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Abstract

Objective: Subfertility has been reported as a long-term complication of unrecognised 

and/or untreated coeliac disease (CD); however the results from studies on this 

topic are ambiguous. We aimed to determine the prevalence of unrecognised CD 

in subfertile male-female couples visiting a fertility clinic compared to the general 

population.

Methods: Subjects included 1038 male-female couples (n=2076) who visited the 

fertility clinic of the Leiden University Medical Center in the Netherlands, between 

2003-2009. All consecutive patients were routinely, serologically screened, and those 

with positive test results for antibodies against IgA anti-tissue transglutaminase type 

2 and IgA endomysial antibodies were considered to have unrecognised CD. Clinical 

data on gender, age, height, weight, diagnosis of subfertility and previously diagnosed 

CD were collected from the clinical files. Subsequently, after serological screening all 

patients were anonymised. The prevalence of unrecognised CD was compared to the 

one in the general adult population in the Netherlands (0.35%). 

Results: The prevalence of unrecognised CD in subfertile male-female couples was 

0.48% (10/2076; 6 females and 4 males) and was not significantly more frequent 

compared to the general population. Compared to the control group, similar CD 

prevalences were found within the different subfertility categories separately - 

unexplained subfertility, anovulation, tuba pathology and male factor (p = NS).  

Conclusion: In our large study cohort of subfertile male-female couples, the prevalence 

of unrecognised CD is comparable to the general population in the Netherlands. No 

association was observed between CD and subfertility in the different subfertility 

categories and genders. 
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Introduction

Coeliac disease is a condition that is provoked by the ingestion of dietary gluten that 

leads to a T-cell driven inflammatory response directed to the small bowel mucosa.

(1) In the general population, the prevalence of CD is nearly 0.2-1.0% in adults.(2-

4) CD is often unrecognised; in a study performed in The Netherlands, for every 

clinically diagnosed CD case, 21 subjects were undetected.(2) 

Serological screening for CD is reliable through detection of IgA class anti-tissue 

transglutaminase type 2 (anti-TG2) and IgA anti-endomysial (EMA) antibodies, which 

have a 90-100% sensitivity and nearly 100% specificity for subtotal villous atrophy, 

which is characteristic for the diagnosis of CD.(5) CD has a variable clinical presentation 

ranging from frank malabsorption, such as diarrhoea, distended abdomen, anorexia 

and weight loss, to mono-symptomatic presentations like fatigue, osteoporosis, iron-

deficiency anaemia, and reproductive disorders.(1,6) 

Disorders associated with reproduction, such as recurrent abortions, low-birth-

weight or preterm deliveries, impotence, and hypogonadism, has all been described 

as related to untreated/unrecognised CD.(7-12) Subfertility (a failure to conceive after 

one year of unprotected regular sexual intercourse (13)) has also been suggested in 

the literature as a complication of unrecognised/untreated CD, however, on closer 

scrutiny, the literature is contradictive about this association (9,10,14-18) In subfertile 

females, the prevalence of unrecognised CD has been reported ranging from equal 

to, to slightly increased compared to a control group or the general population.

(9,10,15,16,19-22) One study group investigated 99 subfertile male-female couples, 

and in the subfertile males the prevalence of unrecognised CD was comparable to 

the control group.(9) Most previously performed studies on this topic were based on 

small cohorts of subfertile females and males.(9,10,15,16,19-22)  

Due to the contradictive data of an association between subfertility and 

unrecognised CD, we performed a screening study in a large cohort of subfertile 

individuals, by determining the prevalence of unrecognised CD in a cohort of 

subfertile male-female couples visiting the fertility university clinic. Controls were 

individuals of general adult population in the Netherlands.
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Methods

Patients

In this retrospective cohort study, subjects were consecutive male-female couples 

who attended the fertility clinic of the Leiden University Medical Center (LUMC), the 

Netherlands, between 2003-2009. We identified the subjects through the Hospital 

Information System. These couples were examined for their fertility disorder by 

a standardised diagnostic work-up programme. As part of this programme, blood 

samples were collected for the detection of sexually transmitted diseases. These 

samples were stored in the department of Microbiology at -20° degrees for at least 10 

years. Couples were included in this study if samples of both partners were obtained 

within a 6-month time window around the first visit to the fertility clinic. This time-

frame was chosen to ensure that CD would be detected during the presence of 

subfertility. Couples that did not meet this criterion were excluded. We also excluded 

female-female couples and single females who required donor insemination because 

screening for CD would not be possible in the (anonymous) semen donor. 

