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ABSTRACT CONTENT 
 
Objectives  
In the past decades, various neurodegenerative disorders, like ataxia, have been associated with coeliac disease (CD). 
However, the underlying neuropathological mechanism is still unclear. We postulate that an erroneous immune-mediated 
response by means of CD8+ T-cells inflicting neuronal damage is at the base of the aetiology. Our aim was to profile 
different lymphocytes in the cerebellum and their proximity to (vanished) Purkinje cells (PC). 
 

Methods  
Post-mortem cerebellar tissue was collected of deceased CD patients with concomitant neurological disorders (Neuro-CD). 
Gender- and age-matched spinocerebellar ataxia (SCA) controls and non-neurological controls (NNC) were selected based 
on clinical reports and pathological findings. Paraffin-embedded sections were stained for CD3, CD8 and Calbindin. Per 
patient, 10 stretches of 900mu were screened for CD3+ and CD8+ T-cells in all cerebellar layers. A total of 18.000mu of 
Purkinje cell layer was inspected for PCs. 
 

Results  
Cerebellar tissue of sixteen patients was included (5 Neuro-CD, 5 SCA, 6 NNC). Groups did not differ in gender or age of 
death. More CD3+ and CD8+ cells were observed in the Neuro-CD group (median [IQR]); Neuro-CD 145 [80-264], SCA 12 [9-
35], NNC 21 [10-51] (p =0.010) and Neuro-CD 156 [30-253], SCA 10 [8-17], NNC 5 [3-16] (p =0.010); respectively. In Neuro-
CDs, more CD8+ cells were found in the PC layer compared to SCAs and NNCs (p =0.007). Extensive loss of PCs was 
observed in the Neuro-CD group in comparison to the other groups (p =0.004). 
 

Conclusion  
In this post-mortem study we counted significantly more CD3+ and CD8+ lymphocytes and demonstrated a significant loss 
of Purkinje cells in the cerebella of Neuro-CD patients vs SCA and non-neurological controls. These findings strengthen our 
hypothesis of a T-cell-mediated response in the cerebellum of patients affected by Neuro-CD. Future research should focus 
on further characterisation of these CD8+ T-cells and exploring possible target epitopes. 
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ABSTRACT CONTENT 
 
Objectives  
Plasma cells (PCs) are terminally differentiated lymphocytes of the B-cell lineage secreting large amounts of antibodies. PCs 
are especially abundant in the lamina propria of the small intestine. Coeliac disease (CD) can be characterised by 
plasmacytosis in the lamina propria and the presence of high numbers of disease-specific PCs, of which most target the 
autoantigen transglutaminase 2 (TG2) and a smaller fraction target gluten peptides. The contribution of PCs toward the 
pathogenesis of CD has yet to be resolved. 
 

Methods  
We sorted single CD38+ TG2-specific, gliadin-specific or non-TG2/gliadin-specific PCs from untreated CD patients, CD 
patients on a gluten-free diet and non-CD controls. We performed single-cell RNA-sequencing of the sorted cells and 
reconstructed their B-cell receptors and identified clonally related cells with the computational tool BraCeR. 
 

Results  
A significantly higher fraction of the disease-specific compared to non-disease-specific intestinal PCs in untreated CD 
patients (n=10) were CD19+CD45+, a compartment of PCs that has previously been shown to be short-lived. Furthermore, 
we found that intestinal PCs express mRNA for molecules associated with antigen presentation and cross-talk with T cells, 
such as HLA class II, cytokines and cytokine receptors. Lastly, we investigated clone-specific transcriptional signatures 
among the disease-specific PCs. 
 

Conclusion  
Our findings support previous reports showing that PCs may have functions in addition to antibody secretion. These results 
suggest that PCs may have a more active role in immunological diseases than previously thought, through cross-talk with 
helper T cells. We anticipate that our findings could provide a basis for studies involving targeted therapy against PCs in CD 
and potentially also in other autoimmune diseases. 
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ABSTRACT CONTENT 
 
Objectives  
The summary of evidence points towards direct involvement of liver in patients with celiac disease; there however is a lack 
of methods to demonstrate celiac specific lesion in the liver.  IgA anti-tissue transglutaminase (anti-TG2) immunostaining of 
the intestinal biopsies has been reported to be specific for CeD. 
 

Methods  
146 treatment-naive patients with CeD were investigated for liver dysfunction based on hyper-transaminasemia or 
evidence of chronic liver disease based on ultrasound and fibroscan. Those having liver abnormalities underwent liver 
biopsies, and the biopsies were examined microscopically for type of histological lesions. IgG anti-tTG and IgA co-
localization were performed by both multicolor immunohistochemical and confocal microscopic techniques on paraffin 
embedded tissue. They were followed on a gluten-free diet, and follow-up biopsies were done in a subset.  Liver biopsies 
from other causes of chronic hepatitis were used as controls. 
 

Results  
Twenty-seven patients (18.5%) had either biochemical or structural liver abnormalities, of whom 25 consented for liver 
biopsies. The lesions observed were chronic hepatitis (12%), autoimmune hepatitis (12%), steatohepatitis (12%), 
obliterative portal venopathy (8%), granuloma (4%), cirrhosis (8%) and sinusoidal dilatation (44%). While liver biopsies from 
all patients with CeD showed IgA/ anti-tTG colocalization either in sinusoidal lining cells or focally in hepatocyte cytoplasm; 
none of the controls showed similar colocalization.  Overall, the IgA/ anti-tTG co-localization technique showed 100% 
sensitivity, 77% specificity and 85% positive predictive value for diagnosing celiac associated liver disease. Follow-up liver 
biopsies could be done in 5 patients; four of them showed complete resolution of histological lesions and disappearance of 
IgA/ anti-tTG co-localization. 
 

Conclusion  
Data of present study adds to body of evidence that liver lesions in patients with CeD are celiac specific and may have been 
caused by a similar pathogenetic mechanism as that in intestinal lesions. 
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ABSTRACT CONTENT 
 
Objectives  
Celiac disease (CD) is one of the most common lifelong disorders, affecting approximately 1% of the population. Few data 
are available about possible recent changes of CD frequency. Currently, the preferred diagnostic strategy for CD is case-
finding, with more than 50% of cases remaining undiagnosed because asymptomatic. We aimed to investigate: a) the 
current prevalence of CD in Italy by mass screening strategy and b) the added value of mass screening to the CD diagnosis 
according to standard care. 
 

Methods  
The screening was performed in 8 provinces through out Italy, and was a two-step process: (a) determination of the HLA 
predisposing genes on a drop of finger blood (first-level); (b) determination of total serum IgA and IgA anti-
transglutaminase in children showing HLA positivity (second-level). Diagnosis of CD was confirmed following the ESPGHAN 
(European Society of Pediatric Gastroenterology, Hepatology and Nutrition) criteria. 
 

Results  
7,695 children aged 5-11 years agreed to participate (80% of the eligible) and 3239 (42%) showed CD-compatible 
haplotypes. Overall, 139 children satisfied the diagnostic criteria for CD. The known CD cases identified by standard care 
were 35. The overall estimated prevalence of CD in the eligible population was 1.5% (95% CI: 1.2-1.9). The percentage of CD 
cases identified by mass screening was 75%. 
 

Conclusion  
The prevalence of CD in Italian children is 1.5%, significantly higher than in the past. Without a mass screening strategy 75% 
of CD patients would remain undiagnosed. 
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ABSTRACT CONTENT 
 
Objectives  
Frequent gastrointestinal infections including those by rota- or adenovirus have been associated with celiac disease. 
Further, reovirus infection was recently proposed to trigger celiac disease. By using comprehensive virome sequencing 
from stool samples periodically collected from children prior to seroconversion to celiac disease autoimmunity (CDA), we 
investigated whether a distinct viral exposure was associated with subsequent appearance of CDA. 
 

Methods  
Children at elevated HLA risk for celiac disease were prospectively followed in The Environmental Determinants of Diabetes 
in the Young (TEDDY) study, and a cohort of 86 CDA nested case-control pairs (NCC) were identified. A CDA case was 
defined as persistently positive for tissue transglutaminase autoantibodies (tTGA). A control was defined as negative for 
tTGA at least 6 months after the corresponding case seroconverted. Serial stool samples (n=2206) collected monthly up to 
the time of seroconversion were included in the analysis.  Stool virome composition was determined by Illumina next 
generation sequencing, virus profiling using Vipie and then computational capsid serotyping. Virus exposures were 
compared within NCC pairs by conditional logistic regression to estimate odds ratios (OR). 
 

Results  
Enteroviruses occurred more frequently among cases than controls (OR 1.4, 95% CI 1.0-1.9, p=0.03). When adjusting for 
HLA DR-DQ, cases were more often positive for coxsackie A serotypes (OR 3.2, 95% CI 1.1-9.2, p=0.03) and echovirus (OR 
2.0, 95% CI 1.0-3.8, p=0.05). Species B adenoviruses were also associated with CDA (OR 6.5, 95% CI 1.0-42.2, p=0.05), 
although the number of infections varied greatly between individuals. The frequencies of astro-, noro-, rota- or reoviruses 
were not statistically different among cases and controls in this cohort. 
 

Conclusion  
Specific entero- and adenovirus infections may proceed the onset of CDA, supporting the notion that multiple viruses may 
trigger celiac disease in children at HLA risk. 
 

Conflicts of interests 
None



 
ORAL COMMUNICATIONS 

 

THEME : 
EPIDEMIOLOGY/ENVIRONMENTAL TRIGGERS 

 

Abstract #: ICDS00013 
 

Title: Gluten intake and risk of celiac disease 
 

Presenting author:  Carin Andrén Aronsson 
 

Co-authors: Carin ANDRÉN ARONSSON (1), Hyeseung LEE (2), Elin M HÅRD AF SEGERSTAD (1), Ulla UUSITALO (2), Jimin 
YANG (2), Sibylle KOLETZKO (3), Edwin LIU (4), Kalle KURPPA (5), Polly J BINGLEY (6), Jorma TOPPARI (7), Anette G ZIEGLER 
(8), Jinxiong SHE (9), William HAGOPIAN (10), Marian REWERS (11), Beena AKOLKAR (12), Jeffrey KRISCHER (2), Suvi M 
VIRTANEN (13), Jill M NORRIS (14), Daniel AGARDH (1) - (1)Department of Clinical Sciences, Lund University, Suède, 
(2)Health Informatics Institute, University of South Florida, États-Unis, (3)Dr von Hauner Childrens Hospital, Ludwig 
Maximilians University, Allemagne, (4)Digestive Health Institute, University of Colorado, États-Unis, (5)Tampere Centre for 
Child Health Research, University of Tampere and Tampere University Hospital, Finlande, (6)School of Clinical Sciences, 
University of Bristol, Royaume-Uni, (7)Department of Pediatrics, Turku University Hospital, and Institute of Biomedicine, 
University of Turku, Finlande, (8)Institute of Diabetes Research, Helmholtz Zentrum Munchen, and Klinikum rechts der Isar, 
Technische Universität München, and Forschergruppe Diabetes e.V, Allemagne, (9)Center for Biotechnology and Genomic 
Medicine, Medical College at Augusta University, États-Unis, (10)Pacific Northwest Diabetes Research Institute, États-Unis, 
(11)Barbara Davis Center for Diabetes, University of Colorado School of Medicine, États-Unis, (12)National Institute of 
Diabetes & Digestive & Kidney Diseases, États-Unis, (13)National Institute for Health and Welfare, Department of Public 
Health Solutions, Finlande, (14)Department of Epidemiology, University of Colorado, États-Unis 
 

ABSTRACT CONTENT 
 
Objectives  
The aim was to investigate if the amount of gluten intake is associated with development of celiac disease autoimmunity 
(CDA) and celiac disease in genetically at-risk children. 
 

Methods  
Between 2004 and 2010, 8,676 children carrying HLA-genotypes associated with celiac disease, were enrolled into a 15-
year follow-up study. Participants were followed at six clinical centers in Finland, Germany, Sweden and the US. In 6,757 
children screening for celiac disease with tissue transglutaminase autoantibodies (tTGA) was performed annually from age 
of 2 years. Gluten intake were available in 6,605 (98%) children. Gluten intake was estimated from 3-day food records 
collected at age 6, 9, and 12 months and semiannually thereafter until age 5 years. The primary endpoint was CDA, defined 
as 2 consecutive positive tTGA results. The secondary endpoint was celiac disease confirmed by intestinal biopsy or tTGA 
levels >100 units (cutoff for normal <1.3 units) in 2 consecutive samples to achieve a 95% specificity. Associations between 
gluten intake and risk of CDA and celiac disease were assessed using joint modeling and Cox regression, adjusted for known 
confounders. 
 

Results  
During a median follow-up time of 9.0 years (interquartile range; 7.6, 10.5), CDA developed in 1,216 children (18%) and 
celiac disease in 447 children (7%). Incidence peaked at age 2 to 3 years for both endpoints. For every 1-gram/day increase, 
daily gluten intake increased the risk of CDA by 30% (HR 1.30, 95% CI 1.22-1.38) and celiac disease by 50% (HR 1.50, 95% CI 
1.35-1.66). The effect was comparable at any age during the first 5 years of life, but a daily gluten intake at 2 years was 
independtly associated with risk of CDA and celiac disease. In a Cox regression, gluten intake >2g/day at 2 years predicted 
increased risk of both CDA (HR 1.49, 95% CI 1.16-1.91) and celiac disease (HR 1.75, 95% CI 1.10-2.81), adjusted for 
confounding factors. 
 

Conclusion  
Higher gluten intake prior to 5 years of age increased the risk of CDA and celiac disease in genetically predisposed children. 
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ABSTRACT CONTENT 
 
Objectives  
Family members of patients with coeliac disease (CeD) have 10-40% risk of CeD during lifetime and most affected subjects 
develop the disease between the age of 2-6 years according to prospective cohort studies. In this study we investigated 
whether 9 and 12 years old children have new seroconversion  and whether gluten consumption  habits influence the 
prevalence. 
 

Methods  
First-degree family members (FDR) presenting for screening were prospectively enrolled and followed by measuring serum 
transglutaminase 2-specific (TGA) and endomysial (EMA) antibodies at age 3 and 6. Children currently at age 9 and 12 were 
called for new blood drawings. The investigated cohorts included 134 children from the PREVENTCD study 
(www.preventcd.com) with randomised early gluten introduction at age 4 or 6 months, a wild cohort (n=302) born in the 
same years but starting gluten as wished by parents, and other FDR persons with multiple screenings. CeD diagnosis was 
confirmed by histology. Results were compared with prevalence data of cross-sectional FDR screening performed first time 
at the specified age time-points.  HLA-DQ testing was performed if a genetic sample was available. 
 

Results  
Altogether 1007 FDR children at risk had an evaluation by TGA testing at age 9 (n=506) or 12 (n=501), or both. No cases 
occurred in children who were negative for both HLA-DQ2 and DQ8 alleles and gluten introduction time did not influence 
prevalence. From the children who were still negative at age 3, 10.2% (19/185) developed CeD by age 6, and from those 
still negative at age 6, 12.0% (3/25) developed CeD by age 9, but no new cases occurred between 9 and 12 years of age. 
Higher proportions of positives were found at 9 years of age (66/362, 18.2%) or 12 years of age (51/326, 15.6%, p<0.01), if 
screening has not been implemented before these timepoints or the index patient was diagnosed only at that time. 
 

Conclusion  
Periodic screening of children at risk should be continued until the age of 9 years. 
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ABSTRACT CONTENT 
 
Objectives  
In coeliac disease (CD), tolerance to gluten (gliadin) proteins from cereals is lost. Tolerogenic immune modifying 
nanoparticles (TIMP) are effective at restoration of antigen-specific immune tolerance in various autoimmune conditions. 
The identification of gliadins as dietary antigens and drivers of immune-mediated pathology in CD suggests that TIMP 
containing gliadin (TIMP-GLIA) may serve as a cure. 
 

Methods  
Here, we tested immunomodulatory effects of TIMP-GLIA vs. control TIMP in 3 different mouse models of CD, 1) a delayed-
type hypersensitivity, 2) a HLA-DQ8 transgenic, and 3) a gliadin memory T cell enteropathy model. Nanoparticles were 
administered intravenously. 
 

Results  
Treatment with TIMP-GLIA reduced gliadin-specific T cell proliferation, inflammatory cytokine secretion, circulating gliadin-
specific IgG/IgG2c, earswelling, gluten- dependent enteropathy, and body weight loss in mouse models of CD. Therapeutic 
effects were antigen-specific, and dose-dependent. RNA sequencing and Foxp3 RT-qPCR of gliadin-restimulated 
splenocytes from HLA-DQ8 transgenic mice revealed a tolerogenic signature of TIMP-GLIA in T cells and antigen-presenting 
cells. 
 

Conclusion  
The results demonstrate efficacy of TIMP-GLIA in modulating the immune response to gliadin in vivo, by inducing 
regulatory T cell tolerance and reversing T helper 1/T helper 17 cell skewing. Safety and efficacy testing of TIMP-GLIA in 
restoring gluten tolerance in CD patients is warranted.<br /> 
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ABSTRACT CONTENT 
 
Objectives  
Despite genetic and epigenetic studies, the celiac disease (CeD) pathological molecular mechanism remains unclarified. The 
lipid profile of small infants has been proposed as a potential biomarker for autoimmune diseases, that appear before any 
signs or symptoms of the disease. The present study explored the serum phospholipid profile of a group of infants at risk 
for celiac disease, followed up to 8 years to monitor the onset of CeD. 
 

Methods  
We compared 30 patients who developed the disease with 20 age- and sex-matched peers with similar genetic profiles who 
remained healthy within 8 years (named Not Yet CeD, NY-CeD). Serum phospholipids were analysed by chromatography 
coupled to mass spectrometry at 4 months, before exposure to gluten, and again at 12 months of age, when none of the 
infants showed any marker of disease. In the 30 CeD patients, we also analysed the serum at the time of diagnosis (> 24 
months). 
 

Results  
The serum phospholipid profile was fairly constant across 4 and 12 months of age and, in CeD, up to 24–36 months. The 
lipidomic profile was dramatically different in infants who developed CeD when compared to that of control NY-CeD peers. 
Specifically, lysophosphatidylcholine, phosphatidylcholine, alkylacyl-phosphatidylcholine, phosphoethanolamines, 
phosphatidylserines, phosphatidylglycerol and phosphatidylinositol were found to be differentially represented in CeD 
versus NY-CeD. A small increase in alkylacyl-phosphatidylcholine and lysophosphatidylcholine, together with the duration 
of breast-feeding, allows the discrimination of infants who develop celiac disease before 8 years of age from those at a 
similar genetic risk who remained healthy. 
 

Conclusion  
We identified a specific serum phospholipid signature that predicts the onset of celiac disease in HLA at-risk infants years 
before the appearance of antibodies specific for CeD in the serum and before any clinical symptoms, even before gluten 
introduction into the diet at 4 months. 
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ABSTRACT CONTENT 
 
Objectives  
Treatment for celiac disease (CD) is a lifelong gluten-free diet (GFD). Available methods as dietary interviews and celiac 
serology to assess GFD compliance are insufficiently sensitive to detect occasional dietary transgressions and endoscopies 
to assess mucosal healing is invasive, expensive and not a practical method for serial monitoring. We compared clinical 
symptoms, dietary questionnaires, and serological tests with the determination of gluten immunogenic peptides (GIP) in 
the urine to predict gut mucosal recovery in CD. 
 

Methods  
A study was conducted including 21 de novo CD patients, 77 CD patients in GFD during more than 24 months and 21 
healthy controls. GIP in urine, tissue transglutaminase antibodies, dietary questionnaire (CDTA), histology, clinical 
manifestations and epidemiological parameters were analysed. 
 

Results  
A 25% (19/77) of CD patients with more than 24 months of GFD showed Marsh III mucosal atrophy and a 19.5% had Marsh 
I. In addition, 80% (15/19) of celiac patients with Marsh III were asymptomatic, 68.5% (13/19) of them showed negative 
celiac serology and 75% had a good adherence to GFD according to CDTA but 85% (16/19) of them had detectable level of 
GIP in urine. In contrast, 92% (31/34) of CD patients with no detectable GIP in urine showed no villous atrophy in duodenal 
biopsies. The determination of GIP in urine showed a NPV of 91% and a sensitivity of 84% in the prediction of duodenal 
villous atrophy in celiac patients on GFD. 
 

Conclusion  
<br /> 
The detection of GIP in urine in patients with GFD allows to detect transgressions which correlated with the presence of 
duodenal histological lesions. Persistent villus atrophy could not be shown with negative serology, symptoms or dietary 
questionnaires.  The repeated absence of GIP in urine appeared to reliably predict the recovery of the gut mucosa in CD.<br 
/> 
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ABSTRACT CONTENT 
 
Objectives  
Tissue-resident CD8+ intraepithelial cytotoxic T lymphocytes (IE-CTLs) are effector memory cells that can mediate tissue 
destruction in patients with complex immune disorders like celiac disease (CeD) and inflammatory bowel disease (IBD). 
Tissue alarmins, including interleukin (IL)-15 and Interferon b (IFNb), and cytokines produced by antigen specific T cells, like 
IL-21, are upregulated in the intestinal microenvironment of these patients and are thought to trigger CTL activation. 
However, their respective contribution in the reprogramming of CTLs, and in particular IE-CTLs, underlying the changes that 
lead to tissue destruction are not fully understood. 
 

Methods  
We performed stimulations of primary human IE-CTL cell lines with IL-15, IFNb or IL-21. Subsequently, we measured 
dynamic transcriptional responses over multiple timepoints with RNA-seq and profiled genome-wide H3K27ac levels with 
ChIP-seq. 
 

Results  
Analysis of the dynamics of transcriptomic and epigenomic profiles in primary IE-CTLs revealed massive and distinct 
temporal changes in response to the tissue alarmins, while the impact of IL-21 was limited. Only anti-viral pathways were 
induced in response to all the three stimuli, albeit with differences in dynamics and strength. Moreover, IL-15 and IFNb  
promote unique transcriptional changes, with IL-15 inducing genes involved in protein and RNA synthesis pathways and 
IFNb activating cell cycle genes. Changes in gene expression were mostly independent of changes in H3K27ac, suggesting 
that other regulatory mechanisms may contribute to the robust transcriptional response. Interestingly, we found that the 
dynamically differentially expressed genes (DEGs), in particular genes involved in the IFN pathway, were enriched in 
autoimmune disease risk loci. 
 

Conclusion  
Tissue alarmins IL-15 and IFNb evoke a pronounced response in human IE-CTLs, indicating that tissue-derived stress signals 
have the strongest potential to reprogram IE-CTLs, whereas IL-21 may play more a cooperative than direct role in the 
transcriptional response of tissue-resident CTLs. Moreover, the enrichment of DEGs in autoimmune risk loci under 
conditions that emulate the inflammatory environment in patients with autoimmune diseases highlights the importance of 
IE-CTLs and identifies genes that may play a prominent role in disease pathophysiology. 
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ABSTRACT CONTENT 
 
Objectives  
Celiac disease (CeD) is characterized by a variable combination of gluten-related signs and symptoms but the reasons for 
this variability are obscure. In this study, we investigated whether established 39 CeD risk single nucleotide polymorphisms 
(SNPs), individually or combined in a genetic risk score (GRS), contribute to the risk of different celiac phenotypes. 
 

Methods  
In a well-characterized Finnish cohort of 625 non-related CeD patients and 1.817 National population-based controls, we 
tested the association of independent 39 non-HLA CeD risk SNPs, previously genome-wide identified, with CeD phenotypes 
at diagnosis. We built a GRS from 11 associated SNPs in our cohort by summing their risk alleles and, based on their 
distribution in controls, phenotypes were stratified by GRS-tertiles. High (3rd tertile) and medium (2nd tertile) tertiles were 
compared to the reference low tertile (1st tertile) using logistic regression. 
 

Results  
Of the tested 39 SNPs, 11 were associated with CeD risk in our study. Of these, IL12A-rs17810546 and OLIG3-rs2327832 
were both associated with malabsorption and OLIG3-rs2327832 with anemia. In addition, both UBE2E3-rs13010713 and 
IL21-rs13151961 were protective against severe intestine lesion. Moreover, CCR1-rs13098911 was associated with 
increased risk of CeD related symptoms in childhood.TLR8-rs5979785 and SH2B3-rs653178 were uniquely associated with 
early CeD onset and concomitant Type 1 Diabetes, respectively. As regards the GRS, patients in the high and medium 
tertiles had higher risk for severe small bowel mucosal damage [Odds ratios (ORs) 1.71 and 1.72, respectively] and anemia 
(ORs 1.75 and 1.85, respectively). Further, patients in the medium tertile had higher risk for having CeD related symptoms 
during childhood (OR, 1.72). 
 

Conclusion  
Independent CeD susceptibility loci are associated with distinct CeD phenotypes. Moreover, some phenotypes are 
associated with cumulative CeD loci. Thus, our study suggests that both independent and cumulative effects of CeD SNPs 
differentially contribute to celiac phenotypes. 
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ABSTRACT CONTENT 
 
Objectives  
Gluten-specific CD4+ T cells can be detected in blood from coeliac disease (CD) patients with HLA-DQ:gluten tetramers on 
day 6 after gluten challenge and have been characterized by cellular surface markers. However, many functional aspects 
remain to be studied to identify new approaches for diagnosis, therapy monitoring and outcome measures for clinical trials. 
 

