sample.

Nutrients 2023

In the endometrium, Bacteroidetes and 
Proteobacteria were equally distributed among the 
three groups, while Firmicutes were more prevalent 

in the HLA-DQ2/DQ8 negative subgroup (86.38%) 
compared to healthy women (≈67.5%) and the HLA-

DQ2/DQ8 positive RPL subgroup (65.2%).



Differences in Lactobacillus Species 

Endometrial samples Nutrients 2023

Main findings: 

• healthy control endometrial 
samples were mainly constituted 
by L. acidophilus, L. crispatus, and 
L. gasseri

•  both subgroups of RPL women 
(HLA-DQ2/DQ8 positive and nega- 
tive), L. acidophilus was not 
detected and L. iners was equally 
distributed

• very low value of the L. iners 
relative abundance was detected 
in the control group 



Gut and Endometrium: witch 
connection?



Intestinal 
permeability in 
celiac disease

Fasano et al. Physiol Rev. 2011 



Intestinal permeability in celiac disease: zonulin expression in vivo

CD patients exposed to gliadin 
showing a homogeneous staining 

on the mucosal surface
Non – CD controls not exposed

Non – CD controls exposed to 
gliadin also showing mucosal 
surface staining; however, the 

zonulin binding appeares patchy 

Drago et al. Scand J Gastroenterol. 2006  





Celiac predisposition and endometrial inflammation

RPL women positive for HLA-DQ2/DQ8 haplotype show increased circulating and endometrial levels 
of LPS and endometrial inflammasome NALP-3 over-activation.

Under review

Untreated women with unexplained RPL, HLA-DQ2/DQ8 positive (n22) and unexplained RPL, HLADQ2/DQ8 
negative (n22; controls) 

Plasma

Endometrial tissue



RPL women positive for HLA-DQ2/DQ8 haplotype
show increased circulating and endometrial 

levels of LPS and endometrial inflammasome 
NALP-3 over-activation. Oral administration of 

Bifidobacterium longum ES1 can reduce gut 
permeability, decrease serum levels of LPS and, 
contextually, improve endometrial inflammation 

in this specific subset of RPL women 

Celiac disease predispositionand endometrial 
inflammation Alfa-gliadin degradation by  

Bifidobacterium longum ES1

Levels of lipopolysaccharides, NALP-3, Caspase-1, IL-1β and IL-18 in 
endometrial fluids from women with recurrent pregnancy loss before 
and after 3 months of oral administration of Bifidobacterium longum 

ES1 

Serum levels of lipopolysaccharides and zonulin before and after 3 
months of oral administration of Bifidobacterium longum ES1. 

Under review



Women with celiac disease (both treated and 
untreated) had a significantly higher risk of developing 

PTB, IUGR, LBW and SGA, while no statistically 
significant difference was found in the incidence of 

preeclampsia

The risk of PTB was still significantly higher both in 
subgroup analysis of only diagnosed and treated 

celiac disease women (OR 1.26, 95% CI 1.06 to 1.48) 
and in subgroup analysis of only undiagnosed and 
untreated celiac disease women (OR 2.50, 95% CI 

1.06 to 5.87). 

Celiac disease and pregnancy

Saccone et al. Am J Obstet Gynecol. 2016 



Celiac disease and menopause





Distribution of age at diagnosis of the 
respondents with celiac disease Stages of Reproductive Aging Workshop (STRAW) 

Celiac disease and menopause

Stuckey et al. Climacteric. 2020  Soules et al J Womens Health Gend Based Med. 2001



Estrogen’s action 
on bone health

Islander et al. Mol Cell Endocrinol. 2011 Reid et al. Nat Rev Endocrinol. 2020



Celiac disease and osteoporosis

131 participants with CD and 
102 participants without CD. Of 
those with CD, 87% were diag- 
nosed in adulthood and 40% 

had no recognized 
gastrointestinal symptoms. In 
21% CD was diagnosed after 
the diagnosis of osteoporosis 

and in 9% after a fracture. 

Both CD and menopause lead to bone loss. Identifying CD in postmenopausal women should lead to modification of 
osteoporosis management. 

Stuckey et al. Climacteric. 2020  
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