The power calculation was based on a two-sided Fisher’s Exact test with a 

significance level of 5% and 90% power to detect a difference of 1% CD risk in a general 

population (3) versus 4% CD risk as described in subfertile females.(9) According to 

this power calculation a minimum of 632 subfertile male-female couples visiting the 

fertility clinic needed to be studied. 

As a control group we used data from a screening study on the prevalence of 

unrecognised CD in the general population of the Netherlands.(2) That screening 

study was performed by our study group of the LUMC with a comparable serological 

detection method (see below) for unrecognised CD. In this control group, 

unrecognised CD was diagnosed in 5 of the 1432 healthy adults (0.35%), including 2 

(0.28%) of 716 females and 3 (0.42%) of 716 males, aged 20-59 years. 

Methods

Screening for CD was performed through the detection of IgA anti-TG2 in serum using 

the ELIATM Celikey® assay at the Immunocap®250 system; Phadia GmbH, Freiburg, 

Germany (7-10 U/mL is the equivocal area recommended by the manufacturer; >10 
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U/ml is considered as positive).(23) This system uses human recombinant tissue 

transglutaminase as an antigen. Samples tested for IgA anti-TG2 values of ≥7 U/mL 

were subsequently analysed for IgA EMA using monkey’s oesophagus as substrate 

(dilution 1:10), performed according to instructions of the manufacturer (Scimedx). 

We defined unrecognised CD if test results for both IgA anti-TG2 (>10 U/ml) and IgA 

EMA were positive in one subject. If both antibodies are positive in one subject, 

this accurately predicts the presence of subtotal villous atrophy consistent with 

CD.(5,24,25) This serological screening strategy for the diagnosis of CD has been used 

by others in subfertile subjects (16,21) but also in other screening studies.(25-27) 

Small bowel biopsies were not offered to the subjects in case of positive screening 

tests because only anonymised use of blood samples was allowed by the medical 

ethics committee of the LUMC and for this reason the results could not be traced 

back to the individual patients. In the control group (2) a similar serological detection 

method was used, although for IgA anti-TG2 a guinea pig substrate (in house 

developed ELISA) was used. Clinical data on gender, age, height, weight, previously 

diagnosed CD, aetiology of subfertility (primary or secondary), and diagnosis of 

subfertility (ovulation disorder, tubal pathology, male factor and unexplained (28)) 

were collected from the patient files. 

Statistical Analysis

Continuous data were expressed as mean ± standard deviation or as median and 

range; discrete data as numbers and percentages. The prevalence of unrecognised 

CD was expressed as a percentage. Body mass index (BMI) was calculated as weight 

(kg) / height (m)2. Differences in the prevalence of CD between subjects and controls 

were quantified as Odds Ratio (OR) with 95% confidence interval (CI). To calculate 

differences between the groups we used the Chi-square test for discrete values 

(corrected with the Fisher’s Exact test for small sizes of groups), and the student 

T-test for continuous values. A p-value <0.05 was considered significant. All analyses 

were done with SPSS 16.0.
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Ethics

The study was approved by the Medical Ethics Committee of the LUMC (P08.058). 

All data and serum samples were available for anonymised research; therefore 

anonimisation took place by assigning random study numbers after serum samples 

and clinical data had been retrieved and merged before the samples were tested. 

Results

We identified 1180 subfertile male-female couples that were eligible for the study. 