Methods  
Treated CD participants (n=23) underwent one single gluten challenge (n=6) or challenge for three days (n=17). Blood 
samples were taken at several time points, stained with HLA-DQ:gluten tetramers and analysed with flow cytometry or 
FACS-sorted and collected for RNA sequencing (n=6). 
 

Results  
All participants increased in gut-homing HLA-DQ:gluten tetramer-positive T effector memory cells (tetramer+β7+ TEM) cell 
numbers after 3-day gluten challenge, plateauing between day 6-8. 1-dose challenge also induced a rise of tetramer+β7+ 
TEM cells.  Large inter-individual differences in cell numbers were observed thereby clouding clear statistical differences at 
group level between pre- and post-challenge samples. The expression of the activation marker CD38 increased promptly 
(p<0.01) even before a rise in tetramer+β7+ TEM cell numbers with no difference in kinetics between the 1-dose and 3-day 
challenge protocols. Tetramer+β7+TEM cells up-regulated transcription of markers of activation (CD28, CD38, CD161, 
CD82), chemokine receptors (CCR9, CXCR3, CXCR6, CCR6), markers of gut homing (CD49, CD103) and IL-21. 
 

Conclusion  
Day 6-8 is an appropriate time window for collection of gluten-specific T cells after 3-day gluten challenge. 1-dose challenge 
increased both tetramer+β7+ TEM cells numbers and CD38 expression indicating that a single gluten challenge might be 
sufficient for diagnostic purposes. Tetramer+β7+ TEM cells display an activated phenotype and transcribe IL-21. 
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ABSTRACT CONTENT 
 
Objectives  
Barley and rye are major components of the western diet and historic feeding studies indicate they cause clinical effects 
similar to wheat in people with celiac disease (CD). The toxicity of these cereals has been attributed to sequence homology 
to immunogenic wheat sequences, but in adults with CD we have shown they stimulate unique T cell populations, 
indicating a critical contribution to gluten immunity independent of wheat. The nature of the clinical and immune response 
to these grains in CD children is sparse. We undertook a barley and rye feeding study to characterize clinical and T-cell 
responses in children with CD. 
 

Methods  
42 children (aged 3-17yrs) with HLA-DQ2.5+ CD consumed a barley or rye meal for 3 days. Gluten-specific T cells isolated 
from blood on day 6 were tested for reactivity against a panel of barley (hordein) and rye (secalin) peptides. T cell clones 
specific to dominant peptides were generated and tested for grain cross-reactivity. T cell receptor sequencing was 
performed on sorted single cells. T cell responses were compared to those of CD adults. 
 

Results  
90% of children experienced adverse symptoms, mostly gastrointestinal, and independently, 61% had detectable gluten-
specific T cell responses targeting peptides identical or homologous to those immunogenic in adults with CD. Deamidation 
was important for peptide reactivity. Homozygosity for HLA-DQ2.5 predicted a stronger T cell response. Clone and T cell 
receptor repertoire studies showed striking similarities in the gluten-specific T cells and their cross-reactivity between CD 
children and adults. 
 

Conclusion  
Barley and rye induce a consistent range of clinical and T cell responses in CD children from young age to adolescence. The 
findings highlight the importance of a series of dominant, mostly deamidated, hordein and secalin peptides pathogenic in 
children with CD, independent of wheat, that closely corresponds to that seen in adults with CD. 
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ABSTRACT CONTENT 
 
Objectives  
Demonstration of villous abnormality is an integral part of diagnosis of celiac disease, however this is invasive. We 
investigated metabolome of intestinal mucosal biopsies, blood and urine using nuclear magnetic resonance spectroscopy 
(NMR) based metabonomics in order to find non-invasive biomarker(s). 
 

Methods  
Intestinal mucosal biopsies, blood plasma and urine were collected from CD patients (n=60). Patients with functional 
dyspepsia were recruited as disease controls (DC; n=30) for the comparison of metabolic profile of intestinal mucosal 
biopsies while healthy controls (HC; n=30) for the comparison of metabolome of blood plasma and urine. Intestinal 
mucosal biopsies following perchloric acid extraction, blood plasma and urine were subjected to proton NMR spectroscopy 
at 700 MHz. Multivariate analysis was carried out to explore the metabolic differences between CD patients and controls. 
Corresponding variable importance in projection (VIP) score plot showing metabolites having VIP score (>1) had a potential 
to discriminate between two groups. 
 

Results  
Orthogonal partial least squares discriminant analysis model showed clear differentiation between CD patients and 
controls using all three biological specimens. VIP score plot identified 8 differential metabolites including proline, arginine, 
glycine, glutamate, fumarate, formate, choline and allantoin in intestinal mucosal biopsies which could distinguish CD from 
controls. Metabolome of blood plasma with 8 metabolites (proline, arginine, alanine, glycine, glucose, acetate, creatine and 
creatinine) and urine with 7 metabolites (proline, allantoin, β-hydroxybutyrate, pyruvate, succinate, tryptophan and 
aminohippurate), respectively with VIP >1 could distinguish CD from controls. 
 

Conclusion  
A panel of metabolic biomarkers in the intestinal biopsies, plasma and urine has a potential to differentiate CD from 
controls and serve as a biomarkers. 
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ABSTRACT CONTENT 
 
Objectives  
Patients with coeliac disease (CD) demonstrate increased levels of intraepithelial lymphocytes (IELs) expressing the γδ T-cell 
receptor (TCR). The role of these γδ IELs in CD pathogenesis remains unclear. While some studies have investigated the γδ 
TCR repertoire in healthy subjects, few have done so in the context of CD. 
 

Methods  
Here we have characterised, by doing single-cell γ and δ TCR sequencing, the intraepithelial γδ TCR repertoire of untreated 
CD patients (n=8; altogether 1821 single cells), gluten-free diet treated CD patients (n=5; altogether 436 single cells) and 
healthy subjects (n=7; altogether 1068 single cells). 
 

Results  
We observed that the γδ TCR repertoire in CD patients is different from that of healthy individuals, with usage of both Vδ1 
and Vδ3 being increased in the patients. Looking at TCR γδ pairing profiles we found alterations in CD compared to the 
healthy state, with similar profiles in untreated and treated CD. Particularly, the Vγ4Vδ1 pairing, which is prevalent among 
gut IELs, was less used in CD patients. Further, we demonstrated that untreated CD patients have a more diverse γδ TCR 
repertoire than healthy individuals with presence of fewer expanded T-cell clones. We also looked at CDR3 sequences that 
were shared among individuals (i.e. public sequences). While we found presence of public CDR3γ sequences, we found no 
such public CDR3δ sequences. Interestingly, while many of the public CDR3γ sequences were found in all three study 
groups, there were a few sequences that were observed only in CD patients. 
 

Conclusion  
These data demonstrate that the intraepithelial γδ TCR repertoire is modified both in the untreated and treated disease 
state of CD. 
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ABSTRACT CONTENT 
 
Objectives  
Among the most disease-specific autoantibodies in humans are those reactive with transglutaminase-2 (TG2) in celiac 
disease. IgA anti-TG2 antibodies are diagnostic for this disorder, and strikingly, the antibodies are only formed when celiac 
patients are consuming cereal gluten proteins, strongly suggesting that gluten-specific T cells are involved in the generation 
of these autoantibodies. We here addressed B-cell tolerance TG2 and provide insights on how anti-TG2 autoantibodies are 
formed. 
 

Methods  
We generated immunoglobulin knock-in (Ig KI) mice that express a celiac patient-derived anti-TG2 B-cell receptor equally 
reactive to human and mouse TG2. We studied B-cell development in the presence and absence of the autoantigen by 
crossing the Ig KI mice to TG2-/- mice. 
 

Results  
Autoreactive B cells in TG2+/+ mice were indistinguishable from their naive counterparts in TG2-/- mice with no signs of 
clonal deletion, receptor editing or B-cell anergy. The autoreactive B cells appeared ignorant to their antigen and they 
produced autoantibodies when T-cell help was provided. 
 

Conclusion  
Our findings support a model of celiac disease where gluten-reactive T cells provide help to autoreactive TG2-specific B 
cells by involvement of hapten-carrier like gluten-TG2 complexes, and they point to a general mechanism of autoimmunity 
with autoantibodies being produced by ignorant B cells on provision of T-cell help. 
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ABSTRACT CONTENT 
 
Objectives  
Non-responsive coeliac disease (NRCD) is defined by persisting symptoms or laboratory abnormalities in patients with 
coeliac disease (CD) despite a gluten-free diet (GFD). Causes of NRCD are heterogeneous, with refractory CD (RCD) being 
associated with poor prognosis. The aims of this study were to identify the aetiologies for persisting symptoms in patients 
with NRCD referred to a national UK centre for CD, and to assess mortality rates in each group. 
 

Methods  
Data on all adult CD patients, including those with persisting symptoms and tertiary referrals, was collected prospectively 
from 1998-2018. Patients were systematically investigated to establish the aetiology of their continued symptoms, 
including referral to a specialist coeliac dietitian to identify any lapses in GFD adherence or gluten cross-contamination. 
 

Results  
2199 patients had confirmed CD (67% female, mean age at diagnosis 42.8 ± 18.5). Of these patients, 292 (13%) had 
persisting symptoms. The leading causes for persisting symptoms in patients without RCD were gluten contamination 
(22%), functional/IBS (20%), pancreatic exocrine insufficiency (7%), reflux dysmotility (5%), and microscopic colitis (5%). 74 
patients had RCD; 56 had RCD I (71% female, mean age at CD diagnosis 41.8 ± 19.0) and 18 had RCD II (33% female, mean 
age at CD diagnosis 55.4 ± 13.3). After a median follow up of 40.5 months (IQR 21.8-73.3), mortality was 7% in the RCD I 
group, compared to 39% in the RCD II group (p=0.019). Higher age at diagnosis of CD is a predictor for having RCD in 
patients with persisting symptoms (p<0.001). 
 

Conclusion  
This is the largest UK study of NRCD and RCD. The contemporary mortality data in RCD II remains poor. Patients with 
suspected RCD should be referred to the National Centre for consideration of novel therapies such as anti-interlukin-15 
therapy or stem cell transplantation. 
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ABSTRACT CONTENT 
 
Objectives  
High-grade enteropathy-associated T lymphoma (EATL) is a rare but most severe complication of celiac disease (CeD), that 
is frequently preceded by low-grade clonal intraepithelial lymphoproliferation, called type II refractory CD (RCDII). Herein, 
the genetic landscape of RCDII and EATL was analyzed in order to identify the genetic driver(s) of lymphocyte 
transformation in CeD. 
 

Methods  
Unbiased analysis using whole-exome sequencing (WES) and comparative genomic hybridization was applied in 10 patients 
to biopsy-derived RCDII cell lines (n=9) or and to RCDII (CD103+sCD3-iCD3+) lymphocytes purified from peripheral blood 
(n=2). Next-generation sequencing with a panel of 100 genes involved in T cell lymphoproliferation and targeted amplicon 
sequencing of selected mutations identified by WES were next applied to biopsies from 50 RCDII, 21 EATL (including 12 
cases paired with autologous RCDII samples), 7 type I RCD (RCDI) and 8 uncomplicated CeD. 
 

Results  
Approximately 80% RCDII and 90% EATL, but neither CeD nor RCDI displayed somatic mutations in the JAK/STAT pathway. 
Confirming and extending our published results in 12 RCDII cases, JAK11093 and STAT3 gain-of-function mutations were 
the most frequent genetic abnormalities in conjunction with loss-of-function mutations in negative regulators of this 
pathway. Moreover, work in progress indicates that additional mutations in pathways controlling cytokine response or 
gene regulation can be found and that mutational fitness underlies disease progression from RCDII to EATL. 
 

Conclusion  
We propose that mutations in the JAK1/STAT3 pathway license the emergence of lymphomas in the cytokine-rich CeD 
intestine and might be targeted for therapeutic purpose or support diagnostics. 
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ABSTRACT CONTENT 
 
Objectives  
An expanding number of monogenic disorders can cause non-celiac autoimmune enteropathy (AIE).  Herein, we have 
screened a cohort of 63 children suffering from non-celiac AIE in order to identify underlying molecular mechanisms, and to 
adapt treatment. 
 

Methods  
Sixty-three children with severe non-celiac AIE  presenting with chronic diarrhea, villous atrophy, with or without 
autoimmune antibodies and or extra-intestinal manifestations were recruited in 45 pediatric centers through an 
international collaborative network [ESPGHAN GENIUS working group]  Methods to molecular diagnosis included functional 
tests followed by  Sanger sequencing, custom-made targeted next-generation sequencing, and in selected cases, whole 
exome sequencing of parents-child trios. Genetic findings were validated clinically and/or functionally. 
 

Results  
Molecular diagnosis was achieved in 36/63 children [57%]. According to defective pathways, patients could be split into 
three categories. The vast majority had mutations impairing regulatory T cells development or function (FOXP3: 20; IL2RA: 
2; MALT1: 2, and 2 siblings with mutation in a novel candidate gene involved in TGFbeta signaling).  A second group had 
mutations enhancing JAK-STAT activation that led to hyper activation of effector T cells (STAT3 gain-of-function: 1; 1 
patient with a mutation in a novel candidate gene regulating STAT3). The third group had mutations affecting both effector 
and regulatory T cell activation (LRBA: 6; CTLA4: 1). One patient had a NEUROG3 mutation responsible for chronic diarrhea 
and early-onset diabetes that was erroneously ascribed to autoimmunity. 
 

Conclusion  
Mendelian inherited mutations in genes controlling T cell regulation or activation are frequent causes of non-celiac AIE in 
children. Early molecular diagnosis is essential to guide therapy and identify targets for possible pharmacological options, 
such as JAK-inhibitors or CTLA4 analogs. 
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ABSTRACT CONTENT 
 
Objectives  
Celiac disease (CD) and eosinophilic esophagitis (EoE) are distinct immunologic disorders of the gut. EoE is a Th2 mediated 
disease, leading to esophageal dysfunction symptoms and esophageal eosinophilia (EE) of ≥ 15 eosinophils per high power 
field, persisting on a proton pump inhibitor (PPI) to exclude other etiologies of EE. CD is a Th1 process affecting the small 
intestine in genetically susceptible individuals due to gluten sensitivity, manifesting in intraepithelial lymphocytosis, crypt 
hyperplasia and villous atrophy. In spite of disparate pathologies, literature has suggested that the two may be related. This 
is a review of the literature on the coprevalence of EoE and CD. 
 

Methods  
Electronic searches of adult and pediatric studies were performed using the keywords EoE and CD were conducted in OVID, 
Scopus and PubMed databases.  Adult and pediatric studies were included. For each study, the reported coprevalance of 
EoE and CD, study size, design, population, EoE definition criteria and where available, response of EoE gluten free diet 
(GFD) were collected. 
 

Results  
The search yielded 25 pertinent references. The study group was derived from a population diagnosed with CD in 8 (36%) 
studies; EoE in 4 (16%); CD or EoE in 6 (24%); 3 (12%) were population studies, and 3 (12%) were case reports or series. All 
required esophageal and duodenal biopsies as inclusion criteria. The co-prevalence of CD and EoE was 0-10.8%. Three 
(12%) studies required a PPI trial for EoE diagnosis. Fourteen studies reported the effect of GFD on inducing remission of 
comorbid EoE and CD. The response was 0-80%, compared to 100% in case reports which reported this measure. 
 

Conclusion  
The posited link of EoE and CD should be approached with skepticism. There is publication bias favoring reporting a positive 
association. There is also detection bias. As triple biopsies are not required for follow up of established CD or EoE, there is a 
heightened suspicion and likelihood of concomitant disease in the studied groups. This effect is amplified in adult 
populations, in whom it is not standard of practice to obtain biopsies from normal appearing mucosa. In fact, population-
based studies report no relation between CD and EoE. Further, few studies require a PPI trial in the diagnosis of EoE. Hence, 
the co-prevalence of CD and EoE may be confounded by gastroesophageal reflux or PPI responsive EoE. There is also 
variable success of GFD in inducing EE remission in comorbid EoE and CD, suggesting that different processes underlie 
these diseases. Therefore, the EoE and CD association may be overestimated. 
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ABSTRACT CONTENT 
 
Objectives  
Celiac disease (CD) is an immune mediated systemic disorder caused by ingestion of gluten resulting in small intestinal 
damage. While serologic testing is recommended, the gold standard of diagnosis continues to be small intestinal biopsy, 
but the interpretation of histology requires the proper context of symptoms, serology and genetics. This study was 
performed to provide awareness of the Marsh classification to community adult gastroenterologists and describe 
requirements for proper diagnosis of CD. 
 

Methods  
A retrospective chart review from 2017 to 2019 of 97 adult patients who were referred to the University of Maryland’s 
Center for Celiac Disease was performed. We reviewed all biopsies with our GI pathologist and compared it to initial biopsy 
reports. 
 

Results  
A total of 6 cases of adult patients diagnosed with CD by their community gastroenterologist (GI) after their endoscopy for 
evaluation of gastrointestinal symptoms. Their histologic findings were consistent with Marsh 1 histology; intraepithelial 
lymphocytosis with preservation of villous architecture. These biopsies were initially read as CD by community pathologists. 
All six patients had histology reviewed by our GI pathologist and findings were all consistent with peptic duodenitis. Four 
patients (67%) presented with negative celiac serologies and two patients were placed on a gluten free diet (GFD) without 
having serologies checked.  One patient was given a diagnosis despite having negative genetic testing. All were placed on a 
GFD with no further work up. None of the patients had a work up for peptic disease or other causes of duodenitis. 
 

Conclusion  
Diagnosis of CD is made by histology, but only in the right context, which includes symptoms, serologies and exclusion of 
other disorders. Patients should have all data obtained prior to making a diagnosis of CD with Marsh 1 histology in adult 
community GI practices. We recommend serologies and genetic testing prior to proceeding with a GFD. 
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ABSTRACT CONTENT 
 
Objectives  
Coeliac disease (CD) is an autoimmune condition which is increasing in prevalence, with around 1% of the population now 
thought to be affected. With this rise in patients affected by CD, it is important that the condition can be diagnosed 
accurately and efficiently. Currently, the condition is diagnosed by examining both serological and histological markers, 
however there is debate as to the accuracy of these tests, particularly for milder manifestations of CD. Therefore, our 
overall aim is to develop novel and more specific diagnostics using a battery of biomarkers of CD. 
 

Methods  
We have previously shown that coeliac diagnostic accuracy can be increased with histological and gene expression data 
from intestinal biopsies [1, 2]. 
 
  
 
1.         Charlesworth Richard, P.G., et al., Celiac disease gene expression data can be used to classify biopsies along the 
Marsh score severity scale. Journal of Gastroenterology and Hepatology, 2018. 0(ja). 
 
2.         Charlesworth, R.P., et al., Can the sensitivity of the histopathological diagnosis of coeliac disease be increased and 
can treatment progression be monitored using mathematical modelling of histological sections?–A pilot study. Advances in 
medical sciences, 2017. 62(1): p. 136-142. 
 

Results  
As current diagnostics rely on subjective examination, we have demonstrated that accurate CD diagnosis can be achieved 
by using discriminant predictive equations derived solely from objective measures. These measures include villus length 
and width, the number of inflammatory cells and the expression of key genes including IFNG, CD19, IL18 and CD203c. 
 

Conclusion  
Current work in our laboratory is aimed at refining these equations to find key predictive algorithms to define CD severity. 
We also hypothesised that circulating peripheral cytokine markers will correlate to coeliac pathology and that this can be 
used as a basis for developing more accurate and less invasive assays. 
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ABSTRACT CONTENT 
 
Objectives  
It is established that in celiac disease and non-celiac gluten sensitivity (NCGS), the level of some inflammatory cytokines are 
increased in compare with healthy subjects, therefore the primary interest in our research was proposing an accurate 
diagnostic tool in patients with CD, NCGS compare with healthy individuals in Iranian population. 
 

Methods  
In January 2016, the serum samples were examined from 171 participants including 110 CD patients, 46 healthy individuals 
and 15 NCGS. The commercial ELISA kits were used for detection of the level of following cytokine’s: IL-1, IL-6, IL-8, IL-15 
and IFN-γ. The receiver operating characteristic (ROC) curve analysis and Youden Index were used for determination of the 
optimal thresholds for high sensitivity and specificity of inflammatory and pro-inflammatory cytokines as the detection tool 
of CD, NCGS and healthy control groups. 
 

Results  
the overall area under the roc curve (AUC) value for all cytokines was 79%. In NCGS group, AUC, values for IL-1, IL-8, and 
IFN-γ obtained 71%, 78% and 70%, respectively. For detection of CD, among all inflammatory cytokines, IL-15 with the cut 
point of 68.79 ng/ml obtained the highest sensitivity (82.7%) and specificity (56.5%). In NCGS group, IL-8 had the highest 
sensitivity (74.5%) and specificity (73.3%) with 29.51 ng/ml as the cutoff point. In control group, none of the AUC values 
were greater than 70%. 
 

Conclusion  
The result showed that IL-8 and IL-15, in their optimal cut off points, are proposed as a potential marker for distinguishing 
CD from NCGS and healthy control. These results recommended that cytokine’s levels evaluation is useful tool for diagnosis 
of CD and NCGS in a clinical practice; however, further research is needed to assess the role of cytokines profile for 
diagnosis of CD and NCGS. 
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ABSTRACT CONTENT 
 
Objectives  
Dermatitis herpetiformis (DH), a cutaneous manifestation of celiac disease, is characterised by gluten-dependent 
autoantibodies targeting transglutaminase (TG) 3 and 2. Plasma cells secreting such antibodies have been identified in the 
small bowel mucosa and in celiac disease, the frequency and gluten-responsiveness of TG2-specific plasma cells have been 
described. The aim of this study was to investigate intestinal TG3- and TG2-specific plasma cells and their dynamics in DH 
patients undergoing a gluten challenge. 
 

Methods  
Small intestinal mucosal biopsies and serum samples were obtained from 19 long-term treated DH patients prospectively 
undergoing a gluten challenge of up to one year. As controls, 18 untreated and 15 treated celiac disease patients as well as 
7 non-celiac subjects with dyspepsia were included. Serum TG3- and TG2-targeting autoantibody levels were measured. 
The percentage of TG3- and TG2-specific plasma cells of all lamina propria plasma cells in biopsy sections was investigated 
by immunofluorescence staining. 
 

Results  
At pre-challenge, TG3- and TG2-specific plasma cells were absent in all but two treated DH patients. After the gluten 
challenge, TG3-specific plasma well were found in 56% and TG2-specific plasma cells in 72% of the DH patients. The 
percentage of both cell types increased statistically significantly from pre- to post-challenge (p<0.01 for both subsets). 
Moreover, the percentage of both cell types correlated with the levels of corresponding serum antibodies after the gluten 
challenge. No intestinal TG3-specific plasma cells were detected in any of the controls while adhering to gluten-containing 
diet. 
 

Conclusion  
We conclude that intestinal TG3-specific plasma cells are specific for DH and that both TG2- and TG3-specific plasma cell 
populations are gluten-responsive in DH. However, a longer gluten exposure might be required for the plasma cells to 
appear in all DH patients. 
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ABSTRACT CONTENT 
 
Objectives  
To explore if high levels of antibodies against tissue transglutaminase (10x over the positive reference limit) can predict 
screening detected celiac disease (CD) in children with Type 1 Diabetes (T1D). 
 

Methods  
We studied 2035 children with T1D, diagnosed from May 2005 to December 2010 from the national prospective Better 
Diabetes Diagnosis study (BDD). All children had been screened for celiac autoimmunity at diagnosis, thereafter yearly, 
using antibodies against tissue-transglutaminase (anti-tTG), and were human leukocyte antigen (HLA)-genotyped. Data on 
repeated celiac serology and confirmed CD were obtained from the children´s journal. A total of 119 individuals with 
positive serology had performed a small intestinal biopsy. The histopathological evaluations were graded according to the 
Marsh-Oberhuber classification. 
 

Results  
Celiac autoimmunity with positive anti-tTG was found in 141 (6.9 %) screened children, and CD was confirmed in 113 (5.6 
%) out of the 119 children who underwent biopsy procedure. The degree of mucosal damage correlated to anti-tTG levels. 
All of the children (n=60) with anti-tTG 10 times over the positive reference limit were found to have a gluten-induced 
enteropathy verified by biopsy. All but one of the children diagnosed with CD had HLA-DQ2 and/or DQ8. The most frequent 
genotype was HLA DQ2/DQ8 (42%). The only child lacking HLA DQ2/DQ8 had Down’s syndrome and a HLA-DQ9 allele. 
 

Conclusion  
Anti-tTG 10x over the positive reference limit indicates a gluten-induced enteropathy in children with T1D screened for CD. 
Therefore biopsies could be omitted in this patient group, implying a possible extension of the 2012 criteria from the 
European Society for Pediatric Gastroenterology, Hepatology and Nutrition (ESPGHAN). 
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ABSTRACT CONTENT 
 
Objectives  
To compare diagnostic performance of 4 commonly used anti-tissue transglutaminase antibody (tTG) assays in Caucasian 
and Indian population. 
 