We included 1038 male-female couples (88%) and excluded the remaining 142 male-

female couples (12%) due to unavailability of serum to test. In the included group of 

females, median age was 32.3 years (range 20-45) and in males 35.4 years (range 20-

64). In 789 (76%) of the 1038 females the median BMI was calculated on 23.3 kg/m2 

(range 16-49), and in 590 (57%) of the 1038 males on 25.4 kg/m2 (range 18-48). From 

the included couples, 69% of the subjects were examined for primary subfertility 

and 31% for secondary subfertility. The subfertility diagnoses are listed in table I, 

categorised by gender and CD diagnosis. 

In the medical files, none of the subfertile 2076 subjects was documented with 

previously diagnosed CD. In the sera of the subjects, we found 12 samples with 

positive IgA anti-TG2 levels of >10 U/mL (0.6%; median level 60 U/ml, range 13-

137). IgA EMA was positive in 10 of the 12 positive IgA anti-TG2 samples (83%), 

with median IgA anti-TG2 levels of 74 U/mL (range 27-137). Therefore, we detected 

unrecognised CD in 10 of 2076 subjects (0.48%): 6 females and 4 males. In none of 

the couples both partners had unrecognised CD. In the remaining 2 samples with 

positive IgA anti-TG2 levels and negative IgA EMA results, the median IgA anti-TG2 

level was marginally elevated (13.5 U/mL; range 13-14).The median IgA anti-TG2 

levels of the serum samples tested positive for IgA EMA were significantly higher 

than in the samples that were tested negative for IgA EMA (p<0.05).  
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Table 1. Prevalence of unrecognised coeliac disease divided by causes of subfertility 

in 1038 male-female couples visiting a fertility clinic in the Netherlands.
Study Group (n=2076) Unrecognised CD‡ (n=10)

Subfertility diagnosis

Female 
(n=1038)

n (%)

Male 
(n=1038)

n (%)

Female 
(n=6)
n (%)

Male 
(n=4)
n (%)

Ovulation disorder* 203 (20) - 3 (1.48) -
Tubal factor* 100 (10) - 0 -
Male factor* - 464 (45) - 1 (0.22)
Partners of subject with particular 
subfertility diagnosis** 

384 (37) 223 (22) 1 (0.26) 1 (0.45)

Unexplained 351 (34) 351 (34) 2 (0.57) 2 (0.57)

‡ Diagnosis for CD is defined when both anti-TG2 (>10 U/mL) and EMA were positive; *Including 
male-female couples both having a subfertility diagnosis: 51 with male factor and ovulation 
disorder, and 29 with male factor and tubal factor; **Including partners with; 384 male factor, 
152 ovulation disorder, and 71 tubal factor

The mean age of subjects with unrecognised CD was 29 years (SD±5.3) in females, 

and 36 years (SD±3.1) in males. The mean BMI could be calculated in 4 out of 6 

females with CD and was 25.4 kg/m2 (SD±2.9), and in 2 (50%) of 4 males with CD and 

was 24.5 kg/m2 (SD±0). There were no significant differences concerning age or BMI 

between subfertile males and females with and without CD. Primary subfertility was 

diagnosed in 5 (83%) of the 6 females and 2 (50%) of the 4 males with CD.

The prevalence of unrecognised CD in all subjects (10/2076; 0.48%) was somewhat 

higher, but not significantly different compared to the prevalence of unrecognised 

CD in the general population (5/1432, 0.35%; OR 1.38, 95% CI 0.471- 4.05; Fisher’s 

Exact test). 

When analysed separately by gender, the prevalence of unrecognised CD in female 

subjects (6/1038, 0.58%) and in male subjects (4/1038, 0.39%) was not significantly 

different compared to the prevalence of unrecognised CD in females (2/716, 0.28%; 

OR 2.08, CI95% 0.42-10.31; Fisher’s Exact test) and males (3/716, 0.42%; OR 0.92, 

CI95% 0.21- 4.12; Fisher’s Exact test) in the general population.