Methods  
Sera of adult CD patients (150 Indian; 140 Caucasian) were obtained from a tertiary care center in India and the Manitoba 
Celiac Disease Cohort. CD was diagnosed by positive tTG, histology (≥modified Marsh 2) and unequivocal clinical response 
to gluten-free diet. Controls (N=86 at each site) had gastrointestinal symptoms with normal duodenal histology and celiac 
serology. Sensitivity and specificity were calculated using manufacturer cut-offs. If necessary, optimal cut-offs were 
calculated using Youden’s index. Concordance at high titers [≥10-fold upper limit of normal (ULN)] was examined. 
 

Results  
tTG assay sensitivity ranged from 76%-93% in Indian and 76%-98% in Caucasian patients. Specificity ranged from 90%-99% 
in Indian and 95%-100% in Caucasian patients. There was significant intra-assay variation between two ethnic population 
and the assay with the highest sensitivity in the Caucasian patients (98%) had the lowest sensitivity in the Indian patients 
(76%). Sensitivity of tTG assays could be improved without compromising specificity if separate cut-offs were used for 
different ethnic population. Among 169 CD patients with tTG ≥10-fold ULN on at least one assay, 1.2%-4.1% were 
seronegative on other assays. The accuracy to detect titer ≥10-fold ULN in these 169 patients ranged from 60-89% amongst 
the 4 assays. 
 

Conclusion  
The diagnostic performance of tTG assays varies significantly within and between ethnic population. Concordance among 
tTG assays is poor even at high serological titers. Manufacturer provided assay cut-offs might not be optimal for non-
Caucasian population. In patients with high pretest probability of CD, screening with a single tTG assay may be inadequate. 
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ABSTRACT CONTENT 
 
Objectives  
The ESPGHAN 2012 guidelines, enabled for the first time, a non-biopsy approach in the diagnosis of Coeliac disease (CD). 
The aims of this study were to prospectively assess 4 tTg IgA assays of 4 random –access (automated) analyzers and 
examine their accuracy in diagnosing CD without a biopsy. 
 

Methods  
We enrolled 109 consecutive paediatric patients with positive tTG who were referred for intestinal biopsy and 77 paediatric 
patients who were referred for endoscopy for other reasons and served as controls.  All participants had a blood sample 
taken during endoscopy. Samples were tested with 4 tTg IgA assays on automated analyzers and one Elisa kit. All intestinal 
biopsies were evaluated by a local pathologist, a central pathologist and a celiac expert, blinded to each other. CD was 
diagnosed when full agreement was reached. Histological findings were correlated with tTg IgA results. Analytical 
performance of the assays included precision with controls and samples, lot to lot variation, and carryover. 
 

Results  
In our cohort, all tested tTg IgA automated assays showed sensitivities above 98% and specificities above 99%. ROC analysis 
demonstrated AUC (area under the curve) >0.99 for all 4 analyzers. The positive predictive value (PPV) were all >0.98 and 
the negative predictive value (NPV) were >0.97. The Elisa kit had sensitivity of 95%, specificity of 92%, AUC of 0.96, PPV of 
0.98 and NPV of 0.93. Two of the assays performed all precisions with coefficient of variation (cv) lower than 10%. Lot to lot 
variation was similar for the 4 analyzers. No carryover was found with any of the analyzers. 
 

Conclusion  
CD can be accurately diagnosed without biopsy based on tTgIgA levels > 10 times the ULN using the 4 high volume 
(automated) random-access analyzers used in our study. 
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ABSTRACT CONTENT 
 
Objectives  
No studies compared videocapsule enteroscopy (VCE) and small bowel ultrasonography (B-US) findings in celiac disease 
(CD). The aim of this study is to compare the diagnostic yield (DY) of VCE and B-US in CD. 
 

Methods  
We retrospectively evaluated patients undergoing VCE and B-US for the suspicion or in the follow-up of known complicated 
CD.  
 
Complications were suspected in the presence of alarm symptoms, elevation of anti-tTGA despite 12 months of GFD, 
known or suspected refractory CD (RCD). Ultrasound examinations were considered pathological in the presence of dilated 
small bowel loops (> 2.5 cm), increase small bowel wall thickness (> 0.3 cm), lymph nodes enlargement (> 1 cm), 
mesenteric hypertrophy, large amount of free abdominal fluid. 
 
US findings were compared to VCE as reference standard. 
 
We evaluated the diagnostic yields of the two techniques and we searched for the final diagnosis at the end of the 
diagnostic process. 
 

Results  
72 patients underwent the examinations for the suspicion of CD complications while 8 patients had a known complicated 
celiac disease (2 RCD I, 5 RCD II, 1 EATL in remission). Among these patients the DY of the two techniques were 35% for B-
US and 55% for VCE (p <0,05).  
 
At the end of the diagnostic process three patients developed neoplastic complications: in these cases both VCE and B-US 
had detected pathological lesions. 
 
B-US was also able to identify pathological findings in all patients with RCD II. B-US examination was positive for the 
following findings in RCD: small bowel loops dilatation (5), increased bowel parietal thickness (2), lymph nodes enlargement 
(3) and mesenteric hepertrophy (1). 
 

Conclusion  
In case of celiac disease’s complications VCE has a higher ability of detecting pathological lesions. 
 
B-US has a lower DY but could have a role in the exclusion of severe celiac disease’s complications (RCD, EATL, 
adenocarcinoma). 
 



Since B-US is cheap and allows the visualization of small bowel wall and adjacent structures it should be proposed together 
with VCE in these patients. 
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ABSTRACT CONTENT 
 
Objectives  
Due to a broader use of serological screening tests, more coeliac disease (CD) patients with non-classical presentation have 
been diagnosed during the past decades. However, limited awareness of the diversity of clinical presentation of CD among 
health care professionals (HCP) contributes to continued frequently missed diagnoses. We assessed the impact of the 
clinical presentation on diagnostic delays in children with CD in Central European (CE) region. 
 

Methods  
Paediatric gastroenterologists (PaedGI) in five CE countries retrospectively reported data of their CD patients aged <19 
years, diagnosed in 2016. Patients were classified as classical CD (signs and symptoms of malabsorption), non-classical CD 
(any other symptoms) and dermatitis herpetiformis Duhring (DHD). We analysed diagnostic delays in relation to clinical 
presentation at CD diagnosis. 
 

Results  
Data from 393 symptomatic children (65% female, median age 7 years, range 7m-18.5y) from Croatia, Germany, Hungary, 
Italy and Slovenia were analysed. Patients with classical CD had a slightly shorter median diagnostic delay (6m) compared 
to those with non-classical CD (7m) and DHD (8m) (NS). Further analysis showed that the median duration from first 
symptoms to the first visit to the PaedGI was the same (5m) in children with classical CD (n=264) and non-classical CD 
(n=122) whereas it tended to be slightly longer (7m) in children with DHD (n=7) (NS). Median duration from the first visit to 
the PaedGI to the confirmation of CD was found to be significantly longer in non-classical compared to classical 
presentation (p<0.05). 
 

Conclusion  
Clinical presentation at CD diagnosis has some, although relatively small effect on diagnostic delays. Delays were longer in 
patients presenting with non-classical symptoms or DHD compared to malabsorption. Lack of awareness about different 
clinical presentations of CD may contribute to prolonged delays. Further efforts to raise the awareness and knowledge 
among HCPs appear necessary. 
 
*Study was co-financed by Interreg CE programme (CE 111, Focus IN CD) 
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ABSTRACT CONTENT 
 
Objectives  
Undiagnosed and untreated coeliac disease (CD) can seriously affect nutritional status and growth of affected children. The 
aim of our study was to assess the influence of diagnostic delays on growth in newly diagnosed children with CD in the 
Central European (CE) region. 
 

Methods  
Paediatric gastroenterologists in five CE countries retrospectively reported data of their CD patients aged <19 years with CD 
diagnosis confirmed in 2016. Z-scores for weight and height of children with CD at the time of diagnosis were calculated, 
based on the World Health Organization reference, and related to diagnostic delays measured as the time interval from the 
symptom onset to confirmation of the diagnosis. 
 

Results  
Data from 393 symptomatic children (65% female) diagnosed at a median age of 7 years (range 7m-18.5y) from Croatia, 
Germany, Hungary, Italy and Slovenia were included. The median delay from onset of symptoms to confirmation of the 
diagnosis was 6m (range 0m-10y). At the time of CD diagnosis, median z-score for weight was -0.44 (min -4.59; max 3.53) 
and for height -0.07 (min -4.60; max 7.29). No differences were found between girls and boys. Twenty-six of the included 
children (6.6%) had diagnostic delays longer than 3 years. They had lower weight and shorter stature compared to those 
with the delays of less than one year (z-score for weight: -0.93 and -0.39 respectively, p<0.05; z-score for height: -0.50 and -
0.04 respectively; NS). There was a weak negative correlation between diagnostic delays and z-scores for weight (r=-0.105) 
and height (r=-0.115) (both p<0.05). 
 

Conclusion  
Children with CD had slightly lower body mass at the time of diagnosis but similar height compared to healthy children. 
Longer diagnostic delays lead to progressively lower body mass and, to a lesser degree, also to shorter stature. Efforts are 
needed to prevent long diagnostic delays and resulting complications, which may permanently affect child development as 
well as final height and health in adulthood. 
 
*Study was co-financed by Interreg CE programme (CE 111, Focus IN CD) 
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ABSTRACT CONTENT 
 
Objectives  
To evaluate whether celiac disease (CD) diagnosis can  be safely established  without performing a small bowel biopsy (SBB) 
according to the ESPGHAN 2012 criteria also  in asymptomatic patients 
 

Methods  
All SBB performed in our centre (January 2013-December 2017) to pediatric patients with suspected CD without symptoms 
(risk groups: diabetes, other autoimmune disease, CD-relatives, etc) 
 

Results  
42 out of 228 SBB pertained to asymptomatic paediatric patients. 27/42 had TG2 10xULN, positive EMA and HLA DQ2/DQ8. 
 
Looking in detail into these 27 patients, in 22 cases histology was Marsh 2-3, thus confirming CD. In the remaining 5 
children the results were: 
 
- 4 patients had Marsh 0-1; TG2 subepitelial deposits were positive in two, in one it was difficult to interpret and in the last 
one TG2 deposits were not available.  Two children were first-degree relatives, one DMID and the other one was a girl with 
scleroderma. 
 
- In 1 case, although the sample was not correctly oriented to ascertain villous height, no increase in the number of 
intraepithelial lymphocytes (LIE) and also no crypt hyperplasia were observed, so it was probably a Marsh 0 lesion as well. 
In the SBB Giardia lamblia were found.  TG2 subepitelial deposits were positive. She was a first-degree relative daughter of 
a CD confirmed case. 
 
The other 15 out of 42, had all of them TG2 level below 10 times ULN, additionally one case was negative for DQ2/DQ8 and 
another one had an IgA deficiency. In two of these cases (one of them the girl negative for DQ2/DQ8) CD could not be 
confirmed by histology, in the remaining cases CD diagnosis was made. 
 

Conclusion  
In 11,9% of asymptomatic patients, despite having TG2x10 times ULN, positive EMA and HLA DQ2/DQ8, CD diagnosis could 
not be fully established. This is the reason why omitting SBB in these patients is questionable as real benefit of gluten free 
diet in these potential cases remains to be ascertained. 
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ABSTRACT CONTENT 
 
Objectives  
Irritable bowel syndrome (IBS) is recognized according Rome III criteria and up to 40% of IBS patients have diarrhea as the 
predominant symptom (IBS-D) and there is considerable overlap of clinical symptoms with celiac disease (CD). Recently 
published meta-analysis (2017) presented that biopsy proven CD was significantly higher in IBS patients compared with 
healthy controls (OR=4,48). The aim of study was serological screening of gluten associated antibodies in adult IBS-D 
patients compared to the level of intestinal-fatty acid binding protein (I-FABP) – the protein indicating enterocyte damage. 
 

Methods  
Sera of IBS-D patients (n =50) were diluted 1:100 and specific antibodies against tissue transglutaminase 2 (tTG2) and 
deamidated gliadin peptide (DPG)-IgA and -IgG as well as total IgA were done using the Polycheck® Autoimmune Screening 
Assay. I-FABP was measured by ELISA kit (Hycult Biotech). 
 

Results  
Out of 50 IBS-D patients 15 had increased gluten associated antibodies (30%). Three of them (6%) presented specific CD 
antibodies: tTG2-IgA and DPG-IgA/-IgG, and those patients were directed into endoscopy for histopathological 
examination. The I-FABP level of these patients was slightly increased 553±260 pg/mL. In 3 patients (6%) the levels of CD 
specific antibodies (tTG2-IgA and tTG2-IgG in 1 patient with IgA deficit) were in grey zone with increased anti-DGP 
antibodies. The mean level of I-FABP in this group of patients was  372±126 pg/mL and was comparable to the levels found 
in patients with normal total IgA level (n=8) with antibodies in grey zone only in class IgG (388±293 pg/mL) as well as in IBD-
D patients without gluten associated antibodies (307±303 pg/mL). 
 

Conclusion  
The results indicate the efficacy of CD serological screening in IBS-D group, and I-FABP may be an additional marker 
indicating epithelial damage in active CD. 
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ABSTRACT CONTENT 
 
Objectives  
Restrictive diets, such as a gluten-free or restricted in Fermentable, Oligosaccharides, Disaccharides, Monosaccharides, and 
Polyols (FODMAP), are used to improve gastrointestinal (GI) symptoms in individuals with gluten-related disorders. We 
evaluated the diet quality of Celiac Disease (CD) patients participating in a randomized, double-blind intervention-
controlled study assessing the effect of a gluten-free diet (GFD) with a low-FODMAP diet (LFD) on GI symptoms. 
 

Methods  
CD patients (n=58) with persistent GI symptomatology were recruited. They were (mean±SD) 41.1±10.1 years old, mainly 
women (94%), and had a BMI of 21.8±2.9 kg/m2. Patients were allocated to follow a LFD/GFD or a regular-GFD (R-GFD) for 
21 days. Patients received an individualized dietary plan. Diet was assessed through a validated food-frequency 
questionnaire at baseline and by a 7-day weighed food records at the end of the intervention. 
 

Results  
At baseline, mean daily energy intake was 1999.8±501.6 kcal with 15.3±2.7, 41.3±6.0, and 42.3±7.2% of energy coming 
from proteins, fat, and carbohydrates, respectively. Proportion of patients who did not meet recommended dietary intake 
was high: folates and vitamin D (both >96%), iron and calcium (both >78%), and dietary fiber (>53%). After the intervention, 
a decrease in energy intake (p <0.0002) and percentages of fat (32.8±3.5), and an increase in carbohydrates (52.3±4.4)(both 
p<0.0001) was observed; also, an increase in the adequacy of folates (p<0.015) and decrease in calcium (p <0.005) was 
observed. When comparing both treatments, the LFD/GFD group showed higher total cholesterol and sodium intake (both 
p<0.05), and lower consumption of legumes (p<0.03) compared with the R-GFD group. 
 

Conclusion  
An insufficient dietary adequacy of critical nutrients characterized CD patients under GFD. Nutritional quality of a LFD/GFD 
do not show overall differences compared with a R-GFD. Even when the use of both restrictive diets has been shown to 
improve persistent GI symptoms, a careful nutritional surveillance and counseling in these patients is needed. 
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ABSTRACT CONTENT 
 
Objectives  
The classical presentation of celiac disease (CD) in the severe form of celiac crisis, with failure to thrive and a typical 
malabsorption syndrome, is nowadays considered extremely rare.   We here present a series of seven clinical cases with 
unidentified celiac crises admitted in our Department of Pediatrics during the year 2018. 
 

Methods  
Demographic, laboratory and histology data were collected from the clinical charts after signed informed consent. 
 

Results  
The children (5 males and 2 girls, median age 24 months, range 16 -31) were remitted because of ascites and pericardial 
effusion (2 case), severe bleeding disorder (1), severe protein-losing enteropathy (1), arrhythmias due to hypopotassemia 
(1), hepatitis (1) and recurrent acute respiratory infections presented with failure to thrive and severe wasting syndrome 
(1). All but one had been followed up in the primary care without suspicion of celiac disease. The duration of symptoms had 
lasted 3 to 14 months. In the referral center the children were primarily evaluated for kidney disease (1 case), 
hematological disorder (1), cystic fibrosis (2) and liver disease (3). After extensive diagnostic work up, also celiac disease 
was thought of, 6/7 had high antitissue transglutaminase IgA titers over 10 xULN (ELISA quantitative measurement) and 
one presented with a medium titer of 88 U/l. All were positive for EMA up to a serum dilution of 1:4000. Intestinal 
lymphangiectasis was found in one child in addition to celiac disease. Upper gastrointestinal endoscopies were done in five 
of the children showing severe crypt hyperplastic villous atrophy of the duodenal mucosa. All seven children rapidly 
improved on gluten-free diet. 
 

Conclusion  
The severe classical presentation of CD is still present in the general population and it can be overlooked in routine clinical 
both primary and tertiary care. Classical severe childhood celiac disease has not disappeared. 
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ABSTRACT CONTENT 
 
Objectives  
In celiac disease (CeD), dietary gluten induces T cell response, which can be measured from peripheral blood mononuclear 
cells (PBMCs) after 3-day gluten challenge by an ELISpot method. However, no such studies exist in dermatitis 
herpetiformis (DH), a cutaneous manifestation of CeD. We aimed to compare the peripheral T cell response to gluten in DH 
and CeD patients and further, to investigate whether results could predict clinical relapse during continued gluten-
containing diet (GCD) in DH. 
 

Methods  
Treated HLA-DQ2+ DH (n=15, median 22 y on gluten-free diet (GFD)) and CeD (n=18, median 7 y on GFD) patients 
underwent a 3-day wheat challenge. At day 6, PBMCs were collected and T cell responses to whole gliadin and DQ2-glia-
α1a/α2 and DQ2-glia-ω1/ω2 peptides were measured with interferon-γ (IFN-γ) ELISpot. DH patients continued GCD diet for 
12 months or until clinical or serological relapse. 
 

Results  
Altogether 47 % of the DH patients and 83 % of the CeD patients were responders to deamidated gliadin or/and peptides 
(p=0.026). DH patients had a significantly higher response to α-gliadin compared to ω-gliadin (p=0.019) similarly to CeD 
patients (p=0.006). In DH patients, T cell response to both peptides correlated with the level of serum deamidated gliadin 
peptide antibodies at relapse but not with endomysial, transglutaminase (TG) 2 or TG3 autoantibodies. The ELISpot results 
of DH patients’ T cells did not predict clinical relapse on continued GCD. 
 

Conclusion  
Our results show that DH patients’ T cells respond to gliadin in ELISpot similarly to CeD patients, but the response rate was 
lower in DH. This is possibly due to significantly longer duration of GFD in DH patients prior to the 3-day gluten challenge. 
The development of gluten-specific T cell response in long-term treated patients may thus be prolonged and this method as 
such is not optimal to predict clinical relapse in DH patients having adhered to GFD for long time. 
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ABSTRACT CONTENT 
 
Objectives  
We conducted a systematic review and meta-analysis to determine pooled prevalence of celiac disease (CD) in patients 
with cirrhosis (overall) and cryptogenic cirrhosis, hypertransaminasemia (overall), and cryptogenic hypertransaminasemia. 
 

Methods  
PubMed and EMBASE were searched up to October 2018. Case series and case-control studies applying serological tests 
and/or duodenal biopsy for CD on subjects with cirrhosis, cryptogenic cirrhosis, hypertransaminasemia or unexplained 
hypertransaminasemia were included. The pooled estimates of seroprevalence and biopsy-proven prevalence of CD were 
calculated for these four groups. 
 

Results  
Of 6329 articles screened, 23 articles were included in the final analysis. The pooled seroprevalence (95% CI) of CD was 
12.1% (2.3-26.9%) in patients with cirrhosis and 16.3% (4.7-32.6%) in cryptogenic cirrhosis.The pooled prevalence (95%CI) 
of biopsy proven CD was 0.9% (0.2-1.8%) in patients with cirrhosis and 3.7% (1.4-6.8%) in cryptogenic cirrhosis. The pooled 
seroprevalence (95%CI) of CD was 4% (0.5-10.1%) in patients with hypertransaminasemia and 5.9% (3.1-9.3%) in 
cryptogenic hypertransaminasemia. The pooled biopsy proven prevalence (95%CI) of CD was 1% (0.2-2.2%) in patients with 
hypertransaminasemia and 5.9% (3.1-9.3%) in cryptogenic hypertransaminasemia. In 97.7% (87.7-99.9%) of patients with 
cryptogenic hypertransaminasemia, LFTs had normalized within 1 year of starting gluten-free diet (GFD). 
 

Conclusion  
The prevalence of CD in cryptogenic cirrhosis and cryptogenic hypertransaminasemia is significantly higher than that in the 
general population. However, the prevalence of CD in all-cause cirrhosis and hypertransaminasemia is not increased. GFD 
led to normalization of serum transaminases in most cases of hypertransaminasemia found to have CD. Patients with 
cryptogenic liver disease should be screened for CD. 
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ABSTRACT CONTENT 
 
Objectives  
The diagnostics of celiac disease usually begin by measuring transglutaminase 2 antibodies (TG2ab), which might disregard 
seronegative patients. However, the prevalence and diagnostic outcomes of children with seronegative duodenal atrophy 
remain unclear. We investigated these issues in two countries with markedly different health care systems and disease 
profiles. 
 

Methods  
Comprehensive medical data and results of TG2ab and endomysium antibody (EmA) measurements, when available, were 
collected from 1172 Finnish and 264 Romanian children who had undergone diagnostic endoscopy with systematic 
duodenal sampling in 2007-2014, prospectively since 2012. Celiac disease-associated HLA and intestinal IgA deposits were 
utilized for differential diagnostics in prospective series. Furthermore, research database of 509 Finnish children with celiac 
disease was examined for earlier seronegative patients. 
 

Results  
Celiac disease was diagnosed in 307 Finnish and 83 Romanian children in the endoscopy cohorts. No seronegative patients 
were found, although some had only tTGab or EmA positive, and three children had IgA deficiency. Non-celiac duodenal 
atrophy was detected in eight Finnish and 32 Romanian children. The most common diagnoses in them were inflammatory 
bowel disease (n=5, 63%) in Finland and bacterial or parasitic infections (n=16, 50%) in Romania. One Finnish and five 
Romanian children received no diagnosis even in special investigations. None of them became seropositive or developed 
celiac disease during a long-term follow-up of up to 11 years. There were no earlier TG2ab/EmA negative celiac disease 
patients in the Finnish celiac disease database, although again some had only the other antibody test positive. 
 

Conclusion  
Pediatric seronegative celiac disease is rare in the era of modern serological assays. Other reasons for duodenal injury 
should therefore be searched, taking into consideration possible country differences. 
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ABSTRACT CONTENT 
 
Objectives  
For investigations of celiac disease (CeD) severity, video capsule endoscopy (VCE) has potential advantages over duodenal 
biopsy by being minimally invasive and providing a high-resolution magnified examination of mucosa, enabling evaluation 
of enteropathy throughout the small bowel. We have developed a scale for evaluating the degree of enteropathy in CeD 
VCE frames (Celiac Enteropathy - Villous Atrophy Scale [CE-VAST]) and assessed its inter-reader reliability. 
 

Methods  
In a pilot experiment, 4 gastroenterologists with VCE expertise used a visual analog scale to score disease severity in 10 
regions from 10 VCE frames demonstrating a spectrum of disease from healthy plush villi through complete villous atrophy 
obtained from 4 patients with symptomatic CeD. In a confirmatory experiment, 6 gastroenterologists with expertise in VCE 
scored 15 regions for disease severity from VCE recordings of 5 patients with CeD. Inter-scorer correlation coefficients were 
determined. 
 

Results  
When CE-VAST was used to evaluate disease severity from CeD VCE frames, gastroenterologists had high inter-scorer 
agreement. In the pilot experiment, inter-scorer correlation coefficients were 0.81–0.96 and mean inter-scorer correlation 
coefficients of individual scorers were 0.87–0.92. Confirmatory experiment findings supported the pilot study results, with 
inter-scorer correlation coefficients being 0.85–0.98. 
 

Conclusion  
Numerical scoring of disease severity in CeD VCE images showed high inter-scorer agreement, supporting further 
development of this novel, single-domain visual assessment scale for severity of CeD enteropathy. Further studies are 
needed to confirm utility of this scale in CeD assessment for research and clinical practice. 
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ABSTRACT CONTENT 
 
Objectives  
The purpose of this study is to describe the main dermatological manifestations observed during celiac disease (CeD) and to 
determine the role of gluten free diet (GFD) on their evolution. 
 

Methods  
This is a prospective study spread over the year 2018 including 280 patients followed for CeD. The diagnosis of associated 
skin or mucosal manifestation was based on clinical arguments and specific examinations. 
 

Results  
52.5% had at least one associated dermatological manifestation. Nail and hair disorders as weakness or hairloss were found 
in 26.53%. Oral cavity disorders including glossitis and aphthous stomatitis were present in 9.86 % of cases. Pruritus and 
xerosis were found in 3.4%. 2.04% of patients had lichen planus. Dermatitis herpetiformis was found in 1.36%. Alopecia 
areata and rosacea were found in a proportion of 1.7 % for each. Acne, chronic urticaria, eczema, psoriasis, erythema 
nodosum and vitiligo were present in 1.02%. The other associations found were frontal fibrosing alopecia (0.68%), angioma 
(0.68%), atopic dermatitis (0.34%) and Behçet's disease (0.34%). Mucosal, nail and hair disorders (except alopecia areata 
and frontal fibrosing alopecia) were treated by GFD only. An improvement was noted in 97.14% of cases. For all other 
diseases the GFD was associated to specific treatment. 
 