The prevalence of unrecognised CD in the unexplained subfertility category 

for females (2/351, 0.57%; OR 2.05, CI95% 0.29-14.58; Fisher’s Exact test) and 

males (2/351, 0.57%; OR 1.35, CI95% 0.23-8.19; Fisher’s Exact test) were both 

not significantly different compared to the general population. The prevalence of 
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unrecognised CD was almost 5 times higher in females with an ovulation disorder 

(3/203, 1.48%) compared to females in the general population (OR 5.36, CI95% 0.89-

32.27, Fisher’s Exact test), but this difference did not reach statistical significance 

(p>0.05). None of the 100 women with a tubal pathology had CD. One of 464 men 

(0.22%) with subfertility due to male factor was diagnosed for CD and that was not 

significantly more frequent as compared to males in the general population (OR 0.51, 

CI95% 0.05-4.95; Fisher’s Exact test). 

Discussion

In our study, the prevalence of unrecognised CD in subfertile males and females 

individuals was comparable to the general population (2); 0.48% versus 0.35% 

(p=0.6). Moreover, no statistically significant difference was found concerning the 

prevalence of unrecognised CD within the different subfertility diagnostic categories 

in males and females compared to the control group. Based on these results, we 

conclude that in our study cohort there is no association between subfertility and 

unrecognised CD.  

In literature there is a discrepancy between the different prevalences of unrecognised 

CD in subfertile individuals. In females, this association has been extensively 

described, however, some investigators found comparable prevalences (19-22), 

others found a significantly higher number of unrecognised CD in subfertile cases 

compared to the control group.(9,10,15,16) The discrepancies could be explained by 

methodological issues. Some studies have based their prevalence on underpowered 

cohorts which could result in selection bias.(9,10,15,22) In one study on the 

occurrence of unrecognised CD in women with subfertility (10), the authors did not 

find any CD case in the control group of fertile females which makes the comparison 

difficult between the two groups. Other studies only determined the prevalence 

of unrecognised CD in females with unexplained subfertility (9,10,15), instead of 

including any subfertility category, such as anovulation disorder and tubal pathology. 

In our opinion, all causes of subfertility should be taken into account because the 

underlying pathophysiological mechanism of the association is not known. When 
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assessing the prevalence of CD in just one subfertility subgroup this could result in 

an overestimation. 

In subfertile males, the prevalence of unrecognised CD has only been described 

by one study that investigated 99 male-female couples and in males no higher 

prevalence of unrecognised CD was found compared to the control group.(9) Our 

results are in accordance with these findings.

Recently, a large population-based cohort study was performed on fertility in females 

and males with recognised/diagnosed CD in Sweden.(29,30) The investigators 

concluded that women with diagnosed CD had similar fertility rates compared to 

women in the general population, but fertility decreased in the last 2 years preceding 

CD diagnosis.(29) In another population-based study in the United Kingdom, the 

authors also found that females with recognised CD had normal fertility rates, but 

had their babies at an older age compared to women in the general population.(31) 

The Swedish investigators also showed that males with recognised CD did not have 

a lower fertility compared to the control group.(30) In our cohort of 2076 subfertile 

persons we did not detect previously diagnosed cases with CD. Nevertheless we 

would expect to have found some subjects with recognised CD, since the prevalence 

of recognised CD in our country was determined as 0.016% (95%CI 0.008-0.031).

(2) If, as suggested in literature, fertility disorders are reversible when patients are 

treated for CD by a gluten-free diet, it could be reasoned that less patients with 

recognised CD may visit a fertility clinic.(14,32-34) Another explanation could be 

that, due to our retrospective study design, the medical staff in the fertility clinic 

did not specifically document if patients were previously diagnosed for CD or that 

the patients considered their disorder as unimportantly to mention in this situation. 

On the other hand, other (autoimmune) gastro-intestinal disorders, such as Crohn’s 

disease and ulcerative colitis were reported in patient’s histories. 