Conclusion  
Several dermatological manifestations could be associated with CeD. Nail and hair disorders are frequent and show a good 
response to GFD. Mucosal manifestations are also common and in the majority of cases GFD is a sufficient treatment. It is 
important to emphasize that sometimes the only manifestation of CeD is dermatological. The early recognition of these 
associated skin diseases may facilitate the diagnosis of CeD. 
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ABSTRACT CONTENT 
 
Objectives  
The aim of our study is to highlight the interest of the gluten-free diet on evolution of these magnifestation. 
 

Methods  
This is a retrospective study of a series of 284 patients with celiac disease who were treated in our departement "Medicine 
C" during a period of 23 years. 
 

Results  
Of the 284 celiac patients 22 patients had a neurological impairment ( 7.74%) .Sixteen  women and six men with a female 
predilection of 2.6 .The average age of our patients was 35.5 years. (16 to 55 years old)The neurological involvement was 
associated with gastrointestinal signs in all patients at the time of diagnosis of celiac disease (95.45%), single patient had an 
isolated neurological involvement and by which  celiac disease was discovered (cerebellar syndrome). The neurological 
manifestations represented by lower limbs  paresthesia ,hypotonia in 11 cases (50%), migraine-like headaches in 4 cases 
(18.18%), gait and balance disorders related to cerebellar syndrome in 2 cases (9.1%), confusion state in one case (4.54%), 
epileptic seizures in 2 cases (9.1%), ischemic stroke (ICVS) in 1 case (4.54 %) and psychological manifestations in the form of 
sleep disorder in 1 case (4.54%). In the long term, the evolution was good with total disappearance of neurological signs 
and normalization of EMG in 14 patients (63.6%). 
 

Conclusion  
Migraine and peripheral neurological manifestations respond to the gluten-free diet. Axial neurological disorders seem to 
have a severe prognosis in our series. 
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ABSTRACT CONTENT 
 
Objectives  
The objective of the study is to specify the frequency and evolutionary profile of celiac disease (CeD) and IBD association 
 

Methods  
This is a retrospective study between 1995 and 2018.The diagnosis of CeD was based on the assay of anti tissue 
transglutaminase, antiendomysium and on the histopathological study showing an IEL> 30% with villous atrophy. That of 
IBD was focused on clinical , endoscopic, radiological, histological arguments 
 

Results  
Eight cases of CeD and IBD were diagnosed in a cohort of 284 MC, 847 Crohn's disease and 500 ulcerative colitis. The 
frequency of the association was 2.55% in the CeD cohort, 0.82% in Crohn's disease, and 0.2% in UC. With female 
predominance (seven women and one man). All patients were on a gluten-free diet (GFD). The evolution was marked by 
the persistence of diarrhea in 3 cases (37.5%), weight loss in 2 cases (25%) and rectorrhagia, in 3 cases (37.5%). We 
eliminated resistance to GSR. Gastrointestinal Fibroscopy and radiological examination showed colonic Crohn's disease in 
four patients (50%), gastrocolic in three patients (37.5%) and UC in one patient (12.5%). GFD was followed by treatment of 
IBD with clinical and endoscopic improvement 
 

Conclusion  
The coexistence CeD and IBD is possible whatever rare. It should be inspected when there is good compliance with the GFD 
but persistence or appearance of other suggestive symptoms 
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ABSTRACT CONTENT 
 
Objectives  
Endoscopy(END) with duodenal (DUO) biopsy (BX) remains the standard for diagnosis of celiac disease (CD) in pediatric 
patients in the United States.  At the time of END patients frequently undergo BX of the esophagus (ESOPH) and stomach 
(STOM) in addition to the DUO.  The aim of our study was to determine whether visual assessment (VA) of the ESOPH 
and/or STOM could predict need for BX of these sites and to determine frequency of interventions made based on these BX 
in patients undergoing BX for elevated tissue transglutaminase IgA (TTG). 
 

Methods  
Pathology (PATH) records were searched for END with indication listed as abnormal, celiac, or TTG.  The medical record was 
used to verify elevated TTG within 1 year prior to BX and no prior diagnosis of CD, eosinophilic esophagitis, or inflammatory 
bowel disease and BX from at least ESOPH or STOM in addition to DUO.  PATH report, END report, and follow-up were 
obtained from the record and slides from the DUO were scored according to Marsh.  END VA and PATH results were 
dichotomized, normal/abnormal, and PATH was used as gold standard for sensitivity (SEN) and specificity (SPEC) 
calculations. 
 

Results  
239 patients were included, mean age 10.5 years. 214 ESOPH BX were performed. ESOPH END VA had SEN of 41% and SPEC 
of 95%. 19 (8%) patients had drug therapy or referral related to results of the ESOPH BX and 9 (5%) of these patients had 
visually normal END.  236 BX were performed of the STOM and VA had SEN of 20% and SPEC of 88%. 19 (8%) patients had 
drug therapy based on findings, and of these, 13 (6%) had visually normal END.  Of the 239 DUO BX, 175 were significant 
for Marsh type 1, 2, or 3 PATH and 176 patients started a strict gluten free diet; 7 patients had DUO PATH not attributed to 
CD. 
 

Conclusion  
Concurrent BX of the ESOPH and STOM at the time of DUO BX for suspected CD yields unsuspected PATH in a number of 
cases leading to medical intervention.  Given low SEN of VA and cost of END, benefits of doing these BX may outweigh cost 
and risk. 
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ABSTRACT CONTENT 
 
Objectives  
Immunoglobulin A based serologic markers are highly sensitive and considered the first line tests for screening and 
diagnosing (CD) in both adults and children. However, current recommendation is to do IgG based test in addition to the 
IgA based test out of concern for the TTG-IgA being less reliable in the younger children. We aimed to assess the sensitivity 
of anti TTG-IgA in children ≤24 months of age. 
 

Methods  
We conducted a multicenter retrospective study of children ≤ 24 months with CD diagnosis, by reviewing the electronic 
records of Mayo Clinic, Nationwide Children’s Hospital and Boston Children’s Hospital (1997-2018). Demographics, notes, 
labs and pathology reports were reviewed for data collection. Small bowel biopsy (SBB) findings were classified according 
to modified Marsh classification into Marsh1 if they had intraepithelial lymphocytes (IEL’s) only, Marsh 3b with partial 
villous atrophy (VA) and 3c with complete VA.  This study was approved by the local institutional IRB’s at all 3 study sites. 
 

Results  
A total of 147 children aged ≤24 months were identified based on clinical presentation and biopsy findings suggestive of 
CD. Mean age of diagnosis was 18 months (SD of 4.4) with male to female ratio of 1:2.3. Serum IgA level was measured in 
126 children, mean 118 (SD 92) and 5 (4%) were IgA deficient. SBB showed Marsh 1 in 8.2%, Marsh 3b in 21.8% and Marsh 
3c in 70% of children. Kruskal-Wallis Test was utilized showed high correlatiotn between anti TTG IgA value and histologic 
findings (p value 0.003). Anti TTG-IgA level was significantly higher in children with Marsh 3c as compared to Marsh 3b (p-
value 0.009) or Marsh 1 (p-value 0.010). All five patients with IgA deficiency were diagnosed based on IgG based serologic 
markers (4 had positive TTG-IgG and 1 had positive DGP-IgG). 
 

Conclusion  
In this cohort positive anti TTG IgA correlated with the presence of villous atrophy and CD diagnosis, suggesting that as long 
as serum IgA level is normal, IgA based TTG test is reliable and should remain the recommended screening test in all 
children including ≤24 months of age. 
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ABSTRACT CONTENT 
 
Objectives  
The aim of our study is to estimate the risk of reproductive disorders in a cohort of 284 patients with the coeliac disease 
and their evolution under Gluten free diet. 
 

Methods  
It’s a retrospective and descriptive study including 284 patients with coeliac disease enrolled within period of 23 years from 
1995 to 2018 in Medicine C Department at Avicenne Hospital Mohamed V University 
 

Results  
About 284 patients suffering from coeliac disease,77 patients presented reproductive disorders, either 27,1% with Odds 
Ratio (OR) was 8,3  (95% confidence interval [CI] 1,78–37,26). The sex ratio was 0,10. The mean age was 31 years ranging 
from 14 to 53 years.The reproductive disorders were never isolated but always associated with digestive or extra digestive 
symptoms at the time of the diagnosis of coeliac disease.These disorders were manifested by : retarding puberty in 10 
cases 12,9%, secondary amenorrhea in 8 cases, Irregular cycle 13 cases, absence of development of secondary sexual 
characters in 8 cases 10,4%, spontaneous abortion in 7 cases, menometrorrhagia in 7 cases, primary sterility in 5 cases, 
precocious menopause in 8 cases, premature labor  in 3 cases, primary amenorrhea in 7 cases, and intra-uterine fœtal 
death in one case. All our patients benefited from a Gluten Free Diet.15 patients were excluded from the study, 3 patients 
died, and 15 patients are still under follow up. Of the 44 patients stayed, the evolution of the reproductive disorders under 
Gluten Free Die was good in 41 cases 93%,with normalization of the cycles in 15 cases,The cycle was returned in 8 cases, 
development of secondary sexual characters in 6 cases,fertility was returned in 4 cases... In our series we found two risk 
factors for the development of these disorders in cases of MC which are: the diagnostic delay OR equal to 4 and a gluten-
free diet not followed OR 12. 
 

Conclusion  
Reproductive disorders related to the coeliac disease were frequent and variable. In our study, these disorders well 
responded to the gluten free diet in 93% of cases, and these disorders were reversible under Gluten free diet. 
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ABSTRACT CONTENT 
 
Objectives  
The main of our study is to determine the prevalence and characteristics of thrombosis during celiac disease and to 
objectify the contribution of gluten-free diet (GFD) combined with anticoagulant treatments in their treatment. 
 

Methods  
It is a retrospective and descriptive study of 12 thrombosis observations among a cohort of 284 patients diagnosed with 
celiac disease between 1995 and December 2018. Thrombosis characteristics and associated risk factors were studied. 
 

Results  
The prevalence of thrombosis in our series is 4.28% which were venous thrombosis in all cases. All our patients were 
female, with a mean age of 42,5 years with extremes [21-64 years]. 
 
Thrombotic events preceded the diagnosis of celiac disease in 36.3% of cases, or were concomitant to diagnosis in 45.4% of 
cases. 
 
The thrombosis site was dominated by the portal trunk (n = 5), the spleno-mesareic trunk (n = 2), more severe localizations 
in 3 cases (one case of cerebral thrombophlebitis, one case of massive pulmonary embolism complicating thrombosis of the 
common femoral vein and one case of multifocal thrombosis), Budd-Chiari syndrome (n = 1) and thrombosis of the 
popliteal vein (n = 1). 
 
Risk factors for thrombosis were identified, it was hyper-homocysteinemia in 41.6% (n = 5), a deficit of protein C and S in 
27.2% (n = 3), Anti-phospholipid antibodies were positive in 27.2% (n = 3) and severe hypoalbuminemia (<10g / l) in 1 
patient. Note that one of our patients was on oral contraception. 
 
Our patients were put on anticoagulant treatment associated with GFD. The evolution was marked by the death of 2 
patients (the patient who had cerebral thrombophlebitis and the one who had a massive pulmonary embolism). 
 

Conclusion  
Our study confirms the association of venous thrombosis with celiac disease. The well-followed gluten-free diet associated 
with anticoagulant treatment had allowed venous repermeabilisation in our celiac patients in 83.3% of cases. 
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ABSTRACT CONTENT 
 
Objectives  
Current guidelines allow non-invasive diagnosis of celiac disease in selected children. We investigated whether the severity 
of histopathology at diagnosis is associated with other diagnostic features or long-term health outcomes thus having also a 
prognostic significance. 
 

Methods  
Comprehensive medical data of 906 children diagnosed with celiac disease by duodenal biopsy were collected. 
Furthermore, a specific study questionnaire evaluating long-term health outcomes, PGWB questionnaire for health-related 
quality of life and GSRS for gastrointestinal symptoms were sent to 503 currently adult patients. 
 

Results  
Altogether, 34% of patients had partial, 40% subtotal and 26% total villous atrophy at diagnosis. Children with a more 
advanced lesion were diagnosed during earlier years (median 2007 vs 2006 vs 2001, p<0.001), less often by screening (30% 
vs 25% vs 17%, p<0.001) and had more anemia (16% vs 21% vs 32%, p<0.001) and growth disturbances (22% vs 36% vs 
54%, p<0.001). They also had lower hemoglobin (median 126 g/l vs 124 g/l vs 121 g/l, p=0.002) and higher TG2ab (median 
64 U/l vs. 120 U/l vs. 120 U/l, p<0.001) values. There was no difference between the histopathology groups in gender (girls 
63%), age (median 7.7 [IQR 4.4, 11.9]) or other diagnostic features. Altogether 212 adults answered the questionnaires 
median of 18 years after the diagnosis. Severity of diagnostic histopathology in the responders was comparable to the 
whole cohort and it was not associated with the presence of celiac disease-associated complications or comorbidities, 
persistent symptoms, adult height, self-perceived health or quality of life. 
 

Conclusion  
Presence of advanced histological damage is associated with more severe clinical features at childhood diagnosis but not 
with poorer long-term health outcomes in celiac disease. The results indicate that duodenal biopsy is not needed for 
prognostic purposes in children. 
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ABSTRACT CONTENT 
 
Objectives  
Dermatitis herpetiformis (DH) is a rare, gluten-sensitive dermopathy that remains poorly characterized in children. Our aim 
is to measure the incidence of pediatric DH and improve understanding of the clinical presentation along with its natural 
history to celiac disease (CD). 
 

Methods  
This retrospective cohort study included patients from 2007-2019 at the Children’s Hospital of Philadelphia. Patients were 
identified using ICD-9 codes for DH and included in analysis if there was histologic confirmation of DH by skin biopsy. Data 
gathered included demographics, pathology reports, celiac serologies, symptoms, diet and medications. Descriptive 
statistics and paired t-test using Microsoft Excel was used for analysis. 
 

Results  
Twenty patients were identified with DH through the query of which 11 met inclusion criteria. Majority identified as non-
Hispanic white (82%), female (73%) with ages 5-19 years at diagnosis. The primary gastrointestinal symptom reported is 
abdominal pain, and extraintestinal, joint pains. In DH cases with celiac serologies performed (n=10), five had a positive 
screen. In those positive, four had severe intestinal damage (Marsh 3a or greater) on endoscopy and one had normal 
pathology. All serology negative cases with endoscopy (n=3) had unremarkable duodenal histology. Limitations include 
starting a gluten-free diet or pharmacotherapy (steroids/dapsone) prior to celiac testing. Mean time between diagnosis of 
DH and endoscopy was 168 days. 
 

Conclusion  
DH can present in children of all ages, although the low incidence and diagnostic challenges impede our clinical 
understanding. There may be a stronger correlation between symptoms of CD in this DH cohort than previously reported. 
Specificity of celiac serology may also differ in DH patients, although there remains a strong association with CD that needs 
to be studied further to enhance diagnostics and prospective drug trials. 
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ABSTRACT CONTENT 
 
Objectives  
<br /> 
Celiac disease is an autoimmune enteropathy linked to gluten intolerance, a disease with a genetic predisposition. Hepatic 
injury is one of the most common extraintestinal manifestations. We report our experience on cases of severe 
cryptogenetic liver disease and celiac disease.<br /> 
 <br /> 
 

Methods  
<br /> 
This is a descriptive retrospective study in the department of diseases of the digestive system Medicine C, including all 
cases of chronic liver disease associated with celiac disease. We excluded from this study the other causes of chronic liver 
disease. 
 
. 
 

Results  
<br /> 
Of a total of 248 cases of celiac disease observed in our department, 78 cases (31.5%) had chronic associated liver disease, 
including 05 cases of severe liver disease. There are 3 women and 2 men with a sex ratio F / H of 1.5, the average age was 
35 years [25-57]. The diagnosis of celiac disease was made before the appearance of chronic liver disease in 04 patients 
with an average delay of 9.5 years, whereas only one patient had a chronic liver disease diagnosed 05 years before the 
discovery of celiac disease. The reason for consultation was mainly malabsorption diarrhea (5 cases). The physical 
examination found a syndrome of portal hypertension in 3 cases and is normal in 2 cases. In the biology, there was anemia 
in 4 cases including one case of pan cytopenia, one hepatic cytolysis in 4 cases. . The abdominal ultrasound showed a 
chronic hepatic appearance  in 4 cases and normal in one case. The etiological balance of cytolysis was negative (B, C, 
autoimm, overload). Upper digestive endoscopy showed a rarefaction of duodenal folds in 3 cases, with signs of HTP in all 
patients. The histopathological study of the biopsies showed IEL> 30% with villous atrophy in all patients. The liver biopsy 
puncture, showed severe fibrosis (F3) in 03 cases and cirrhosis  in 2 cases. All our patients are on gluten-free diet, . The 
evolution was marked by a stabilization of chronic liver disease and its complications. <br /> 
 

Conclusion  
<br /> 
Celiac disease can lead to severe chronic liver disease. 7.6% in our series. Gluten-free diet had a big impact on the stability 
of the disease (80%).<br /> 
 <br /> 
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ABSTRACT CONTENT 
 
Objectives  
Celiac disease (CD) is an autoimmune inflammatory enteropathy that corresponds to an inappropriate mucosal immune 
response to gluten proteins. His diagnosis is mainly based on histological lesions at the 2nd and 3rd duodenum. The aim of 
this work is to check if bulbar biopsies can improve the diagnosis of this disease 
 

Methods  
<br /> 
This is a descriptive and analytical retrospective study that includes patients with certain celiac disease and in whom both 
bulbar biopsies and duodenal biopsies were performed.<br /> 
 <br /> 
 

Results  
For a total of 284 patients followed for celiac disease, 44 patients meet the inclusion criteria. The average age of patients 
was 37.9 years [14-70]. There were 46 women and 15 men with a sex ratio F / H 3.6. Clinically, 68.18% had chronic diarrhea 
and abdominal pain, 23% had isolated abdominal pain and 14% had an isolated anemic syndrome. Upper gastrointestinal 
fibroscopy regained an appearance suggestive of celiac disease in 75%. The histological study showed an isolated bulbar 
wait with intraepithelial lymphocytosis (IEL)> 30% and villous atrophy in 5 cases (8.1%). The duodenum involvement 
associated with bulbar involvement was found in the rest of the patients, 56 cases (91%). It should be noted that in 09 
cases (14%) the IEL was more marked at the bulbar than at the duodenal level 
 

Conclusion  
<br /> 
Bulbar biopsies made it possible to establish the diagnosis of celiac disease in 8.1% of cases, which justifies their 
achievement in this disease.<br /> 
 <br /> 
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ABSTRACT CONTENT 
 
Objectives  
The celiac disease is an autoimmune enteropathy affecting the small intestine in genetically predisposed individuals 
induced by gluten ingestion. The diagnosis is evoked by clinical, biological, serological arguments but confirmed 
histologicaly (intraépithélial lymphocytes increase +/- villous atrophy). The aim of our work is to study the relationship 
between serological Antibody (Ab) rates in patients with celiac disease and the histological outcome of duodenal biopsy. 
 

Methods  
A retrospective study collecting over a period of 11 years patients followed for celiac disease, undergone an upper 
gastrointestinal endoscopy with duodenal biopsy and serological dosage of celiac disease Antibodies. We devided the 
patients into 3 categories : category I (type 0, 1 and 2 of Marsh), category II (type 3a), category III (type 3b and 3c). The 
Kruskal-Wallis test for nonparametric variables was used to study the relationship between the targeted parameters. 
Patients with seronegative celiac disease were excluded. 
 

Results  
112 patients were included, they were 34.52 years of mean age, with a female predominance (sex-ratio = 3.84), a family 
history of celiac disease was found in 11.9% of patients. All subjects were symptomatic with presence of celiac disease Ab. 
The endoscopic appearance was suggestive of celiac disease in 56.64% of cases. Histology concluded to Marsh type 0 in 
7.14% of cases, type 1 in 7.14%, type 2 in 3.57%, type 3a in 8.92%, type 3b in 23.21%, type 3c in 50%. The statistical study 
showed that there is a significant relationship (P <0.001) between the antibody level and the histological severity. 
 

Conclusion  
According to our study, the higher the level of the antibody, the more severe the histological involvement, vice versa. 
Hence, the interest of dosing of Ab after 6 months of starting gluten-free diet and repeat duodenal biopsy after 18 to 24 
months of diet for celiac disease monitoring. 
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ABSTRACT CONTENT 
 
Objectives  
Small bowel capsule endoscopy (CE) is recommended in the management of complicated celiac disease (CD) to detect 
malignancies or to evaluate alterations of small bowel mucosa. However, published data derive from axial view capsule 
systems. No data are available about the use of the lateral/panoramic view capsules. The aim of this study was to evaluate 
diagnostic yield (DY) and efficacy of the lateral/panoramic vs axial view capsule system in CD patients. 
 

Methods  
Consecutive CD patients were enrolled in a prospective, randomized monocentric study. Each patient ingested an axial 
(PillCam SB3) and a lateral/panoramic (CapsoCam Plus) view capsule with an interval of 3h in a randomized order. Two 
physicians, expert in capsule endoscopy, evaluated the investigations blindly. In case of discordance a third expert reviewed 
the videos. 
 

Results  
25 CD patients were enrolled in the study (4 males, age at CE 51±16, age at CD diagnosis 42±20, years on a gluten free diet 
(GFD) 10±9). Indications at CE were: refractory CD in 9 cases, unresponsiveness to GFD in 11 and GFD uncompliance in 5. In 
2(8%) cases CapsoCam was not retrieved by the patient. No interference between the two capsules was noted. In 20 cases 
the enteroscopy was complete in both Pillcam and CapsoCam. In the 23 analyzed cases, CapsoCam evidenced a positive 
finding in 15(65%) compared to the 13(56%) cases evidenced by Pillcam (not significant). Atrophy was detected by both the 
capsules. Considering the percentage small bowel mucosa presenting signs of atrophy, the mean values were 22%±35 and 
20%±29 for lateral/panoramic and axial systems, respectively (not significant). Compared to duodenal histology, PillCam 
correctly identified the 85% of patients with SB atrophy, CapsoCam identified 78% of cases. 
 

Conclusion  
Lateral/panoramic view capsule endoscopy is effective in the detection of small bowel atrophy and presents a good 
sensitivity and specificity when compared to histology in CD patients. 
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ABSTRACT CONTENT 
 
Objectives  
Several studies indicate that inadequate sampling occurs in the majority of cases performed evaluating for Celiac Disease 
(CeD) (Rostami 2011, Shaman 2017). We assessed the adherence to guideline-driven biopsy protocols for incident cases of 
CeD and characterized management patterns in a tertiary care institution without a dedicated CeD program. 
 

Methods  
We retrospectively evaluated 31 consecutive, incident cases from 2010 to 2019 of CeD at Indiana University Medical Center 
having undergone endoscopic biopsy for indications suggestive of CeD with Marsh-Oberhuber Type 3 pathology in the 
absence of other diagnoses. Age, gender, indication and description of duodenal mucosa, and biopsy data were recorded. 
Results were compared to two guideline recommendations. Baseline and follow up serologies, dietitian consultation, bone 
density testing, testing for abnormalities of malabsorption, and office follow up were measured. 
 

Results  
74.2% were female with a mean age of 44.7 (s.d. 16.3) years (range 19-87). The most common indications were iron 
deficiency anemia (38.7%) and chronic diarrhea (19.4%). Biopsies from 83.9% of cases were submitted in a single container; 
the number of biopsies ranged from 1 to 11 (mean of 5.6, (s.d. 2.66), median 5, [IQR= 5-7]). 96.7% of procedures included ≥ 
4 biopsies and 50% of procedures included ≥ 6 biopsies.  Abnormalities suggestive of CeD were described in 61.3% of cases. 
Office follow up and dietitian consultation occurred in 87.1% and 55% of cases, respectively. Bone density testing was 
ordered in 38.7% and was abnormal in 90% of studies. 
 

Conclusion  
Among consecutive incident patients with CeD, nearly all had at least 4 and half had at least 6 biopsies. Adherence is 
comparable to studies for taking ≥ 6 biopsies but substantially higher for ≥4 biopsies. The majority followed up with a 
gastroenterologist and were referred to a dietitian and, when obtained, had abnormal bone density. Bone density testing in 
CeD warrants greater attention. 
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ABSTRACT CONTENT 
 
Objectives  
Differential diagnosis of celiac disease (CD) in adult population is very broad. Clinical symptoms of irritable bowel syndrome 
(IBS) very often overlap with CD especially in the field of altered gut motility. Sometimes symptoms are so similar that 
cause a confusion in the diagnostic approach. However, there are some other rare diseases they can mimic celiac disease 
picture. Differential diagnosis of duodenal mucosal atrophy also coud be a cause of doubt and wrong working diagnosis. 
 

Methods  
We analyzed  retrospectivelly medical records  of 301 patients (pts) referred by family doctors or local gastroenterologists 
(GIs) to Adult Celiac Disease Clinic at University Hospital Center Zagreb with suspicion on celiac disease. All pts were 
reviewed by gastroenterologist dedicated to diagnostics and treatment of adult celiacs. 
 

Results  
The final diagnosis of celiac disease was confirmed in  135 pts. The rest of the patients, 166/301, had non-celiac 
enteropathy: 108 pts had IBS, 36 had non-celiac gluten sensitivity, 7 pts had lactose intolerance, 5 pts had microscopic 
colitis, 4 of them had wheat allergy, 4 pts had diverticulosis, 1 had Whipple disease, and 1 had chronic intestinal 
pseudoobstruction. The most common differential diagnosis in pts referred to Adult Celiac Disease Clinic  was IBS 
diagnosed in 65.06% (108/166) non-celiac patients with symptoms suggestive of CD. 
 

Conclusion  
Differential diagnosis of celiac disease in adults is very heterogenous and it's obvious that is very important to stress the 
greater need for implementation of guidelines in clinical practice, especially national celiac disease guidelines and Rome IV 
Criteria for diagnosing accurately CD and IBS in family practice and local GI Clinics. 
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ABSTRACT CONTENT 
 
Objectives  
<br /> 
Most celiac disease (CD) antibody assays have high sensitivity and specificity, however discrepancies between serology and 
histology of duodenal biopsies occur. Previous work suggested that the QUANTA Flash chemiluminescent immunoassay 
(CIA) tissue transglutaminase antibody IgA(tTGA) assay may be more sensitive compared to the Thermo Fisher Phadia 
fluoroenzyme immunoassay (FEIA) tTGA assay. Our aim was to compare the performance of both assays in adult patients 
with undetectable to intermediate positive anti-tTGA titers. 
 

Methods  
<br /> 
Sera from adult patients selected based on tTGA titers below 100 AU/ml (Phadia FEIA)and histology, diet, and diagnosis 
were included in this retrospective study. Two groups were defined: CD patients with a Marsh score ≥3 (n=37, CD≥M3) and 
patients suspected of CD (based on serology and initial complaints), but determined not to have CD (n=9, Disease Controls, 
DC). CD diagnosis was based on clinical and laboratory parameters and responsiveness to gluten-free diet. Tissue 
transglutaminase IgA  and deamidated gliadin peptide antibody (DGP) IgA and IgG levels measured by QUANTA Flash CIA 
(Inova Diagnostics) and EliA FEIA (Thermo Fisher) assays. 
 

Results  
<br /> 
Within the CD≥M3 group, 78.% were positive for tTGA by FEIA and 94.6%  positive by CIA, while in the DC group 
respectively 55.6% and 77.8% of the sera were positive. For DGPA-A 33.3% (FEIA) and 75.8 % (CIA) of the CD≥M3 group was 
positive versus 11.1% and 33.3% respectively in the DC group. For DGPA-G, 72.7% (FEIA) and 75.8% (CIA) of the CD≥M3 
patients were positive versus 66.7% and 55.6% in DC. 
 

Conclusion  
<br /> 
In this highly selected cohort, both tTGA and DGPA-A CIA assays demonstrated higher sensitivity compared to FEIA assays, 
however there was an increase in apparent false positives by CIA in a small group of patients initially suspected of CD who 
were eventually determined not to have CD. The performance of DGPA-G assays was similar on both platforms in this 
patient group. 
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ABSTRACT CONTENT 
 
Objectives  
The major dilemma in medical practice is the gluten tolerance assess in IBS patients and evaluation of symptoms in the 
different dosage of gluten challenge. For this purpose, we evaluated the effect of controlled gluten challenge on the 
symptoms of IBS patients. 
 

Methods  
In this trial, 20 participants were asked to follow low FODMAP+ strict gluten-free diet for 6 weeks. Then all patients 
received special bread containing 8 g/ gluten for 2 weeks. Those who had tolerance to the prescribed dose received 16 g/d 
for more 2 weeks. Then tolerated patients took 32 g/d for a further 2 weeks. All patient were asked to complete a 
symptoms questionnaire with an array of 10-cm visual analog scales (VASs) concerning the level of health condition 
satisfaction and severity of specific symptoms. Patients’ symptom scores in the phase-0 (at the beginning of the study) and 
pre-grouping phase (after 6 weeks receiving FODMAP regimen and gluten-free diet) were compared between three groups. 
 

Results  
5 of 20 (25%) tolerated up to 8 g and rolled out, then 3 of 15 patients (20%) tolerated up to 16 g, and 7 of 12 patients (55%) 
32 g gluten. There was no significant difference for symptoms’ score in phase 0 between 3 groups. After 6 weeks of 
following gluten-free and low FODMAP diet, symptoms scores including pain severity (p=0.430), pain frequency (p=0.162), 
bloating (p=0.671), satiety (p=0.675), impact on community function (p=0.496), defecation time per day (p=0.495), 
defecation type (p=0.940), and total score (p=0.740) didn’t have significant differences between three subgroups. 
 

Conclusion  
It seems that IBS patients are tolerance to high dosage of gluten and in addition to low FODMAP+ strict gluten-free diet 
other cause of symptoms should be considered. 
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ABSTRACT CONTENT 
 
Objectives  
Anxiety is a prevalent psychological manifestation in IBS patients which can exacerbate patients’ symptoms. We designed a 
trial to evaluate the efficacy of FODMAP plus gluten-free diet on the anxiety level among IBS patients. 
 

Methods  
In this randomized controlled trial, participants were asked to follow a low FODMAP+ strict gluten-free diet for 6 weeks 
according to the Salerno expert criteria. Celiac disease and wheat allergy excluded if serology and histological evaluations 
and wheat-specific IgE levels were negative, respectively. Then all patients were randomly allocated to one of the following 
groups: Group A (n=15): continued low FODMAP and gluten free diet for more 6 weeks; Group B (n=10): received regular 
gluten containing diet for 6 weeks. Participants were asked to fill the Zung anxiety questionnaire, at the beginning and 
completion of the study. A symptoms questionnaire with an array of 10-cm visual analog scales (VASs) concerning the level 
of health condition satisfaction and severity of specific symptoms were completed weekly. 
 

Results  
Anxiety symptoms were reported in 47% of patients. Female patients had a higher anxiety index than male patients. Using 
ANCOVA test revealed that there was a significant reduction in getting upset and feeling panicky (p=0.04) for group B 
compared another group. 
 

Conclusion  
The result of this study showed that anxiety is prevalent in IBS patients, the woman is more affected than man and low 
FODMAP plus gluten-free diet has no significant effect on anxiety scores. 
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ABSTRACT CONTENT 
 
Objectives  
The goal of this pilot study is to determine if dietary elimination of gluten in children with Celiac Disease leads to 
improvement in neurocognitive and behavioral functioning. 
 

Methods  
This is a prospective study that assesses children in behavior and neurocognition both before the initiation of a gluten free 
diet (GFD) and six months later. Patients between 6-18 years of age who had both abnormal celiac serology and biopsy 
proven Celiac Disease were invited to enroll in the study. Three neuropsychological and behavioral assessments were used 
before and after a GFD: 
 
1) The Kaufman Brief Intelligence Test, Second Edition (KBIT2) 
 
2) The Conners Continuous Performance Test 3rd Edition (CPT3) 
 
3) The Achenbach Child Behavior Checklist for Ages 6-18 (CBCL) 
 
At six month point their serology was reassessed to follow compliance to the GFD and response to therapy. 
 

Results  
Fifteen patients completed pre and post testing. Using dependent T-tests for analysis, there was neither significant 
improvement nor worsening of intellectual assessment on the KBIT2 when comparing scores at diagnosis to scores 6 
months after initiation of a GFD. Neither were there significant changes in attentional symptomatology (inattentiveness, 
impulsivity, sustained attention and vigilance) in the same time frame on the four measures of the CPT3. On the CBCL, 
parent ratings provided no significant increase or decrease in T-scores reflective of attentional characteristics consistent 
with DSM diagnosable ADHD. However, there was improvement in somatic symptoms reported by parents on the CBCL 
when comparing symptoms at diagnosis to 6 months after starting the GFD (p=0.051). 
 

Conclusion  
This study is consistent with other studies showing that patients with Celiac Disease improve clinically on a GFD. However, 
in our study we have found there is no effect of a GFD on neurocognitive and behavioral functioning. Our pilot project is 
the first to evaluate change in neurocognitive and behavioral characteristics prospectively and with several well-established 
measures both parent reported and in direct child assessment. 
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ABSTRACT CONTENT 
 
Objectives  
Plummer-Vinson syndrome (VPS), also known as sideropenic dysphagia. His association with celiac disease has been rarely 
reported. The aim of this work is to determine the clinical characteristics of patients with SPV on celiac disease and the 
evolutionary profile 
 

Methods  
This is a descriptive retrospective study spanning a period of 26 years, from January 1993 to January 2019 covering all the 
patients followed; in the service of Medicine C at Ibn Sina Hospital Rabat-Morocco; for SPV who have systematically 
benefited from jejunal biopsies in search of celiac disease 
 

Results  
From a total of 149 patients followed up for SPV, the prevalence of celiac disease was 6.1% (10 cases) had associated celiac 
disease. 8 cases diagnosed as part of etiological assessment of SPV. From 284 cases of celiac disease followed 10 patients 
had a SPV (3.5%) diagnosis of celiac disease was concomitant with SPV in 2 cases. There were 8 women and 2 men with a 
sex ratio M / F of 0.25. The average age was 28 years (19- 56 years). All patients had organic dysphagia, five cases (62.5%) 
had a clinical anemic syndrome associated with malabsorption diarrhea. 
 
gastrointestinal fibroscopy showed a ring at the level of the kilian mouth in all cases. After esophageal dilatation by candles 
with different diameters fibroscopy showed a rarefaction of duodenal folds in 9 cases (90%) and a duodenum of normal 
appearance in one case (10%). The anatomopathological study of duodenal biopsies showed intraepithelial lymphocytosis 
(IPL)> 30% in all cases, moderate villous atrophy in 6 cases and severe in 4 patients. All our patients benefited from a 
martial treatment in combination with a gluten-free diet (GSR). The evolution was favorable in 8 patients after a single 
dilation session and a well followed RSG; 2 patients with poor GSR compliance also had recurrence of dysphagia. 
 

Conclusion  
The SPV on celiac disease remains rare,  found only in 3.5% in our series; the good observance of the RSG allowed to 
improve the signs of malabsorption as well as the disappearance of the dysphagia in 80%. 
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ABSTRACT CONTENT 
 
Objectives  
Background and Objectives 
 
Neurocognitive effects after gluten exposure (e.g. “celiac/brain fog”) are commonly described by patients with celiac 
disease (CD) and non-celiac gluten sensitivity (NCGS) though little data exists. In a 2013 national survey conducted by these 
authors, 89% of CD and 95% of NCGS respondents reported neurocognitive effects after gluten exposure. Symptoms 
included difficulty concentrating (72.4% of CD, 75.5% of NCGS); forgetfulness (60.3% of CD, 64.9% of NCGS); and grogginess 
(58.2% of CD, 69.2% of NCGS). The survey included an open-ended response question resulting in rich qualitative data.  This 
study sought to analyze the responses and identify common themes. 
 

Methods  
Methods 
 
Codes/themes were developed to categorize the neurocognitive symptoms reported by participant’s open-ended 
responses.  The Health-Related Quality of Life Instrument (HRQOL) and results from Leffler et al. 2017 were used as the 
foundation for the codes/themes.  Qualitative analysis software NVivo 11 was used for analyses. Two coders reviewed all 
open-ended responses and independently assigned codes to specific text references in the data. A preliminary coding 
query/inter-rater reliability analysis was completed, followed by an evaluation and reconciliation of coding disagreements 
between coders. 
 

Results  
Results 
 
1,396 individuals with CD and NCGS completed the survey (82% CD, 18% NCGS). 90.14% of the sample experienced brain 
fog after gluten exposure. Respondents were asked to define their brain fog symptoms, and 32% did so. Final qualitative 
analyses are currently being completed, including inter-rater reliability statistics, and will be ready at time of meeting. 
 

Conclusion  
Conclusions 
 
Describing the neurocognitive symptoms of gluten exposure in CD and NCGS patients is important for understanding the 
complex experience of neurocognitive fog. This examination of symptoms may help to develop evidence-based 
interventions for treatment. 
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ABSTRACT CONTENT 
 
Objectives  
Celiac disease is a chronic, immune-mediated disease. Clinical manifestations, in adult population, may be typical, but 
various extra-intestinal manifestation, including unexplained liver enzyme elevation are recognized. 
 

Methods  
In order to determine prevalence of patients with celiac hepatitis we have done retrospective analysis of records for the 
patients examined in Hepatology Outpatient Clinic in Tertiary Centre, in period of 18 months. Data regarding referral and 
final diagnosis as well as liver injury profile and the extent of workup done before referring to the tertiary centre, were 
analysed. 
 

Results  
446 patients (pts) were referred to us with initial diagnosis suggesting liver disease. Altered hepatogram had 299/446 pts 
(67%), and only in 30% of them (89/299 pts) correct screening for metabolic, viral, and autoimmune diseases was done. 
None of referred (0%) pts was screened for celiac disease. Finally, 53/299 pts were diagnosed with viral hepatitis, 109 
NAFLD/NASH, 30 ALD, 16 haemochromatosis, 21 autoimmune liver disease, 6 Gilbert syndrome, 7 toxic liver injury. In 5 pts 
celiac disease was already established, but additional liver disease was diagnosed, in 2/5 NASH, 1/5 AIH, 2/5 PBC. There 
were still 52 pts with no diagnosis. In 9/52 pts (17%), celiac disease was diagnosed with anti tTg and biopsy of duodenal 
mucosa. 
 

Conclusion  
There is a rather high prevalence of celiac related liver injury in adult population. In our cohort of patients, it was 17%. The 
awareness of the problem is low. According to our data, celiac disease is not recognized as a possible cause of liver damage 
outside of tertiary centres. Celiac hepatitis, can be the sole manifestation of celiac disease in adult population. It can also 
be combined with other autoimmune diseases of the liver as well as with steatohepatitis. Celiac disease, as well as celiac 
related hepatitis should be recognized as early as possible to prevent further damage to the organs, so serology testing, 
tTg, should be done as a part of liver injury workup. 
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ABSTRACT CONTENT 
 
Objectives  
Autoimmune disease is a progression from begin to pathologic autoimmunity. Genetic influences and environmental 
triggers can cause the progression.Celiac Disease is an auto immune mediated enteropathy which effect the small 
intestines.Hashimoto’s thyroiditis is chronic inflammatory autoimmune thyroid disease. Autoimmune hepatitis is chronic 
inflammatory autoimmune disease of the liver. This can occur alone or coexist with other autoimmune conditions. This 
case describes a patient who presented with anemia and abnormal thyroid studies. 
 

Methods  
Case report 
 

Results  
In 2016, a 9 year old female (MM) presents to Endocrinology with abnormal thyroid studies and anemia after having labs as 
part of a routine pediatric visit. Other labs of significance are EBV IgG positive, elevation of AST(84)and ALT(81). MM was 
subsequently diagnosed with Hashimoto’s thyroiditis. In January 2018, MM was started on Levothyroxine for 
hypothyroidism.Due to persistent elevation in liver enzymes further labs obtained showed an abnormal celiac panel. MM 
proceeded to have a small intestine biopsy confirming Celiac. MM started a strict gluten free diet, celiac panel normalized 
within 8 months of dietary treatment. Liver enzymes on the gluten free diet initially improved, subsequently liver enzymes 
were elevated.  Further serology testing revealed, MM had positive autoimmune markers and a liver biopsy confirmed 
autoimmune hepatitis. MM started Azathioprine, maintained a strict gluten free diet and continued Levothyroxine therapy. 
 

Conclusion  
Previous studies have suggested that delays in diagnosing celiac disease may increase risk of developing a co-existing 
autoimmune condition. Children diagnosed between 4-12 years old have a reported 16.4% risk of developing another 
autoimmune condition and the association between Celiac Disease and Hashimoto’s thyroiditis is 4-6% and autoimmune 
hepatitis is 6-16%. This certainly makes a case that perhaps early screening of celiac disease and a gluten-free diet may 
have been helpful in reducing the risk and preventing this patient’s thyroid and liver disease. 
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ABSTRACT CONTENT 
 
Objectives  
Gluten detection in food samples using a modified titanium electrode and electrochemical methods. 
 

Methods  
For gluten detection, titanium electrodes surface was modified. First we prepared Titanium dioxide nanotubes. In a second 
step we deposited a graphene oxide layer on top of nanotubes. 
 
As method of detection, differential pulse voltammetry was used. Measurements were performed with a three electrodes 
system in a single compartment cell using a potentiostat/galvanostat from Autolab. 
 

Results  
Using scanning electron microscopy we showed presence of titanium dioxide nanotubes. On top of nanotubes we 
deposited graphene oxide by cyclic voltammetry. 
 
Infrared spectra was recorded for peaks characteristic to graphene oxide and titanium dioxide presence. 
 
Modified electrodes were subjected to electrochemical tests in buffer solutions with and without known quantities of pure 
gluten. 
 
Modified electrodes where also used to test food samples. 
 
Commercial Eliza test kit was also used to validate the results. 
 

Conclusion  
Gluten presence in food can be performed using electrochemical method - differential pulse voltammetry. 
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ABSTRACT CONTENT 
 
Objectives  
Sense of Coherence (SOC), is a theoretical construct that was developed to explain why some people fall ill and others do 
not regardless of stressful events. In several multifactorial chronic diseases such as diabetes mellitus and systemic lupus 
erythematosus, SOC was reported to correlate with disease development. Aims: to compare the SOC scores of patients 
diagnosed with Celiac disease (CD) with matching healthy controls in order to investigate any possible correlation between 
low SOC scores and the presence of CD. 
 

Methods  
Patients completed questionnaires including demographic data and the 13 items SOC questionnaire. Patients in the cohort 
were matched to the healthy cohort according to: age, gender, education, level of income, employment status and marital 
status. 
 

Results  
239 CD patients and 124 healthy controls answered the 13-item SOC questionnaire.  124 patients were matched to the 
healthy cohort according to the propensity score value. CD patients had a median SOC score of 57 (IQR 52.25-62), and 
healthy matching controls of 65.5 (IQR 57-75)p<0.001. 
 

Conclusion  
SOC reflects a person's resources and orientation which enable individuals to cope with stressors in a health-promoting 
manner. Lower SOC score is correlated with the development of CD. 
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ABSTRACT CONTENT 
 
Objectives  
The European Society for Paediatric Gastroenterology, Hepatology and Nutrition (ESPGHAN) 2012 coeliac disease (CD) 
diagnostic guidelines aimed to guide physicians in accurately diagnosing CD and permit omission of duodenal biopsies in 
selected cases. Here, an updated and expanded evidence-based guideline is presented. 
 

Methods  
Literature databases and other sources of information were searched for studies that could inform on ten formulated 
questions on symptoms, serology, HLA genetics, and histopathology. Eligible articles were assessed using QUADAS2. GRADE 
provided a basis for statements and recommendations. 
 

Results  
Various symptoms are suggested for case finding, with limited contribution to diagnostic accuracy. If CD is suspected, 
measurement of total serum IgA and IgA-antibodies against transglutaminase 2 (TGA-IgA) is superior to other 
combinations.  We recommend against deamidated gliadin peptide antibodies (DGP-IgG/IgA) for initial testing. Only if total 
IgA is low/undetectable an IgG based test is indicated. Patients with positive results should be referred to a paediatric 
gastroenterologist/specialist. If TGA-IgA is ≥10 times the upper limit of normal (10xULN) and the family agrees, the no-
biopsy diagnosis may be applied, provided endomysial antibodies (EMA-IgA) will test positive in a second blood sample. 
HLA DQ2-/DQ8 determination and symptoms are not obligatory criteria. In children with positive TGA-IgA <10xULN at least 
4 biopsies from the distal duodenum and one from the bulb should be taken. Discordant results between TGA-IgA and 
histopathology may require re-evaluation of biopsies. Patients with no/mild histological changes (Marsh 0/I) but confirmed 
autoimmunity (TG2-IgA/EMA-IgA+) should be followed closely. 
 

Conclusion  
CD diagnosis can be accurately established with or without duodenal biopsies if given recommendations are followed. 
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ABSTRACT CONTENT 
 
Objectives  
Celiac Association of Israel together with the Celiac Disease Foundation have partnered with the Israeli NPO ii2020, Teva 
pharmaceuticals, the Technion, Rambam Healthcare Campus and Maccabi Health Services in order to produce a hackathon, 
that focused on the theme of big data in digital health. 
 
One of the challenges that were set for the event was to develop smart tools and algorithms that will enable an early 
diagnosis of celiac disease (CeD). 
 
The aim of the celiac challenge was to yield novel information about celiac sufferers and to lead to a better diagnoses 
protocol of CeD than currently available, through the analysis of tens of thousands of patient records. 
 

Methods  
Participants of the hackathon were gathered for 24 hours and were given the opportunity to apply big data analysis to a 
database specially prepared for the event under all aspects of confidentiality and regulation challenges. The database 
contained information of confirmed CeD patients based on tTG-IgA>10 as well as a control group of individuals that have a 
negative tTG test. 
 
Participants were able to develop algorithms and to check their validity live. 
 
Then each algorithm was tested on a second database, in which the tTG-IgA data was concealed. 
 

Results  
120 entrepreneurs, doctors and software developers participated at the event. Out of 22 groups, 10 chose to compete in 
order to develop an algorithm that will lead to early diagnosis of CeD. 
 
‘CeliACT’ team won first place at the event for their innovative solution: a product that runs on all the medical records in 
the health provider’s database and alerts the doctor when patients with a high risk for CeD are found. The product is based 
on AI algorithms that were validated with AUC ~0.85. 
 

Conclusion  
The advent of big data has opened up a world of possibilities in the field of digital medicine. 
 
Med About Data Hackathon was an innovative event, which explored such possibilities and has proven the ability of big 
data analysis to lead to better diagnoses protocols of CeD than currently available. 
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ABSTRACT CONTENT 
 
Objectives  
Celiac disease is an immune-based reaction to dietary gluten (storage protein for wheat, barley, and rye) that primarily 
affects the small intestine in subjects with a genetic predisposition. It usually resolves with exclusion of gluten from the 
diet. Establishing a celiac disease (CD) diagnosis can be difficult because it affects people differently. However, the 
discovery of new biomarkers could be help in the diagnosis and follow-up of the disease, especially in studies with novel 
therapeutic agents. We therefore used well defined patient cohorts to assess a broad range of biologically plausible 
putative serum markers of CeD activity. 
 

Methods  
The following patient sera were included in the discovery set: 1) 19 CeD in remission with a 14 day gluten challenge, 
characterized by 4 pre-and post duodenal histologies and 5 pre-and post challenge serum samples (Leffler D et al, Gut 
2013); 2)  20 with untreated (active) CeD; 3) 20 with CeD in remission; 4) 10 healthy controls. We analyzed the serum levels 
of the following markers related to CeD pathophysiology and intestinal inflammation using validated assays: FAS Ligand, 
Galectin-1, TIMP-3, CCR-2, CD28, CCL25, CCL28, IL-2, IL-22, IL-2 Rα, IL-6 Rα, IL-15Rα, IL-22Rα, Reg 1α. 
 

Results  
 
 
Most markers showed high variations within groups and they did not yield levels that could be correlated to histological or 
clinical CeD activity. 
 
CeD patients (untreated) showed significantly elevated IL-2Rα, IL-6Rα (p<0.01) and Gal-1 (p<0.001) levels as compared with 
healthy subject (p<0.05). CCL-25 was increased in untreated patients vs healthy controls (not significant). IL-2 Rα, Gal-1 and 
CCL25 did not show any significant change during gluten challenge. Likely explanations are a) the relatively small intestinal 
compartment affected; b) short serum half lives especially of cytokines. 
 

Conclusion  
1) We explored a broad spectrum of putative CeD activity markers in serum; 2) the tested chemokine/cytokine markers did 
not predict CeD activity; 3) further CeD activity markers are currently explored.  
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ABSTRACT CONTENT 
 
Objectives  
AIM: Morphological and inflammatory changes including IEL infiltration in intestinal villi’s and crypt architecture were 
measured in gluten induced enteropathies aiming to differentiate between NCGS, CD and controls. 
 



Methods  
METHOD: The study was designed at the International Meeting on Digestive Pathology, Bucharest 2017. Investigators from 
22 centres, 9 countries of 4 continents, recruited CD patients with Marsh 0-II histology (n=261), NCGS (n=175), and 262 
controls and used one agreed protocol to analyse the small bowel mucosa in well-oriented duodenal biopsies. 
 

Results  
Participant countries consisted of Australia (20), Finland (20), India (25), Iran (37), Italy (239), Romania (10), Turkey (30), UK 
(166) and USA (151). The villus height was significantly shorter in NCGG compared to control (p<0.001), the difference was 
significant even when the analysis limited to Marsh 0. Conversely, the villus height of NCGS was significantly longer than 
that in CD [600 (IQR: 400-705) vs 427 (IQR: 348-569), p<0.001], the result was unchanged when analysis was limited to 
Marsh I-II [500 (IQR:410-629) vs 423 (IQR:349-574, p=0.009).The median Crypt depth was significantly increased in NCGS 
group compared to controls [296 (IQR: 205 -300) vs 222 (IQR: 158-294), p<0.001) and it was similar to CD group [269 (IQR: 
182-322), p=0.822]. Interestingly NCGS with Marsh 0, still had significantly increased crypts depth compared to controls 
(p<0.001). The crypt depth value was similar in Marsh I-II for both NGGC and CD groups [273 (IQR: 180-296) vs 269 (IQR: 
180-324), p=0.822)]. 
 