In several recent large studies on fertility rates in patients with recognised CD, it 

was shown that recognised CD is not associated with subfertility. Our data now 

show that the same may hold for unrecognised CD. We therefore think that the 

assumed association between reproductive disorders as a complication of CD may 
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be much less strong than previously reported. However, this does not mean that 

CD should be neglected in subfertile patients.(14,17,32,34,35) In small-case series 

it was described that after starting a gluten-free diet fertility restored and that the 

number of other reproductive complications, such as prematurity and miscarriages, 

decreased.(7,14,32,34-36) The pathophysiological mechanism is not understood, but 

it suggested that CD may affect reproductive organs. For this reason, intervention 

studies should be performed on the effect of a gluten-free diet in the restoration of 

fertility in subfertile females and males with CD. If that hypothesis is correct, 10 of 

2076 subfertile individuals with CD in this study may have been saved the burden of 

diagnostics and therapy, while it is also favourable for the costs.

In our study some limitations can be found. Twelve percent of subfertile male-

female couples were excluded due to missing sera of the couples. No reason could 

be found why sera of this group of couples was not collected in time or stored in the 

freezers at the Department of Microbiology of the LUMC. This is probably due to 

coincidence. Another disadvantage of our retrospective cohort study is that we could 

not confirm the diagnosis for CD by performing small bowel biopsies in (anonymised) 

patients with simultaneous positive serology for anti-TG2 and EMA. However, it is 

accepted that both antibodies are highly sensitive and specific for predicting villous 

atrophy, and our strategy has been used in several screening studies in the recent 

past.(5,19,24-26) Moreover, in the control group anti-TG2 guinea pig has been 

evaluated, which is now known to give incidentally false positive results (2), CD was 

only ‘diagnosed’ if confirmed by EMA. This serological screening procedure was 

also used in our cohort of subfertile individuals; therefore we consider the present 

screening strategy comparable to that in the control group. The same investigators 

were involved in the screening procedures of the general population (2) as well as 

in the subfertile cohort of male-female couples. The prevalence of unrecognised CD 

in the control group (0.35%) was comparable to another mass screening study in 

Dutch adults by Rostami et al (0.2%, p=0.49)(37), and other mass screening studies 

performed in different countries: 0.2%-1%.(3) Although we do not know the fertility 

rate in our control group, we detected comparable CD prevalences in the control 

group if we would have corrected for the effect of age on fertility in females (20-39 
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years; CD prevalence of 0.26%) and males (20-44 years; CD prevalence of 0.42%). 

For this reason we have used the control group aged 20-59 years old. In our study, 

we have found an OR of 1.38 meaning that CD was far from significant more present 

in subfertile couples compared to the general population (OR 1.38, 95% CI 0.471- 

4.05). As the confidence interval is quite large, however, we do not have enough 

power to conclude that the frequency of CD in subfertile couples is really equal to the 

general population. Further investigation should be performed to warrant a direct 

comparison between a subfertility group and a matched fertility group of couples.

In conclusion, the prevalence of unrecognised CD in subfertile male-female couples 

in our country is at the same level as the general population. In combination with 

the conclusions of the large population studies on recognised CD, we conclude that 

subfertility in females and males is not associated with CD. 

Acknowledgements

We thank Dr. ACTM Vossen of the Department of Microbiology of the LUMC for 

making available the stored serum samples. 

Funding

This study was financially supported by the Dutch Celiac Disease Consortium (www.

celiac-disease-consortium.nl) and the Gratama-LUF research foundation (www.luf.

nl). ELIATM Celikey® assays were supported partly in kind by Phadia GmbH, Freiburg, 

Germany.   



R1

R2

R3

R4

R5

R6

R7

R8

R9

R10

R11

R12

R13

R14

R15

R16

R17

R18

R19

R20

R21

R22

R23

R24

R25

R26

R27

R28

R29

R30

R31

R32

R33

R34

Chapter 6

88

Reference List

 (1)  Green PH, Cellier C. Celiac disease. N Engl J Med. 2007;357:1731-1743.
 (2)  Schweizer JJ, von Blomberg BM, Bueno-de Mesquita HB, Mearin ML. Coeliac disease in The 

Netherlands. Scand J Gastroenterol. 2004;39:359-364.
 (3)  Fasano A, Catassi C. Current approaches to diagnosis and treatment of celiac disease: an 

evolving spectrum. Gastroenterology. 2001;120:636-651.
 (4)  Fasano A, Berti I, Gerarduzzi T, Not T, Colletti RB, Drago S, et al. Prevalence of celiac disease in 

at-risk and not-at-risk groups in the United States: a large multicenter study. Arch Intern Med. 
2003;163:286-292.