Conclusion  
Morphometric assessment of intestinal mucosa of NCGS patients showed a range of subtle abnormalities even when the 
histology is reported as Marsh 0 or normal. Comparing Marsh 0 of NCGS with controls, revealed the former have 
significantly higher IEL density, increased crypt depth, shorter villous height and decreased villous/crypt ratio.  This global 
morphometric assessment brings novel insight into the Marsh 0 histology spectrum that can improve the NCGS diagnostic 
yield as an additional biomarker. 
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ABSTRACT CONTENT 
 
Objectives  
The current European Society for Paediatric Gastroenterology, Hepatology and Nutrition (ESPGHAN) guidelines introduced 
the option to diagnose coeliac disease (CD) in children and adolescents without upper endoscopy if defined criteria are 
met. The aim of our study was to evaluate how frequently paediatric gastroenterologists in Central Europe used the “no-
biopsy” approach and how often the duodenal biopsy could have been omitted. 
 

Methods  
Medical records of patients aged <19 years diagnosed with CD in 2016 from five European countries were analysed, 
focusing on levels of transglutaminase antibodies (TGA) at the time of diagnosis and on whether the diagnosis was 
confirmed using duodenal biopsy or “no-biopsy” approach. Clinical presentation and delays until final diagnosis were 
analysed according to diagnostic approach. 
 

Results  
Data from 653 children (63.9% female, median age 7 years, range 7m-18.5y) from Croatia, Hungary, Germany, Italy and 
Slovenia were analysed. One fifth (n=134) of included children were asymptomatic at diagnosis. Of 519 symptomatic 
children 107 (20.6%) were diagnosed by the “no-biopsy” approach. Out of the remaining 412 children who underwent 
duodenal biopsies, 214 (51.9%) had TGA≥10 times upper level of normal (ULN) and would have been eligible for the “no-
biopsy” approach. Classical clinical presentation was more frequent in children diagnosed without duodenal biopsies. There 
were no differences in diagnostic delays with respect to the diagnostic approach. 
 

Conclusion  
In this cohort, about 60% of symptomatic CD patients could have been diagnosed without duodenal biopsies. The aim of 
the “no-biopsy” approach was to make the diagnostic procedure less challenging without compromising its reliability. 
However, this option was applied only in 20%, in spite of fewer burdens to the family and reduced costs. The reasons for 
this discrepancy are unknown. Physicians should be made more aware about the reliability of CD diagnosis without biopsies 
when the ESPGHAN guidelines for CD diagnosis are followed. 
 
Study was co-financed by Interreg CE programme (CE-111). 
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ABSTRACT CONTENT 
 
Objectives  
Appropriate, cost-effective screening for celiac disease (CD) is often poorly understood by providers outside of 
gastroenterology, in part because of evolving national/international recommendations for serological screening. North 
American CD screening guidelines for children >2 years of age agree with the use of tissue transglutaminase (TTG) IgA as 
the standard for serologic evaluation in IgA-sufficient patients. Historically, screening for CD at our hospital used a 
commercially available panel to interrogate 5 serological parameters. We wished to encourage adherence to national 
guidelines and decrease costs of screening. 
 

Methods  
The Division of Gastroenterology and Nutrition and the hospital’s Laboratory Stewardship Committee collaborated to 
communicate the clinical significance and financial impact of appropriate screening to providers by publications, lectures, 
and outreach liaisons, and an alert message was added to CD screening electronic orders to prompt appropriate lab 
selection. 
 

Results  
These interventions led to an increase in appropriate testing and decrease in screening lab panels. The percentage of 
patients tested using TTG IgA alone increased from 20% (2015) to 81% (2019 to date). During this time the total volume of 
testing increased by 54%, suggesting increasing awareness of the possibility of CD. As a secondary cost saving intervention 
and to decrease testing turnaround time, the measurement of 4 CD serological parameters was established at our hospital, 
saving the hospital US$325 per screening panel (when needed for patients <2 years of age). By using appropriate testing, 
there was a savings of US$409 for patients >2 years. The combined savings of these interventions averaged US$292,838 in 
reference laboratory charges per year, and patients benefited from an annual US$337,780 reduction in total charges. 
 

Conclusion  
The total costs of testing for CD at our hospital and patient charges have decreased significantly even with an increased 
amount of testing due to increased awareness. 
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ABSTRACT CONTENT 
 
Objectives  
To describe changes over time in the incidence of coeliac disease (CD) in Danish children from 2007 to 2017 as well as in 
the clinical presentation and diagnostic approach of pediatric CD after introduction of the 2012 ESPGHAN diagnostic 
guidelines. 
 

Methods  
In this retrospective study based on medical records we collected data from all children (<15 years old) diagnosed with CD 
from a defined population of the island of Funen from 2007-2017 (n=207). Yearly incidence rates were calculated, and the 
clinical presentation and diagnostic approach, including changes over time, were described, using a uniform questionnaire 
reported in REDCap. 
 

Results  
The incidence rate of diagnosed CD increased from 10.4 (95 % CI 4.8-19.7) in 2009 to 36.3 (95 % CI 24.3-49.5) per 100 000 
children in 2015. 17 % of the children were aged 0-4 years, 43 % were 5-9 years and 40 % were 10-14 years old at time of 
diagnosis. The age at diagnosis did not change over time. The most frequent symptoms were abdominal pain (70 %), 
diarrhea (34 %), fatigue (27 %), and constipation (24 %), and the clinical presentation did not change over time. 
Malabsorption symptoms were most frequent among the 0-4-year-olds. From 2013 56 % of children with CD were 
diagnosed according to the no-biopsy approach. 
 

Conclusion  
The incidence of diagnosed pediatric CD in Denmark is still increasing, but the clinical presentation seems to be unchanged 
over time. The introduction of the new ESPGHAN guidelines has resulted in omission of duodenal biopsies for half the 
patients. 
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ABSTRACT CONTENT 
 
Objectives  
The objective of our work was to evaluate the positive predictive value (PPV) of the new generation rapid test (Biocaed 
celiac test), as a screening test in healthy school children. 
 

Methods  
We used a new generation rapid test detecting IgA-tissue antitransglutaminase antibodies (IgA-tTG) and IgA deficiency in a 
finger-tip blood drop. 
 
Subjects who tested positive for IgA-tTG and those suspected having IgA deficiency were referred to the pediatric 
department of our University Hospital to undergo further investigations. 
 
Including celiac conventional serology, this is IgA-tTG assay by ELISA kit using recombinant human transglutaminase and 
also the IgA assay by nephelometry. 
 
The Rapid tests were performed by one pediatric Gastroenterologist and 2 pediatric trainees with a pediatric 
Gastroenterologist as supervisor. Test reading was done according to the manufacturer’s instructions. 
 

Results  
We tested 4868 school-age children (6 -15 years) in the Algiers area. 2273 boys and 2595 girls 
 
(2369  primary’s school children and 2499 collegians). 
 
36 children tested positive for IgA-tTG only 32 parents accepted the sample for IgA-tTG assay by ELISA, which confirmed 24, 
8 tests were negatives. 
 
The PPV of the Rapid test for the IgA-tTG were 75 %. 
 
Regarding the IgA deficiency, from 22 children with a negative IgA in Rapid test, 15 parents accepted the conventional 
assay and 13 were confirmed, which corresponds to a VPP of 86%. 
 

Conclusion  
Our results are similar with other studies that had used the rapid finger test as screening test and suggests that this test 
had a good performance considering its VPP for IgA-tTG and also for IgA deficiency.<br /> 
It could be used as a first-line examination for celiac disease, especially in areas with poor health coverage.However this 
study has a limit, which was that, we were in the impossibility to evaluating the children who tested negative with the rapid 
finger test by the reference technique, because of the cost too expensive. 
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ABSTRACT CONTENT 
 
Objectives  
Evaluate long-term consequences of undiagnosed celiac disease (CD), determine CD prevalence and estimate possible 
changes over time in CD antibody positivity. 
 

Methods  
We screened serum samples from our biobank comprising 16,779 participants examined between 1976 and 2012 for 
Immunoglobulin (Ig) A and IgG tissue transglutaminase (TTG) and IgG deamidated gliadin peptide (DGP). Undiagnosed CD 
was defined as antibody positivity (IgA/IgG-TTG≥7 U/ml and/or IgG-DGP≥10 U/ml) in individuals without a known diagnosis 
of CD recorded in the national patient register. The studies were (examination years in brackets): 1936-cohort (1976–77), 
Monica-1 (1982–84), -2 (1986–87), -3 (1991–92), 1914-cohort (1984–85), Allergy90 (1990–91), Inter99 (1999–01) and 
Health2006, 5-year follow-up (2011–12). Data were analyzed by Cox regression. 
 

Results  
The prevalence of CD antibody positivity was 1% (range 0.8–1.2% in the 8 studies). We found no statistically significant 
increase in prevalence of CD antibody positivity over time from 1976–2012. Undiagnosed CD was not associated with 
increased mortality (Hazard ratio (HR) 1.2, 95% confidence interval (CI): 0.9–1.6) or risk of cardiovascular disease (HR 1.2 
95% CI: 0.9–1.7). However, undiagnosed CD was associated with increased risk of all cancers (HR 1.6, 95% CI: 1.2–2.1), 
colon cancer (HR 2.8, 95% CI :1.5–5.5), cancer of the uterus (HR 3.9, 95% CI :1.5–10.7), and head and neck cancers (HR 3.1, 
95% CI :1.2–8.4). 
 

Conclusion  
The prevalence of CD antibody positivity was 1%, with no statistically significant increase over time. Undiagnosed CD was 
associated with a significantly increased risk of cancer in general. 
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ABSTRACT CONTENT 
 
Objectives  
Coeliac disease susceptibility is strongly associated with specific Human Leukocyte Antigen (HLA)-DQA1 and -DQB1 loci. 
Individuals with the HLA-DQA1*05:HLA-DQB1*02 heterodimer (referred to as HLA-DQ2.5) have the highest risk of 
developing coeliac disease, particularly if two copies of HLA-DQB1*02 are present. Understanding whether differences in 
the frequency of DQA1*05 and DQB1*02 accounts for differences in the clinical phenotype of coeliac disease is important 
for the development of personalised medicine for patients and was addressed in the following study. 
 

Methods  
Demographic, clinical and laboratory data was retrospectively collected from adult patients attending the specialist coeliac 
disease clinic, Royal Hallamshire Hospital from 2008 and 2016 and correlated with the number of DQA1*05:DQB1*02 
combinations forming the DQ2.5 heterodimer (DQ2.5 gene dose), as well as the frequency of  DQB1*02. 
 

Results  
Four hundred and ninety patients had biopsy-proven coeliac disease and HLA genotype information. There were no linear 
associations between the DQ2.5 gene dosage and clinical or laboratory parameters assessed. The prevalence of folate 
deficiency was higher and mean haemoglobin levels lower, in individuals carrying two copies of DQB1*02 than those with a 
single copy of DQB1*02 (p<0.001 and p=0.002, respectively), but neither were different in DQB1*02 negative individuals 
(p>0.05). The carriage of two copies of DQB1*02 did not correlate with any other parameters. 
 

Conclusion  
Our results suggest that there is no association between homozygosity / heterozygosity for DQA1*05 and DQB1*02 and the 
clinical phenotype of active disease. This is the largest study of its kind. These results provide an important insight into the 
interpretation of HLA-DQ data in the setting of coeliac disease. 
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ABSTRACT CONTENT 
 
Objectives  
Coeliac disease is common, but is underdiagnosed in the elderly due to lack of physician awareness and heterogeneity of 
presentation. We aimed to establish whether there has been a change in the diagnosis of coeliac disease in the elderly 
(over 65 years old) from 1990 until present day, as well as the clinical and histopathological features of coeliac disease in 
old versus young adults. 
 

Methods  
Newly diagnosed adult patients with coeliac disease were prospectively recruited from the Coeliac Specialist Clinic at the 
Royal Hallamshire Hospital, Sheffield, between 2008 and 2017. Additionally, patients diagnosed with coeliac disease 
between 1990 to 2008 were retrospectively identified and demographic and clincal data collected. 
 

Results  
1605 adult patients with coeliac disease were recruited (n=644 prospectively, n=961 retrospectively). Of these, 208 
patients (13.0%) were over the age of 65 years. The percentage of patients over 65 diagnosed with coeliac disease 
increased from 0% (n=0/11) in 1990-1991, to 18.7% (n=41/232) in 2016-2017 (p<0.001). The male to female ratio 
decreased with increasing diagnostic age from 1.71:1 in the 18-34 age group to 1.02:1 in the over 65 age group (p<0.001). 
Younger coeliac patients more commonly presented with fatigue (p<0.001) and gastrointestinal symptoms including 
diarrhoea (p=0.005), abdominal pain (p=0.019), and IBS-type symptoms (p=0.008). Older patients more frequently 
presented with B12 deficiency (p=0.037) and had milder degrees of villous atrophy than younger patients (p=0.005). 
 

Conclusion  
Coeliac disease is common in elderly patients, but gastrointestinal symptoms occur less frequently than in younger 
individuals. In addition, elderly patients present with a milder degree of villous atrophy. These results question the utility of 
active case finding in this age group, as a gluten-free diet may not be the most appropriate management in this patient 
cohort. 
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ABSTRACT CONTENT 
 
Objectives  
Although celiac disease (CD) is common worldwide, little is known regarding screening patterns in unselected populations, 
and on real-life adherence to professional guidelines for CD diagnosis and management. We aimed to explore current 
practices in the diagnosis and management of CD in children and adults, using data from a large Health Maintenance 
Organization. 
 

Methods  
A population-based electronic database of over 4 million individuals was reviewed, during the period of 1.1.2008-
31.12.2015. Rates and results of CD serology testing and endoscopy procedures were examined. Subgroup analysis was 
performed by age, gender, ethnicity and socioeconomic-status. 
 

Results  
The CD serology testing rate was 17.1% and 8.9% in the pediatric and adult population, respectively. The cumulative 
incidence of positive CD serology was 0.45% in children, and 0.17% in adults. Positive serology was associated with age, 
gender, ethnicity and socioeconomic status sub-groups (p-value<0.01). Gastrointestinal endoscopies were not 
subsequently performed in 44.1% of children and 47.1% of adults with positive CD serology. Within the study period, 36% 
of children and 56% of adults never achieved CD serology normalization. 
 

Conclusion  
Screening for CD is common in a general population, with incidence varying by age and demographic characteristics. In this 
large cohort, intestinal biopsies were not conducted to confirm diagnosis when indicated, and CD serology remained 
positive over time in a large percentage of both children and adults. 
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ABSTRACT CONTENT 
 
Objectives  
Celiac disease has been associated with an increased mortality, but data on patients diagnosed in the twenty-first century 
is inadequate. The aim of the study was to estimate whether celiac disease patients diagnosed in the contemporary era still 
have excess mortality, as the diagnostic and treatment facilities have improved. 
 

Methods  
All celiac disease and dermatitis herpetiformis patients aged 20-79 years diagnosed by small bowel or skin biopsy, 
respectively, during 2005-2014 (n=12,803) were identified from a large national population-based register. All-cause 
mortality and causes of death were compared to age-, sex- and area of residence -matched controls (n= 38,384) collected 
from the Population register. Competing risks were assessed. 
 

Results  
All-cause mortality was not increased among celiac disease patients (Hazard Ratio (HR) 1.01, 95% Confidence intervals (CI) 
0.94-1.09). Similarly, no increased mortality from malignant diseases (1.11, 0.96-1.27) or separately from malignancies of 
the gastrointestinal organs (gastrointestinal tract cancers 1.28, 0.92-1.79, hepatic cancer 1.19, 0.61-2.33, pancreatic cancer 
1.21, 0.77-1.91) was observed. Concerning lymphoproliferative diseases and non-malignant gastrointestinal diseases, the 
mortality for the entire follow-up was increased (2.36, 1.65-3.39 and 2.19, 1.40-3.43, respectively) but declined after 
exclusion of the first two years of follow-up (1.71, 1.10-2.66 and 1.75, 1.01-3.05, respectively). 
 

Conclusion  
The relative mortality risk among celiac disease patients diagnosed after the turn of the millennium is close to that in the 
population. Risk associated to lymphoproliferative diseases was considerably lower than reported earlier. 
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ABSTRACT CONTENT 
 
Objectives  
To assess the burden of celiac disease (CeD) and treatment experience through an international patient survey. 
 

Methods  
A cross-sectional survey was conducted, in collaboration with patient advocates, clinicians, outcomes researchers and 
patients with CeD. Survey questions included socio-demographic and clinical characteristics, symptoms, and patient-
reported outcomes, including the Celiac Symptom Index (CSI), Celiac Dietary Adherence Test (CDAT), and Work Productivity 
and Activity Impairment Questionnaire (WPAI). CeD severity was self-reported as mild, moderate, severe, or very severe. 
Adult participants were eligible if they had self-reported biopsy-confirmed CeD (or serology with family history of CeD) and 
on a gluten-free diet (GFD) for ≥6 months. Participants are being recruited through patient advocacy groups and patient 
panels in the US, UK, Spain, and Germany. 
 

Results  
To date, 100 US patients have completed the survey (mean age 37.2 years, 60% female).  80% were diagnosed by biopsy 
(20% serology alone) and mean (SD) time since diagnosis was 8.6 (9.2) years. Patients self-reported mild (27%), moderate 
(30%), severe (31%) and very severe (12%) current CeD. 75% of patients reported CeD symptoms >once per month, and 
57% reported at least one episode of symptomatic gluten exposure within the last month. Mean (SD) CSI and CDAT scores 
were 41.7 (11.8) and 15.6 (4.7), respectively. Only 31 patients (31%) had excellent/very good adherence (CDAT<13). Mean 
(SD) WPAI scores for impairment while working, work productivity loss and overall activity impairment indicate relatively 
high impairment reported in patients’ prior week: 39.9% (27.8), 47.4% (30.9) and 44% (26.4), respectively. 
 

Conclusion  
In this preliminary analysis of an ongoing patient survey, US patients with CeD have significant burden of disease including 
frequent symptoms, challenges with GFD adherence, and diminished work productivity 
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ABSTRACT CONTENT 
 
Objectives  
The aim of this work is to study the genetical profile of celiac disease (CeD) in Moroccan patients. 
 

Methods  
Out of 241 patients, the genetic study was performed as a starting point on 158 patients. This significant number was 
defined through statistics calculation. The results obtained were compared with the Moroccan controlled healthy subjects 
(192). 
 

Results  
Around 97.5% of our patients carry DQ2 and/or DQ8 heterodimers compared to only 72% of the controlled healthy 
subjects. If we further dig into the most common HLA-class II association within our patients, then we find that 80.2% carry 
HLA-DQ2, 12.4% carry HLA-DQ8 and 3.7% carry HLA-DQ2+DQ8. The remaining 3.7% carry α5 chain (one patient) and 
DQ2/DQ8/β2/α5 negative(2 patients). 
 
We have also observed in the Moroccan patients a high frequency of certain HLA-DQ and DR: the most frequent is the HLA-
DQ2/DR3 with 41.4% occurrence (compared to 9.03% for the healthy controlled subjects) then the HLA-DQ2/DR5 with an 
occurrence of 34.5% (compared to 7.41% for the healthy controlled subjects) and finally the HLA-DQ2/DR7 found in 17.24% 
of the Moroccan patients (compared to 3.24% for the healthy controlled subjects). Our study confirms hence the 
association of the HLA-DQ2/DQ8 with CeD and with a higher risk for the HLA-DR3/DR5 and DR7. 
 
Other results of this study show a high frequency of DQ2 homozygous at 41% and that there is no significant association 
with HLA-G14bp ins/del (exon 8) polymorphism. In fact, we observed a tendency to increased HLA-G+14bp allele in DQ2+ 
compared to DQ2- patients (50% vs. 38 %) and to controlled healthy subjects (44.8 %) however it seems necessary to 
increase the number of patients to confirm this result. 
 

Conclusion  
The genetic predisposition linked to HLA class II in CeD has been confirmed in our study which showed the presence of HLA-
DQ2 in 80.2% of our patients and HLA-DQ8 in 12.4% of the cases with a strong association of the disease with HLA-
DQ2/DQ8 in 97.5% of the Moroccan patients compared to 72% of the healthy controlled subjects. 
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ABSTRACT CONTENT 
 
Objectives  
To describe celiac disease (CeD) outcomes and monitoring patterns in the United Kingdom, USA, and Norway. 
 

Methods  
A retrospective chart review study was performed at three gastroenterology centres. Data from medical charts of patients 
with biopsy-confirmed CeD, diagnosed between 2008 and 2012 and with ≥ 1 follow-up before December 31, 2017, were 
collected. Patients were grouped into 4 classes at diagnosis and follow up: 1: no symptoms & normal duodenal histology; 2: 
no symptoms & abnormal duodenal histology; 3: symptoms & normal duodenal histology; and 4: symptoms & abnormal 
duodenal histology. 
 

Results  
To date, 150 eligible patients, 70% female, were included (100 in Norway, 50 in the USA). Median age at diagnosis was 32 
years, with median follow-up 24 months. At diagnosis, 12% and 88% were in class 2 and 4 respectively. All patients began 
gluten-free diet (GFD), with 3 patients discontinuing the GFD during follow-up. 62 (41.3%) patients reported symptoms 
following acute gluten exposure. 
 
Ninety-seven (64.7%) patients underwent at least one follow-up duodenal biopsy and 65.5% had persistent CeD-related 
symptoms. The Norway centre had a higher number of follow-up biopsies per patient although fewer follow-up visits and 
shorter follow-up duration compared to the US site. Of the patients with a follow-up biopsy ≤ 24 months (median 12) after 
diagnosis, 26 (35%) had persistent villous atrophy regardless of symptoms. Patients with persistent atrophy were 
significantly older at diagnosis (46 vs. 36 years old, p=0.018). 
 

Conclusion  
Follow-up biopsy is not universally conducted even at referral centres. Initial findings suggest a large proportion of patients 
continue to have abnormal duodenal histology and or ongoing symptoms after diagnosis despite GFD. Additional therapies 
may be necessary to improve outcomes in CeD. 
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ABSTRACT CONTENT 
 
Objectives  
The study assessed the severity of Celiac disease (CeD) at a population level. 
 

Methods  
Patients who had an endoscopic biopsy and ≥2 medical encounters with a CeD diagnosis (ICD-9-CM 579.0, ICD-10-CM 
K90.0) were identified in the MarketScan® Databases (2010-2015). Index date was the earliest claim with a CeD diagnosis 
on or after an endoscopic biopsy. CeD patients were required to have 36 months of continuous enrollment with medical 
and pharmacy benefits comprising the 12 months before (baseline) and year 1 and 2 following index. Severe disease was 
defined a priori as the presence during Year 2 of either ≥1 inpatient admission with CeD as primary diagnosis OR ≥5 
gastroenterology (GI) office visits OR malnutrition OR enteropathy-associated T-cell lymphoma, esophageal cancer, non-
Hodgkin lymphoma, small intestinal cancers, ataxia, partial bowel resection present in Year 1 or 2. Moderate disease was 
defined as any of the following in Year 2; 2-4 GI office visits, anemia, peripheral neuropathy, endoscopic biopsy, GI imaging, 
OR in Year 1 or 2; osteoporosis/osteopenia/fracture in patients aged ≤50 . Mild disease was defined as having ≤1 GI office 
visit in Year 2. 
 

Results  
11,008 CeD patients (mean age 40.6 years, 71.3% female) were identified; 59.2% mild, 36.3% moderate, 4.6% severe. At 
baseline, proportion of prodromal CeD symptoms was associated with severity (mild to moderate to severe) including 
anemia (8.9% to 19.9% to 22.2%), malnutrition (0.5% to 1.0% to 5.7%), osteopenia/fracture (9.0% to 15.9% to 21.4%), and 
peripheral neuropathy (2.9% to 7.6% to 9.4%). All-cause inpatient admissions and mean inpatient costs in the baseline 
increased significantly by level of severity. 
 

Conclusion  
Claims-based algorithms can be used to describe populations of CeD patients based on severity. 
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ABSTRACT CONTENT 
 
Objectives  
Infertility can be present as a complication of non-diagnosed celiac disease (CD), but its relevance is still under debate. We 
aimed to evaluate the impact of CD screening in women with reproductive failure in a real life scenario. 
 

Methods  
We consecutively recruited 690 Spanish women who attended a specialist infertility clinic due to unexplained history of 
recurrent miscarriage or recurrent implantation failure. IgA anti-transglutaminase 2 (TG2) antibody data were collected 
from all participants, accompanied of IgG anti-TG2 and IgA/IgG anti-deamidated gluten peptides (DGP) data in most cases, 
and occasionally of IgG anti-gliadin (AGA) antibodies. In selected cases, HLA-DQ genotyping was requested. Biopsy was 
suggested to all women with positive serological results or belonging to CD risk groups. 
 

Results  
IgA anti-TG2 antibodies were found in 1% of the studied women, all with HLA-DQ2.5 but one with non-risk HLA genetics. 
This percentage increased to 4% when considering also positive results for IgG anti-TG2 or IgA/G anti-DGP, and 5.5% when 
also considering AGA. CD was discarded in 18% of seropositive women (7 patients) after HLA study and in 21% (8 women) 
after duodenal biopsy, and it must be considered that biopsy was performed only in 39% of the seropositive women. In 
addition, 5 seronegative women showed CD-compatible intestinal changes. A gluten free diet (GFD) was initiated by many 
patients prior to firm diagnosis. 
 

Conclusion  
A wide serological study helps to identify patients with CD and reproductive problems, but HLA should be evaluated after a 
positive result to reduce unnecessary biopsies. Diagnosis always must be completed with duodenal biopsy. 
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ABSTRACT CONTENT 
 
Objectives  
The study aims to assess the economic burden of Celiac disease (CeD) in the U.S. 
 

Methods  
CeD patients with an endoscopic biopsy and ≥2 medical encounters with a CeD diagnosis (ICD-9-CM 579.0, ICD-10-CM 
K90.0) were identified in the MarketScan® Databases from 2010 to 2015. The index date was the earliest claim with a CeD 
diagnosis on or after the date of an endoscopic biopsy. CeD patients were matched 1:1 to patients without CeD on 
demographic characteristics and Deyo-Charlson Comorbidity Index score. Patients were required to have 36 months of 
continuous enrollment with medical and pharmacy benefits: 12 months prior to and 24 months following index. 
 

Results  
11,008 CeD cases (mean age 40.6 years, 71.3% female) were matched to controls. At baseline, a significantly higher 
proportion of cases had CeD symptoms such as anemia (13.5% vs 4.5%), osteoporosis/osteopenia/fracture (6.7% vs. 3.5%), 
dermatitis herpetaformis (1.2% vs. 0.0%), malnutrition (0.9% vs. 0.3%) and vitamin deficiency (8.5% vs. 4.3%), (all p<.0001). 
In the 24-month observation period, a significantly higher proportion of CeD cases had all-cause and GI-related inpatient 
admissions (16.8% vs. 13.4% and 5.7% vs. 2.5%), all-cause and GI-related emergency room visits (42.0% vs. 35.6% and 8.4% 
vs. 1.4%) and all-cause and GI-related radiology utilization (84.3% vs. 74.8% and 36.1% vs. 14.2%), (all p<.0001). Mean total 
and GI-related healthcare costs were significantly higher in CeD cases compared to controls. 
 

Conclusion  
There was evidence of a significant increase in all-cause and GI-related HRU and costs in patients with CeD compared to 
matched controls, suggesting a significant economic burden associated with CeD. In addition, prodromal signs and 
symptoms were common, suggesting the opportunity for earlier diagnosis. 
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ABSTRACT CONTENT 
 
Objectives  
The study evaluates gluten-free diet (GFD) adherence and its association with celiac disease (CeD) patient outcomes. 
 

Methods  
iCureCeliac® registry is an online research network hosted by the Celiac Disease Foundation. Patient demographics, disease 
characteristics, diagnostic journey, and outcomes were collected by online surveys. Adherence to the GFD was measured 
by the Celiac Dietary Adherence Test (CDAT). CeD symptom burden and quality of life were assessed by the Celiac Symptom 
Index (CSI) and Celiac Disease Quality of Life (CD-QOL), respectively. 
 

Results  
522 patients (mean age at diagnosis 35.9 years; 81.6% female) with self-reported biopsy-confirmed CeD (07/2017 – 
07/2018) completed the CSI and CDAT. Half of the respondents (50.2%) had sufficient GFD adherence (CDAT≤12). Among 
those sufficiently following a GFD, symptomatic control (CSI≤30) was achieved in 41.2% of patients and high symptom 
burden (CSI≥45) persisted in 9.2% of patients. A majority (51.2%) of those with poor GFD adherence (CDAT >12) 
experienced high symptom burden and 6.9% had well-controlled symptoms. CD-QOL was significantly higher in those with 
well-controlled disease (mean 72) compared with high disease symptom burden (mean 54) (p<0.001).  Inadvertent gluten 
exposure in the last 30 days was reported in 62.1% with sufficient GFD adherence. The mean annual work or school 
absenteeism due to gluten exposure among those with sufficient GFD adherence (n=117) ranged from 5.6 days among 
those with well-controlled disease to 21.3 days among those with high symptom burden. 
 

Conclusion  
Despite adherence to GFD, many patients have persistent, high symptom burden, reduced quality of life, and missed 
work/school days. This evidence suggests that the GFD is not universally effective and there exist significant unmet needs 
for better treatment options. 
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ABSTRACT CONTENT 
 
Objectives  
Although celiac disease (CD) is one of the most common autoimmune diseases, the awareness of its nature seems to be 
insufficient in the society. People who particularly should understand the disease are general practitioners, nurses, 
dieticians and other medical specialists. 
 

Methods  
The questionnaire “The Impact of Celiac Disease on Your Life” University of Oxford & Celiac Disease UK (2015) was 
translated into Polish and used with consent of the authors. These questionnaires (2 500) were sent to members of the 
Polish Association of People with Celiac Disease and on Gluten-Free Diet (GFD) and 38.44% ( 961) of them were filled. The 
study was based on 789 (82.1%) responses received from patients with confirmed CD. The rest of the surveyees (n=172, 
17.9%) were excluded from the study. 
 

Results  
Among Polish CD patients, 547 (69%) had contact with General Practitioner (GP) and out of this number, 90 (16%) rated the 
GPs’ knowledge on CD as good. More respondents (733, 92%) had contact with gastroenterologist and the apprehension of 
gastroenterologists was assessed as good by 403 (55%) CD patients. 86 (11%) Polish CD patients needed nurses’ aid and 15 
(17.4%) patients in this group classified nurses’ awareness as good. One hundred ninety (24%) patients were referred to a 
dietician. In this group, 22 never had contact with dietician and 13 systematically contacted with dietician. Out of 294 CD 
patients who needed aid of dietician (104 without referral), 172 (59%) thought that dietician’s knowledge on CD was good. 
Among the respondents, 618 (78%) patients had contact with various support groups or associations for CD patients. 89% 
(552) of these surveyees classified their comprehension as good. 
 

Conclusion  
The data imply that it is necessary to take action in order to improve comprehension of CD among doctors, nurses and 
dieticians. Polish CD patients assessed that the knowledge of majority of medical professions on CD is not appropriate. The 
respondents rated the awareness of support groups and associations for CD patients best. 
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ABSTRACT CONTENT 
 
Objectives  
Celiac disease (CD) is a multifactorial disease as its pathogenesis involves both genetic and environmental factors. The 
patients, in whose family appear autoimmune diseases, such as CD, are at increased risk of developing CD. The aim of the 
study was to reveal if testing for CD and establishing the diagnosis is common in families of Polish patients with confirmed 
CD. 
 

Methods  
With consent of the authors, the questionnaire “The Impact of Celiac Disease on Your Life” University of Oxford (Health 
Economics Research Center) & Celiac Disease UK ( September 2015) was translated into Polish and used.  Two thousand 
five hundred questionnaires were distributed to members of the Polish Association of People with Celiac Disease and on 
Gluten-Free Diet and  38.44% ( 961) of them were completed. In 172 (17.9%) cases the respondents introduced GFD 
without proper CD diagnosis. Therefore, only patients with confirmed CD diagnosis (n=789, 82.1%) were included to the 
study. 
 

Results  
The tests for CD were conducted in the families of 434 (44%) surveyees. The average number of family members of Polish 
CD patients tested for CD was 1.1. There was statistically significant correlation between the duration of CD and the 
number of family members tested for CD (p < 0,001). 
 
The statistical analysis revealed that the more family members were tested for CD, the more of them were diagnosed with 
CD (p < 0,001). CD diagnosis was made for family members of 160 (20%) respondents. In 123 (76.8%) families one person 
was diagnosed with CD, whereas in 37 families CD diagnosis was established for two or more family members. 
 

Conclusion  
The results suggest that more family members of patients with confirmed CD should be tested for the disease so as to 
introduce GFD as early as possible and prevent the development of the disease. 
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ABSTRACT CONTENT 
 
Objectives  
Celiac disease (CD) is one of the most common autoimmune diseases and may occur both in children and in adults. 
According to ESPGHAN 2012 Guidelines for CD Diagnosis, CD can be detected in children without biopsy. The aim of the 
study was to determine the changes in method of diagnosing CD among Polish children. 
 

Methods  
The questionnaire “The Impact of Celiac Disease on Your Life” University of Oxford (Health Economics Research Center) & 
Celiac Disease UK ( September 2015) was translated and used with consent of the authors. Two thousand five hundred 
members of the Polish Association of People with Celiac Disease and on Gluten-Free Diet (GFD) were sent the 
questionnaire. Out of them, 961 (38.44%) completed the questionnaire. As long as 172 (17.9%) respondents introduced 
GFD without having confirmed CD, they were excluded from the study. Therefore, the results were based on responses of 
789 (82.1%) surveyees with proper CD diagnosis. 
 

Results  
In the study group, 224 (28.3%) patients were children. The diagnosis was made after the year 2012 for 161 (71.8%) 
underage patients. Blood tests were performed on 214 (95.5%) on them and 154 (71.9%) children were tested in this way 
after the year 2012. Out of all children, 59 (26.3%) were diagnosed without biopsy: 7 patients before and 52 patients after 
the year 2012. One hundred one children (45%) underwent HLA-typing. In this group, 46 patients were diagnosed without 
biopsy: 25 children before and 21 children after the year 2012. 
 

Conclusion  
The analysis revealed that almost one third of Polish children diagnosed with CD after the year 2012 did not undergo the 
biopsy, as it was suggested in ESPGHAN Guidelines. 
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ABSTRACT CONTENT 
 
Objectives  
CD is a genetic,immune-mediated,small bowel enteropathy that causes malabsorption and damage to many tissues.This 
illness diagnosed by antibodies and duodenal biopsies,may be asymptomatic for many years and have a “wide range” of 
manifestations.According to the Italian Society of General Medicine (ISGM)’s Health Search database, the prevalence of CD 
in Italy is 0.43%(expected 1%).People diagnosed with CD are assigned the code RI0060 or 059 by the Italian Ministry of 
Health (IMH) and verified by IMH-authorised medical centres which release a CD certification.On the other hand, general 
practitioners (GPs) use another code (ICD9) to record all CD cases (real or doubt).The aim of this study was to assess the 
real prevalence of CD in the population in Rome. 
 

Methods  
We randomly selected 20,064 people across 16 GPs based in Rome and queried the MilleUtilità database (provided by 
ISGM) by filtering records with the code ICD9, in order to identify people who were diagnosed CD by GPs; and then how 
many of them were registered at the IMH with the code RI0060/059.People identified by GPs with ICD9 code,but without 
RI0060/059 codand certificate from the IMH-authorised medical centers,were contacted for a phone interview consisting 
of nine open questions with multiple choice regarding CD symptoms and diagnostic pathway. 
 

Results  
Of the 20,064 people,91(0.45%)were identified by the ICD9 code but only 60 (0.30%) also identified by the RI0060/059 
code.Of the remaining 31(34% of ICD9 cases),only 29 participated in the interview:13 ICD9 registered believed to be celiac 
but the majority of them (69%) had never been screened for CD; the other 16 denied to be celiac but started a “light” 
gluten free diet for self-diagnosed CD or gluten sensitivity! 
 

Conclusion  
This study indicates that 34% of CD cases registered by GPs are misdiagnosis.This condition can cause a delay in 
identification of real CD cases and may provoque complications and development of associated disease.We emphasize the 
role of GPs as the first doctor to screen a new suspected CD patient and stressed the link whit the specialized center. 
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ABSTRACT CONTENT 
 
Objectives  
Human Leukocyte Antigen (HLA) associated alleles (HLA-DQ2/HLA-DQ8) are a necessary factor for the development of 
coeliac disease (CD). About 90%-95% CD affected individuals in Europe carry HLA-DQ2 and 5%-10% carry HLA-DQ8 alleles. 
The HLA-DQ alleles also occur in 35-40% of the general European population with a higher frequency of HLA-DQ2 (28%) and 
a lower frequency of HLA-DQ8 (9%). However, in non-European populations, HLA-DQ distribution is not fully known. A 
higher proportion of HLA-DQ8 and a lower proportion of HLA-DQ2 has been reported from USA, Asian, Cuban and Chilean 
populations. In this study, we verified the HLA-DQ2 and HLA-DQ8 alleles distribution in non-celiac native South Indian 
populations. 
 

Methods  
Overall 211 healthy native south Indian subjects (pediatric and adult) were selected.  A drop of finger blood was collected 
on protein saver cards and shipped to our laboratory in Ancona, Italy. HLA-typing was performed using Celiac gene screen 
real-time and DQ-CD Typing plus kit developed by BioDiagene SRL (Palermo, Italy). All 211 samples were typed with Celiac 
gene screen real-time kit to identify the HLA-DQ2 and/or HLA-DQ8 status, all samples with positive HLA-DQ2/DQ-8 alleles 
were re-typed for celiac associated allele analysis and their homozygous/heterozygous status using DQ-CD Typing plus kit. 
 

Results  
out of 211 typed samples, 88 were positive for HLA-DQ2 and/or -DQ8. Of those 88 positive samples, 40 were positive for 
HLA-DQ2 haplotype (19%) and 48 samples typed positive for HLA-DQ8 haplotype (23%) in the native south Indian general 
population. 
 

Conclusion  
This study found 42% prevalence of HLA-DQ2/HLA-DQ8 in native south Indian population. This study also concluded that 
unlike European countries, HLA-DQ8 frequency is higher than HLA-DQ2 frequency in native non-celiac south Indian 
population. However, this study requires native north Indian blood sample to compare the HLA-DQ distribution between 
native North and south Indian populations. 
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ABSTRACT CONTENT 
 
Objectives  
In theory, early screening for celiac disease could be used to prevent most disease-associated complications. However, 
diagnostic features and long-term health outcomes of those diagnosed in early childhood are poorly known. We 
investigated these issues in children diagnosed with celiac disease including a follow-up of currently adult patients. 
 

Methods  
Medical data were collected of 978 pediatric patients. Furthermore, 559 currently adult patients received a specific study 
questionnaire and validated GSRS and PGWB questionnaires evaluating gastrointestinal symptoms and quality of life. All 
results were analyzed between patients diagnosed in early (≤3.0 years) and later (3.1-17.8 years) childhood. 
 

Results  
Altogether 131 (13%) patients were diagnosed ≤3 years of age. They had more often total villous atrophy (37% vs 25%, 
p=0.001), gastrointestinal presentation (61% vs 47%, p<0.001), poor growth (70% vs 32%, p=0.001) and severe symptoms 
(30% vs 9%, p<0.001), but were less often screen-detected (10% vs 27%, p<0.001) at diagnosis than those diagnosed later 
in childhood (n=847). They were also diagnosed during earlier years (median 2005 vs 1999, p<0.001), which was adjusted in 
the analyses. Of 239 adults responding the questionnaires, early diagnosed patients (n=36) had less comorbidities (25% vs 
46%, p=0.010), but considered their general health lower (good/excellent 69% vs 84%, p=0.029). The groups were 
comparable in gender distribution (69% women), current age (median 27 years), employment status, family history for 
celiac disease, regularity of exercise, BMI, health concerns, follow-up and GSRS and PGWB scores. 
 

Conclusion  
Patients diagnosed in early childhood suffered more severe diagnostic presentation and reported lower general health in 
adulthood, but had less comorbidities compared to those diagnosed later. Results support early screening for celiac disease 
but underline also possible challenges associated with diagnosis set at very young age. 
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ABSTRACT CONTENT 
 
Objectives  
To describe the causes of death in celiac disease (CeD), to assess their compliance with the gluten free diet (GFD), identify 
the associated risk factors, and calculate the average overall survival in celiac patients.<br /> 
 

Methods  
It is a prospective cohort over a 23-year period, including celiac patients in our department. Calculation of the average 
overall survival in months was done by kaplan Meier method, the comparison by a Log Rank test and the factors associated 
with the death in the patients were made Cox model. SPSS 13.0 was used. 
 

Results  
Of a total of 284 patients, 7.39% deaths occurred. The sex ratio F / H was 1.62.<br /> 
Mean age at the time of diagnosis was 35.14 years.Diarrhea was found in 18 patients (85.71%) with a significant difference 
between survival in patients who had diarrhea compared to patients who had not(p = 0.008).Median survival was 180 
months [148 - 253]. Survival at 12 months was 85% ,79% at 24 months.There is no difference between survival for males 
and females (p = 0.7).Death occurred at the diagnosis in 14.28%.One-third of the patients (n = 7) died of invasive T-cell 
lymphoma.28.57% of patients died from severe malnutrition.9.52% died from hail adenocarcinoma.One patient (4.76%) 
died from cancer head of pancreas.The remaining deaths were related to gastric adenocarcinoma (n=2), hepatocellular 
carcinoma on cryptogenic cirrhosis (n = 1), cerebral thrombophlebitis (n= 1) and massive pulmonary embolism (n = 1). Poor 
adherence to the GFD was noted in 47.61% and good compliance in 38.09% with a significant difference between survival 
in patients with good compared to those with poor compliance (p = 0.037).<br /> 
 

Conclusion  
The causes of death were varied dominated by hail lymphoma and malnutrition. They seem to be favored by the delayed 
diagnosis and poor compliance of the GFD.<br /> 
A serious complication of CeD can be the circumstance of discovery and cause death.<br /> 
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ABSTRACT CONTENT 
 
Objectives  
To study celiac disease in patients from initial presentation to diagnosis and to ascertain the effect of a low resource setting 
on improvement in disease process. 
 

Methods  
This is a retrospective cross-sectional study conducted at a tertiary care center in Karachi, Pakistan. Medical records of 
patients with a diagnosis of celiac disease were reviewed for the last 10 years (2008-2018). Diagnosis of celiac disease had 
been established on the basis of endoscopy and tissue biopsy. Data on demographics, presenting complaints, 
investigations, endoscopy results and follow up visits was collected. 
 

Results  
A total of 126 patients were included, 49 males and 77 females with a mean age of 35.5 ± 12.3 years. 19.0% subjects had ≥1 
autoimmune disease. The most common intestinal symptoms reported were abdominal pain (56.3%), diarrhea (55.6%), 
weight loss (49.2%); extra-intestinal symptoms were anemia (69.0%), fatigue (24.6%), psychiatric disturbance (12.7%). After 
microcytic anemia (36.5%), increased ALT (17.5%) was the most common LP derangement. On endoscopy, the most 
common changes were visible fissuring (43.7%) and atrophic mucosa (29.4%). Biopsy findings showed increased 
intraepithelial lymphocytes (IELs)( 92.9% ) and villous atrophy(77.8%). 64.3% had positive anti-tissue transglutaminase 
antibodies. 61 subjects (48.4%) were lost to follow-up. In those reporting improvement (40.4%, n=51), 81.8% showed 
symptomatic improvement, 72.9% showed improvement in laboratory parameters and 66.7% showed improvement in 
endoscopic findings. 
 

Conclusion  
The most commonly seen features of celiac disease were symptomatically abdominal pain, diarrhea, anemia, fatigue; 
visible fissuring on endoscopy and IELs on biopsy. A concerning majority (48.4%) of subjects was lost to follow up for a 
variety of reasons including inability to afford advised gluten-free diet and a poor understanding of the disease process. 
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ABSTRACT CONTENT 
 
Objectives  
There is a strong familial risk for celiac disease (CeD). It is obscure if the clinical presentation and long-term outcomes 
between familial and sporadic CeD are comparable. We investigated this issue as regards to predisposing HLA-DQ-type, 
clinical features and treatment outcomes. 
 

Methods  
This follow-up study included 1064 CeD patients. They were divided into familial and sporadic cases based on the presence 
of relatives with CeD. The distribution of HLA-DQ2.5, -DQ8 and -DQ2.2 were compared between the groups. Clinical data 
was collected from medical records and supplemented by patient interviews. 
 

Results  
There was a significant difference in the distribution of HLA-DQ-types (p=0.001); particularly in HLA-DQ2.5 homozygosity 
(familial 21% vs. sporadic 12%). Familial patients were more often screen-detected (26% vs. 2%) and EmA positive (89% vs. 
82%, p=0.04) at diagnosis. They had less often dermatitis herpetiformis (14% vs. 21%, p=0.002) and gastrointestinal 
presentation (49% vs. 69%) and severe symptoms (47% vs. 65%) at diagnosis. The groups did not differ in the prevalence of 
childhood diagnoses, malabsorption and associated co-morbidities or severity of histological damage. Adherence and 
capability to manage gluten-free diet was also equally good, as was histological recovery after one year on diet. At the time 
of the study, familial cases reported less gastrointestinal symptoms (21% vs. 30%, p=0.004) and had lower prevalence of all 
(78% vs. 86%, p=0.007), neurological (10% vs. 15%, p=0.013) and dermatological (9% vs. 17%, p=0.001) co-morbidities. 
 

Conclusion  
Familial cases were more often HLA-DQ2.5 homozygotes and had milder diagnostic presentation and more favorable long-
term outcomes than sporadic subjects despite comparable dietary adherence. The results indicate that screening of family 
members with high HLA risk affects to the diagnostic features and outcomes of CeD. 
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ABSTRACT CONTENT 
 
Objectives  
The phenotype of celiac disease (CeD) varies considerably among patients. Previous studies report contradictory findings 
on the association between clinical features and the dosage of HLA-DQ2 alleles. We investigated whether HLA-DQB1*02 
allele dosage is associated with distinct clinical parameters at the time of CeD diagnosis and response to gluten-free diet. 
 

Methods  
The study included 666 HLA-DQ-genotyped non-related Finnish CeD patients grouped as having 0, 1 or 2 HLA-DQB1*02 
alleles. Clinical data was collected systematically from the medical records. Further, all participants were interviewed by a 
physician or a study nurse. The collected data included the severity of symptoms, existence of CeD-specific antibodies, 
small-bowel mucosal histology and age at the time of diagnosis. In addition, results of histology and existence of persistent 
symptoms during follow-up were included. 
 

Results  
At diagnosis, the percentage of patients positive for CeD-specific antibodies differed significantly (p=0,03) between the 
different HLA-DQB1*02 dosage groups antibody positivity being the most frequent among HLA-DQB1*02 homozygotes. 
Small-bowel mucosal histology, severity of symptoms and age at diagnosis were comparable between the dosage groups. 
During follow-up, patients lacking HLA-DQB1*02 alleles reported more often persistent symptoms (46% vs. 32% in 
homozygotes and 23% in heterozygotes, respectively) whereas there were no differences in histological recovery between 
the groups. 
 

Conclusion  
Our results suggest a significant HLA-DQB1*02 gene dose effect in terms of CeD-specific antibody positivity but not 
regarding other measured parameters at diagnosis. Recovery of histology seems not to be related with the amount of HLA-
DQB1*02 alleles. Surprisingly, however, persistent symptoms during follow-up were more common in HLA-DQB1*02 
negative patients which deserves further investigation. 
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ABSTRACT CONTENT 
 
Objectives  
Very early onset celiac disease (VEO-CD) represent a unique cohort that may unlock our understanding of how genes, 
environment and immune dysregulation result in intestinal damage. The aim of this study is to determine the proportion of 
celiac disease diagnosed in the first 3 years of life at a large, urban tertiary academic center and link clinical presentation 
with duodenal histology and HLA genotyping. 
 

Methods  
This is a retrospective study reviewing electronic medical records from 2008-2017 of children less than 3 years of age with 
biopsy proven celiac disease (CD) at the Children’s Hospital of Philadelphia. Demographics, immunogenetics, celiac 
serologies, clinical symptoms, and pathology reports were all reviewed if applicable. 
 

Results  
267 VEO-CD cases were identified from the celiac registry, with 95 qualifying with biopsy proven disease (Marsh 2 or 
greater). The average age of diagnosis was 24.6 months, with the youngest subject diagnosed at 12 months.  The most 
common primary symptom was diarrhea (23%) and co-existing deficiencies include vitamin D (21%), zinc (29.4%) and 
anemia (30%). respectively.Celiac HLA genotyping was performed in 21 of these patients of which positive gene tests were 
HLA DQ2 homozygous. 4 of 21 patients were actually identified through HLA typing to be negative for both HLA DQ2/8 
alleles. Of these four “gene-negative” cases, one was serology-negative and the other three were serology positive for 
deamidated gliadin and tissue transglutaminase IgA. All four had negative endomysial antibody levels. 
 

Conclusion  
The severity of disease and classic symptoms in VEO-CD appear consistent with previously described phenotype in past 
celiac research. Given the HLA-negative cases found in our cohort, the value of conducting more comprehensive gene 
sequencing may elucidate new disease susceptibility genes that could be valuable in clinical practice as has been 
successfully applied in inflammatory bowel disease and other conditions. 
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ABSTRACT CONTENT 
 
Objectives  
Celiac disease (CD) has historically been thought of as a female-predominant disease. A recent study implied these 
differences may not be as significant as once believed. The objective of this study is to assess for sex differences in CD at 
the Jefferson Celiac Center. 
 

Methods  
This is a single center retrospective chart review at an urbanhospital. Inclusion criteria were any adult patient diagnosed 
with CD at Thomas Jefferson University Hospital. Patients without clear documentation of initial presentation were 
excluded. Outcomes included age at diagnosis, demographic and socioeconomic data, presenting symptoms and relevant 
clinical values, mode of diagnosis, and adherence to diet. Mean household income per capita was determined by zip code. 
 