 (5)  Rostom A, Dube C, Cranney A, Saloojee N, Sy R, Garritty C, et al. The diagnostic accuracy of 
serologic tests for celiac disease: a systematic review. Gastroenterology. 2005;128:S38-S46.

 (6)  Bradley RJ, Rosen MP. Subfertility and gastrointestinal disease: ‘unexplained’ is often 
undiagnosed. Obstet Gynecol Surv. 2004;59:108-117.

 (7)  Martinelli P, Troncone R, Paparo F, Torre P, Trapanese E, Fasano C, et al. Coeliac disease and 
unfavourable outcome of pregnancy. Gut. 2000;46:332-335.

 (8)  Farthing MJ, Edwards CR, Rees LH, Dawson AM. Male gonadal function in coeliac disease: 1. 
Sexual dysfunction, infertility, and semen quality. Gut. 1982;23:608-614.

 (9)  Meloni GF, Dessole S, Vargiu N, Tomasi PA, Musumeci S. The prevalence of coeliac disease in 
infertility. Hum Reprod. 1999;14:2759-2761.

 (10)  Collin P, Vilska S, Heinonen PK, Hallstrom O, Pikkarainen P. Infertility and coeliac disease. Gut. 
1996;39:382-384.

 (11)  Ozgor B, Selimoglu MA. Coeliac disease and reproductive disorders. Scand J Gastroenterol. 
2010;45:395-402.

 (12)  Rostami K, Steegers EA, Wong WY, Braat DD, Steegers-Theunissen RP. Coeliac disease and 
reproductive disorders: a neglected association. Eur J Obstet Gynecol Reprod Biol. 2001;96:146-
149.

 (13)  Taylor A. ABC of subfertility: extent of the problem. BMJ. 2003;327:434-436.
 (14)  Rajput R, Chatterjee S. Primary infertility as a rare presentation of celiac disease. Fertil Steril. 

2010.
 (15)  Shamaly H, Mahameed A, Sharony A, Shamir R. Infertility and celiac disease: do we need more 

than one serological marker? Acta Obstet Gynecol Scand. 2004;83:1184-1188.
 (16)  Vancikova Z, Chlumecky V, Sokol D, Horakova D, Hamsikova E, Fucikova T, et al. The serologic 

screening for celiac disease in the general population (blood donors) and in some high-risk 
groups of adults (patients with autoimmune diseases, osteoporosis and infertility) in the Czech 
republic. Folia Microbiol (Praha). 2002;47:753-758.

 (17)  McCann JP, Nicholls DP, Verzin JA. Adult coeliac disease presenting with infertility. Ulster Med 
J. 1988;57:88-89.

 (18)  Wilson C, Eade OE, Elstein M, Wright R. Subclinical coeliac disease and infertility. Br Med J. 
1976;2:215-216.

 (19)  Kolho KL, Tiitinen A, Tulppala M, Unkila-Kallio L, Savilahti E. Screening for coeliac disease in 
women with a history of recurrent miscarriage or infertility. Br J Obstet Gynaecol. 1999;106:171-
173.

 (20)  Jackson JE, Rosen M, McLean T, Moro J, Croughan M, Cedars MI. Prevalence of celiac disease in 
a cohort of women with unexplained infertility. Fertil Steril. 2008;89:1002-1004.

 (21)  Tiboni GM, de Vita MG, Faricelli R, Giampietro F, Liberati M. Serological testing for celiac 
disease in women undergoing assisted reproduction techniques. Hum Reprod. 2006;21:376-
379.



R1

R2

R3

R4

R5

R6

R7

R8

R9

R10

R11

R12

R13

R14

R15

R16

R17

R18

R19

R20

R21

R22

R23

R24

R25

R26

R27

R28

R29

R30

R31

R32

R33

R34

Screening for unrecognised coeliac disease in subfertile couples

89

 (22)  Choi JM, Lebwohl B, Wang J, Lee SK, Murray JA, Sauer MV, et al. Increased prevalence of celiac 
disease in patients with unexplained infertility in the United States. J Reprod Med. 2011;56:199-
203.

 (23)  Vermeersch P, Geboes K, Marien G, Hoffman I, Hiele M, Bossuyt X. Diagnostic performance 
of IgG anti-deamidated gliadin peptide antibody assays is comparable to IgA anti-tTG in celiac 
disease. Clin Chim Acta. 2010;411:931-935.

 (24)  Dickey W, McMillan SA, Hughes DF. Sensitivity of serum tissue transglutaminase antibodies for 
endomysial antibody positive and negative coeliac disease. Scand J Gastroenterol. 2001;36:511-
514.

 (25)  Salmaso C, Ocmant A, Pesce G, Altrinetti V, Montagna P, Descalzi D, et al. Comparison of ELISA 
for tissue transglutaminase autoantibodies with antiendomysium antibodies in pediatric and 
adult patients with celiac disease. Allergy. 2001;56:544-547.

 (26)  Gomez JC, Selvaggio G, Pizarro B, Viola MJ, La Motta G, Smecuol E, et al. Value of a screening 
algorithm for celiac disease using tissue transglutaminase antibodies as first level in a 
population-based study. Am J Gastroenterol. 2002;97:2785-2790.

 (27)  Sugai E, Vazquez H, Nachman F, Moreno ML, Mazure R, Smecuol E, et al. Accuracy of testing for 
antibodies to synthetic gliadin-related peptides in celiac disease. Clin Gastroenterol Hepatol. 
2006;4:1112-1117.

 (28)  Evers JL. Female subfertility. Lancet. 2002;360:151-159.
 (29)  Zugna D, Richiardi L, Akre O, Stephansson O, Ludvigsson JF. A nationwide population-based 

study to determine whether coeliac disease is associated with infertility. Gut. 2010;59:1471-
1475.

 (30)  Zugna D, Richiardi L, Akre O, Stephansson O, Ludvigsson JF. Celiac disease is not a risk factor for 
infertility in men. Fertil Steril. 2011.

 (31)  Tata LJ, Card TR, Logan RF, Hubbard RB, Smith CJ, West J. Fertility and pregnancy-related 
events in women with celiac disease: a population-based cohort study. Gastroenterology. 
2005;128:849-855.

 (32)  Cooke WT, Peeney AL, Hawkins CF. Symptoms, signs and diagnostic features of idiopathic 
steatorrhoea. Q J Med. 1953;22:59-78.

 (33)  Ferguson R, Holmes GK, Cooke WT. Coeliac disease, fertility, and pregnancy. Scand J 
Gastroenterol. 1982;17:65-68.

 (34)  Nenna R, Mennini M, Petrarca L, Bonamico M. Immediate effect on fertility of a gluten-free diet 
in women with untreated coeliac disease. Gut. 2010.

 (35)  Goddard CJ, Gillett HR. Complications of coeliac disease: are all patients at risk? Postgrad Med 
J. 2006;82:705-712.

 (36)  Ciacci C, Cirillo M, Auriemma G, Di DG, Sabbatini F, Mazzacca G. Celiac disease and pregnancy 
outcome. Am J Gastroenterol. 1996;91:718-722.

 (37)  Rostami K, Kerckhaert J, Tiemessen R, von Blomberg BM, Meijer JW, Mulder CJ. Sensitivity of 
antiendomysium and antigliadin antibodies in untreated celiac disease: disappointing in clinical 
practice. Am J Gastroenterol. 1999;94:888-894.



R1

R2

R3

R4

R5

R6

R7

R8

R9

R10

R11

R12

R13

R14

R15

R16

R17

R18

R19

R20

R21

R22

R23

R24

R25

R26

R27

R28

R29

R30

R31

R32

R33

R34