Results  
We included 101 patients (77% females, n=78). Ethnicity was similar between sexes. Female patients had a lower mean age 
(37.4 yr in females; 45.0 yr in males; p=0.048) and lower hemoglobin at presentation (13.2 in females; 14.3 in males; 
p=0.003). Mean household income per capita were comparable among sexes ($40,444/yr in females; $42,701/yr in males). 
Female patients also had a lower BMI and higher total cholesterol, though not statistically significant. Presenting symptoms 
were similar in both sexes. Evidence of villous blunting on biopsy was less prevalent in females (76.9% in females; 85.7% in 
males). Females were also self-reportedly more adherent to a gluten free diet. 
 

Conclusion  
This study found similar presentation of Cd in male and female patients. The differences noted were females presented at a 
younger age, had lower hemoglobin on presentation, and were more adherent to a gluten free diet. There was a trend 
towards males having more villous blunting on initial biopsy, suggesting a relative delay in diagnosis and increased illness 
severity at presentation. Notably, similar household incomes between groups suggest that sex discrepancies in time-to-
diagnosis, initial disease severity, and dietary adherence may be due to factors other than financial barriers. Clinicians must 
have a high index of suspicion for CD in  male and female populations. 
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ABSTRACT CONTENT 
 
Objectives  
Past studies reported differences in disease expression, epidemiology, coexisting diseases, complications, and association 
with obesity, between pediatric and adult patients with celiac disease (CD). The purpose of this study was to compare 
demographic, clinical and social data as well as adherence status between pediatric and adults celiac disease 
 

Methods  
An anonymous online questionnaire has been sent via the Israeli Celiac association and through social networks. Socio-
demographic and clinical data were reported. Adherence to GFD was assessed by Biagi questionnaire. 
 

Results  
445 patients were included in the study, mean age 25.7±17.5 years, 71.9% female. Patients were divided into 6 different 
age groups- under 6 years old (134 patients) , 6-12 (79 patients), 12-18 (41 patients), 18-30 (81 patients), 30-45 (79 
patients) and 45 + years old (23 patients).  Abdominal pain, diarrhea, distended abdomen, anemia, TSH abnormalities and 
short stature had different prevalence among the different age groups. 
 
We found significant differences in – Gender (more females in the adult group- 78% vs 63%, P<0.001) as well as in ethnicity 
(more Ashkenazy Jew in the adult group, 62% vs 45%, P<0.001). The pediatric group had more frequent gastroenterology 
and dietitian follow up (p<0.001 in both). Pediatric patients reported to be more frequent a part of a supporting group 
compared to adults (p=0.002). Finally, pediatric patients were found to be more compliant to GFD compared to adults 
(p<0.001) 
 

Conclusion  
there are differences in the clinical profile of celiac disease between children and adults. Pediatric celiac patients are more 
adherent to GFD. Different management approach should be considered in the different age groups.<br /> 
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ABSTRACT CONTENT 
 
Objectives  
The data on infantile celiac disease  is scarce. This study aims at providing data on clinical profile , etiological factors , 
diagnostic markers in patients of infantile coeliac  (age of onset ≤2 years) & comparing it with children with onset after 2 
years 
 

Methods  
A prospective analysis of medical records of 683 children with CD,  was performed  over the last 1 year. Demographic 
profile, symptoms, family history, breast feeding details, age of cereal introduction, serology and biopsy findings, 
compliance to gluten free diet and follow up clinical data were recorded & compared between 2 groups- Infantile celiac 
(age of onset ≤2 years) and those with onset more than 2 years. 
 

Results  
Of 683 children (53% boys),mean age  6 years, 34 % had infantile onset. Typical coeliac disease was  significantly more 
common in infantile group (78% vs 52%). Any breast feeding & duration of exclusive breast feeding was significantly less in 
the infantile group (87% vs 95%; 4.6 vs 6.8 ). 13% of children with infantile onset CD never had any breast feeding 
compared to 5 % in older onset CD (<0.001).  Mean age of cereal introduction was 7 months vs 9.4 months in older children 
(p<0.001) .  Presentation with celiac crisis was higher in the infantile group (6.2% vs 1%, p=0.001). Biopsy was performed in 
87% of which Marsh 3 changes were seen in 85%. Infants had a significantly faster catch up growth and haemoglobin 
recovery. 
 

Conclusion  
*One third of CD occurs in the infant age group in the Coeliac belt of India.   
 
*Infants are significantly more likely to have Typical CD,  no exclusive breast feeding, as well as lesser duration of exclusive 
or any breast feeding. 
 
*Presentation with celiac crisis was higher in the infantile group. 
 
*Faster recovery in terms of height and weight catch up and  faster haemoglobin recovery was seen in the infantile group. 
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ABSTRACT CONTENT 
 
Objectives  
We aimed to relook at the clinical features of children diagnosed with CD attending a  Coeliac Disease Clinic (CDC) in the CD 
belt of North India over the last 1 year. 
 

Methods  
A prospective analysis of medical records of 683 children with confirmed CD, who attended the CDC over the last 1 year 
was performed. Demographic profile, symptoms, family history, breast feeding details, age of cereal introduction, serology 
and biopsy findings, compliance to gluten free diet were analysed. 
 

Results  
Of the 683 children 53% were boys & mean age was 6 years. Most common presentations were pallor/anemia (82%), 
growth faltering (70%), abdominal pain (62 %), diarrhoea (58%), abdominal distension (58%), vomiting (23 %) and 
constipation (20%) . Family history of coeliac disease was found in 11 % and family history of autoimmunity in 6%. 
Associated autoimmune disorders were seen in 7.2 %. Typical CD was seen in 61% of children. Any breast feeding was seen 
in 89% and 14% had never had any exclusive breast feeding. Mean age of cereal introduction was 8.7 months. Presentation 
with coeliac crisis was 3%, Vitamin D deficiency in 27% & water soluble deficiency in 17%. TTGA was positive in 85% (>10 
ULN- 63%). Biopsy was performed in 87% of which Marsh grade 3 changes were seen in 85 %. Patients with poor 
compliance to GFD had increased incidence of type 1 DM(5%) and  hypothyroidism(14%), p <0.001, but poor compliance 
did not affect recovery of growth & anemia. 
 

Conclusion  
*61% children had typical CD.  
 
*Villous atrophy was seen in 85% of biopsied patients.  
 
*Family history of CD was present in 11% & autoimmune disease in 7%.  
 
*Poor compliance to gluten free diet was associated with development of hypothyroidism and type 1 diabetes mellitus but 
normal catch up of growth & recovery of anemia. 
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ABSTRACT CONTENT 
 
Objectives  
To describe the correlation between serum levels of total immunoglobulin A (IgA) and tissue transglutaminase IgA 
antibodies (tTG-IgA). 
 

Methods  
All serum samples routinely analyzed for total IgA and tTG-IgA at the Department of Clinical Immunology at Odense 
University Hospital from 2011-2018 were included. Furthermore, we included serum samples analyzed for tTG-IgA from 
2007-2010, where total IgA was not routinely analyzed. The serum samples included both screening of patients suspected 
of celiac disease and control of patients diagnosed with celiac disease. 
 
Total IgA was analyzed by Optilite® (The Binding Site); measuring range: 0.021-7.2 g/l). tTG-IgA was analyzed by Quanta 
Lite® R h-tTG (Inova Diagnostics Inc); measuring range: <20 arbitrary units (AU) (negative) to >150 AU. 
 

Results  
From 2011 to 2018, tTG-IgA was analyzed in 71,269 serum samples (53,802 unique individuals) and total IgA was available 
for 71,125 of these samples (53,721 individuals). A total of 4,750 serum samples were positive for tTG-IgA (≥20 AU), hereof 
662 with tTG-IgA ≥150 AU. Total IgA was < 0.021 g/l in 392 samples; 5 of these had positive tTG-IgA. 
 
In serum samples negative for tTG, the median total IgA was 1.75 g/l (IQR 1.19;2.44). In serum samples with positive tTG 
(≥20 AU), the median total IgA was 1.96 g/l (IQR 1.32;2.96). 
 
A total of 52,414 individuals had at least one serum sample with a negative tTG-IgA. For 976 of these individuals, one or 
more samples were positive for tTG-IgA from 2007 to 2018; 206 with tTG-IgA ≥150 AU. 
 
The median total IgA was 1.77 g/l (IQR 1.20;2.46) in individuals with only negative tTG-IgA; 2.19 g/l (IQR 1.46;3.02) in 
individuals with the highest registered tTG-IgA ≥20-50 AU; 1.89 g/l (IQR 1.24;2.64) in individuals with tTG-IgA ≥50-100 AU; 
1.60 g/l (IQR 1.22;2.30) in individuals with tTG-IgA ≥100-150 AU; and 1.57 g/l (IQR 0.98;2.10) in individuals with tTG-IgA 
≥150 AU. (Kruskall-Wallis; p<0.0001). 
 

Conclusion  
Our findings suggest that individuals with a history of low levels of positive tTG-IgA have higher total IgA compared to 
individuals with a history of only negative tTG-IgA or high levels of tTG-IgA. 
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ABSTRACT CONTENT 
 
Objectives  
<br /> 
The main objective of our work was to evaluate the prevalence of CD among school-age children (6 years-15 years) in the 
Algiers area, and secondarily describe the clinical forms of children diagnosed in our study. 
 

Methods  
<br /> 
During the 2014-2015 school year, we tested with a rapid test finger (Biocard coelic testew generation) 4868 children, 2273 
boys and 2595 girls (respectively 2369 in the primary school and 2499 collegian) .The children with positive IgA AtTG  
negative IgA  had  assay, IgA or IgG  AtTG by ELISA, HLA typing and intestinal biopsy. We used the diagnostic criteria of the 
ESPGHAN 2012. 
 

Results  
<br /> 
  
 
4 children were already known as having a CD and we screened 25 children with IgA or IgG AtTG positive, positive HLA DQ2 
and ± histological evidence the prevalence is 0.59% (95% CI 0.40-0.86) either 1: 169. The seroprevalence of CD is 0.53% 
(95% CI 0.35-0.72) either 1: 188.There is no difference in the prevalence whatever the age group. 
 
The sex ratio is 0.52 but no significant difference between the two genders.The z-scores of height for children diagnosed 
are significantly lower than those of the sample (p = 0.0026). While the z-scores of weight and BMI are lower but not 
significantly. 
 
17 children had a classic form of CD, including 13 with digestive manifestations, it were mainly pain and abdominal 
bloating. The extra digestive manifestations were represented by anemia, asthenia and anorexia.8 children had silent CD 
and an 10 years old boy presented a potential CD. 
 

Conclusion  
The prevalence of CD in the pediatric population in Algiers is similar to that found in the neighboring country and even to 
that found in the Western countries.The forms are multiples but even children with digestive symptoms are not diagnosed, 
for this reason it's interesting to give better information about this disease for general doctors, school physicians to allow 
an early diagnosis. 
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ABSTRACT CONTENT 
 
Objectives  
The overlap between celiac disease (CeD) and type-1 diabetes (T1D) has been well documented in the Caucasian 
population, however their co-occurence in other ethnic groups has been understudied. CeD is considered rare in individuals 
of African descent (Ciclitira et al. 2001), however in a blood donor screening, 1/250 African-Americans were found to have 
positive endomysial antibodies (Not et al. 1998). Whether the lower incidence of CeD in this ethnic group is due to a lower 
frequency of HLA-DQ2/DQ8 or to non-genetic factors is unclear. Brar et al, reported that 1% of patients with CeD and T1D 
at Columbia University were African-Americans (2006). No reports explored this overlap in other ethnic groups. Here we 
looked retrospectively at the overlap of T1D and CeD in the diverse population of the University of Chicago. 
 

Methods  
EPIC SlicerDicer tool was used to identify all patients who received diagnosis of CeD and T1D in the past 5 years and pooled 
out their demographic data. 
 

Results  
We identified 121 patients with a combined diagnosis of T1D and CeD, 63% were females. In relation to ethnicity: 4 (3.3%) 
patients self-identified as being of Hispanic/Latino ethnicity, 4 of unknown race/ethnicity. Among the 113 (93.4%) self-
referred as not Hispanic/Latino, 107 (94.7%) identified as white, 1 (0.9%) unknown, 1 (0.9%) native American and 4 (3.5%) 
as Black/African-American. Even though less frequent than in Caucasian individuals, the co-occurrence of T1D and CeD 
among people of African descent is not negligible and similar to those of Hispanic descent. 
 

Conclusion  
This report is one of the few describing the co-occurrence of T1D and CeD in individuals of African and Hispanic descent. 
The evidence that CeD prevalence is not negligible in these ethnic groups, suggests that screening should not be omitted, if 
clinical suspect is present. A wider population study will be designed to assess the frequency of HLA-DQ2/8 alleles and CeD 
serology prevalence in these ethnic groups. 
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ABSTRACT CONTENT 
 
Objectives  
Persistently active CeD despite adherence to a GFD is common. Ongoing villous blunting may cause complications, yet 
predicting persistent mucosal injury is challenging. We aimed to define factors associated with healing or persistent villous 
blunting in a multi-national cohort of patients with initial and follow up duodenal biopsies, in order to stratify populations 
who may benefit from adjunctive therapies, and to assess the role of re-biopsy. 
 

Methods  
Samples from patients with initial and follow up biopsies were evaluated blindly by two pathologists to assess Marsh 
score/intraepithelial lymphocytes (IELs). Biopsy location, symptoms, tTG serology, hemoglobin, diet adherence and 
medications were recorded. Initial and follow-up biopsies were compared by chi square/Wilcoxon sign rank test. 
 

Results  
214 paired biopsies were obtained from 107 patients, mean re-biopsy interval 2.4 years. Of 97 patients with initial Marsh 3 
scores in distal duodenal biopsies 69 showed improvement and 28 showed persistent Marsh 3 scores at follow up. 
Improved histology was associated with strict adherence to a GFD (p=0.022), diarrhea resolution (0.025) and weight 
normalization (p=0.028). In patients with persistent blunting, 43% observed a strict GFD, 29% had normal tTG titers, and 
25% had no CeD symptoms. In patients with improved histology, 55% had persistently positive tTG, 37% had diarrhea, 60% 
had abdominal pain and 35% had persistent weight loss. Overall, no statistical difference in symptoms was found between 
patients with or without persistent enteropathy. In 96 patients with IEL counts at both timepoints, normalization (33 
patients) or persistence of increased IELs (63 patients) was not associated with any clinical parameter (p=NS). 
 

Conclusion  
Common laboratory tests, and signs and symptoms of celiac disease do not reliably predict duodenal mucosal healing at re-
biopsy. Ongoing Marsh 3 villous blunting and increased intraepithelial lymphocytes may be present despite clinical 
improvement. These findings support the need for assessment of mucosal healing in celiac disease. 
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ABSTRACT CONTENT 
 
Objectives  
Psychiatric disorders especially anxiety is one of the considerable extra-intestinal manifestations of celiac disease. The aim 
of this study is to evaluate the level of anxiety in treated patients with celiac disease (CD) in Iran 
 

Methods  
A total of 283 CD patients (190 female, 91 male) were enrolled in a study during 2016-2018. Zung Self-Rating Anxiety Scale 
(SAS) questionnaire including demographic data such as age, gender, education-level, family history and duration of gluten-
free diet (GFD) as well as 20 anxiety assessment questions were completed. Data were analyzed by SPSS version 20 
 

Results  
The anxiety level in CD patients was remarkably high (53.61%). Females were significantly associated with a probable 
anxiety disorder (55.27% versus 48.75%, p=0.009). There was no significantly difference between other personal items 
[married versus; P=:0.299), (CD family history; P=:0.139), (age groups; P=:0.135), (education level; P=0.304)]. The duration 
of gluten free diet had no noticeable effect on prevalence of anxiety (51.96% had GFD for<6 month and 48.4% had GFD for 
> 6 month; P=0.562). 
 

Conclusion  
Anxiety may increase the risk of a reduced health-related quality of life and irritable bowel-like symptoms in CDs. As anxiety 
in female on a GFD is higher than in male, screening for anxiety in female celiacs on a GFD is recommended 
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ABSTRACT CONTENT 
 
Objectives  
The association between celiac disease (CD) and chronic hepatitis C (CHC) has been suggested in several epidemiological 
studies with controversial results. The aim of this study was to determine the frequency of CD in Tunisian patients with 
CHC. 
 

Methods  
Ninety six sera of patients with CHC were screened for CD with IgA endomysial antibodies (EmA) by indirect 
immunofluorescence using human umbilical cord cryosections as substrate. Positive sera in EmA were also tested with IgA 
anti-transglutaminase 2 (Anti-TG2) and IgA and IgG anti-deamidated gliadin peptides antibodies (Anti-DGP ) using an 
Enzyme Linked Immunosorbent Assay. The control group consisted of 2500 healthy blood donors. 
 

Results  
Among 96 sera of CHC patients, one was positive in EmA (1.04%).  The patient with IgA EmA had also IgA anti-TG2 and IgA 
and IgG anti-DGP. The frequency of EmA was higher than that of the control group but the difference was not statistically 
significant (1.04% vs. 0.28%). CHC patients were divided in two groups: 53 untreated and 43 under treatement. The patient 
who had EmA was an untreated patient. The frequency of EmA in untreated patients was therefore 2.32% (1/43). This 
frequency was higher than in healthy blood donors but the difference was not statistically significant (2.32% vs 0.28%). The 
patient with EmA is a 38-year-old woman. The frequency of EmA in female untreated patients was higher than in female 
healthy blood donors but the difference was not statistically significant (4% vs 0.4%). 
 

Conclusion  
The frequency of CD in CHC Tunisian patients seems to be slightly higher than in healthy subjects. Studies with a larger 
sample should be undertaken  to support this association. 
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ABSTRACT CONTENT 
 
Objectives  
To develop, test and provide a public database (www.allergenonline.org/celiachome.shtml) to compare novel peptides and 
proteins to those that elicit celiac disease (CeD). The European Food Safety Authority now requires comparison of 
sequences of new proteins in genetically engineered crops with CeD eliciting proteins. 
 

Methods  
In-depth literature reviews were conducted (2009-2012 and 2016-2018) to identify peptides and proteins with 
demonstrated risks for eliciting CeD based on studies of gluten-specific CD4+ T cell activation, intestinal pathology or 
cytokine production in CeD subjects. Identified peptides and proteins were collected for positive matches for new proteins 
using an exact peptide matching program and FASTA comparisons. Protein sequences from Pooideae (wheat, barley, rye 
and oats) and gluten-like sequences of other monocots (rice, maize, sorghum or millet) and dicots within the NCBI protein 
database were tested to establish prediction criteria. 
 

Results  
The 2012 database was revised in 2018 and includes 1,013 peptides and 72 gluten proteins from published studies. Tissue 
transglutaminase in intestinal lamina propria changes specific glutamine amino acids to glutamate increasing binding 
potency. Therefore both native and deamidated peptide forms are included. Exact peptide matches are definitive while 
FASTA comparisons can be used to ensure glutens with previously unidentified CeD peptides are identified. FASTA testing 
of gluten homologues within and outside of Pooideae show excellent predictions for risk or safety based CeD history of the 
sources. 
 

Conclusion  
Criteria differentiating CeD safe proteins from eliciting proteins are the absence of exact peptide matches and of FASTA 
alignment identity scores < 45% over 100 amino acid segments with E scores > 1e-14. 
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ABSTRACT CONTENT 
 
Objectives  
The role of the small intestinal microbiota in gluten metabolism has emerged in recent years. However, differences in 
bacterial gluten metabolism based on CeD diagnosis or HLA risk have not been studied. Here, we investigate the gluten 
metabolic capacity of duodenal microbiota obtained from patients with active CeD and healthy controls with or without 
CeD risk alleles. 
 

Methods  
Duodenal aspirates from CeD patients (n=3; +ve tissue transglutaminase 2, Marsh III, heterozygous for DR3-DQ2) and 
healthy controls (-ve tTG2, normal biopsy) with (n= 4; heterozygous for DR3-DQ2) or without (n=2) genetic susceptibility 
were selected. Germ-free C57BL/6 mice fed a gluten-containing diet were colonized with duodenal aspirates from human 
donors (3 mice per donor). Two weeks post-colonization, mice were placed on a gluten-free diet for one week. Two hours 
before sacrifice, all mice were gavaged with 7 mg gliadin. The small intestinal content was collected and gluten quantified 
using G12 antibody. Small intestinal washes were incubated with different gliadin substrates and microbiota was analyzed 
by 16S sequencing Illumina. 
 

Results  
Mice were successfully colonized with duodenal aspirates, and the microbiota profiles in mice clustered by human donor. 
Colonization reduced the amount of immunogenic peptides in feces of all the recipient mice (~90%) but the hydrolytic 
profile toward gluten substrates by small intestinal washes was characteristic of each community. Bacterial diversity and 
the presence of Clostridium were inversely correlated with the amount of gluten recovered in the small intestine. Mice 
colonized with microbiota from active CeD had higher amount of 33-mer derived peptides in the small intestine whereas 
mice colonized with microbiota from healthy controls harbouring DR3-DQ2 had greater capacity to degrade gluten and this 
correlated with reduced amounts of the 33-mer peptide. 
 

Conclusion  
The small intestinal microbiota of DR3-DQ2 positive individuals without CeD may be protective by having effective gluten 
metabolic capacity. 
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ABSTRACT CONTENT 
 
Objectives  
Relatives of celiac disease (CD) patients are susceptible to the disease because of genetic predisposition and possibly also 
due to environmental factors. We have previously reported increased seropositivity to Saccharomyces cerevisiae (ASCA), 
Pseudomonas fluorescence (I2) and Bacteroides Caccae (OmpW) in CD. We hypothesized that these markers could be 
overrepresented also in relatives of CD patients. 
 

Methods  
Frequency of seropositivity and ASCA, I2 and OmpW concentrations were compared between 463 first-degree relatives of 
CD patients and 58 untreated CD patients, 55 patients on a gluten-free diet and 80 non-celiac controls. Furthermore, CD-
associated HLA and tissue transglutaminase (tTGab) and endomysium (EmA) antibodies were measured. 
 

Results  
One or more microbial marker was positive in 75% of relatives, 97% of untreated CD and 87% of treated CD patients and 
44% of controls. The relatives also had higher median ASCA IgA (9.1 vs 4.5 U/ml, p<0.001) and ASCA IgG (8.9 vs 5.8 U/ml, 
p<0.001) and I2 (absorbance 0.74 vs 0.32, p<0.001) concentrations compared with controls even after excluding subjects 
with positive tTGab and EmA (n=49). There was a weak positive correlation between tTGab and ASCA IgA (r=0.31, p<0.001). 
Seropositivity of relatives was not significantly associated with HLA genotypes (DQ2.5, DQ8, DQ2.2, DQ2+DQ8 or DQ2 and 
DQ8 negative). 
 

Conclusion  
Relatives of CD patients demonstrated higher frequency of seropositivity for microbial markers and increased 
concentrations of ASCA and I2 compared with non-celiac controls. These findings were not associated with HLA DQ2 or 
DQ8, suggesting the role of environmental factors and other genetic variants. 
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ABSTRACT CONTENT 
 
Objectives  
Most individuals with compatible genetics and gluten exposure do not develop celiac disease (CD), suggesting possible 
involvement of yet unknown factor(s) in the loss of tolerance to gluten. We utilized an ongoing prospective longitudinal 
birth cohort of infants at-risk of CD to investigate whether infants that develop CD will have an altered gut microbiome 
composition and function prior to development of CD. 
 

Methods  
As part of a large ongoing prospective study of infants at-risk of CD from birth, 10 children who developed CD during the 
study and 10 control participants matched with age, gender, and HLA genetics were investigated. Serum was tested for 
celiac autoantibodies every 6 months and HLA genetics were performed at 1 year of age. Feces were collected from birth 
through the development of CD or corresponding time point in control participants. A total of 167 samples underwent 
shotgun metagenomic sequencing, followed by multi-kingdom taxonomic, and functional analyses using CosmosID 
metagenomics platform. Resultant communities and pathways underwent comparative intra-subject and case control 
analysis. 
 

Results  
Our analysis uncovered no significant differences in microbiome diversity between cases and controls from birth through 
CD onset but demonstrated compositional and functional shifts in the microbiome. Differential abundance of microbial 
species and/or functional genes and pathways between cases and controls were detected as early as 2 years before disease 
onset. Decreasing abundances of butyrate producing organisms (Clostridium clostridioforme (p<0.01)) were observed in 
cases prior to CD onset. Over- and under- abundance of genes associated with synthesis and degradation of ketone bodies 
as well as styrene and fluorobenzoate degradation prior to CD development, respectively, were also observed. 
 

Conclusion  
Significant differences in microbial function and species abundance before CD onset are evident suggesting potential role of 
microbiome alterations in the development of CD. 
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ABSTRACT CONTENT 
 
Objectives  
This retrospective chart review was performed to determine if there is a link between high celiac disease genetic risk in 
patients with suspected celiac disease and positive tests for Lyme disease. 
 

Methods  
A retrospective chart review was conducted on a series of patients presenting for care at clinic in San Rafael, CA, between 
November 2015 and January 2019. Patients who had a suspected diagnosis of celiac disease based on symptoms of 
“irritable bowel,” cognitive dysfunction, or fatigue associated with gluten intake and a high genetic risk for celiac disease 
defined as either DQ2+DQ8, DQ2+DQ2 or DQ2 homozygous DQB1*02, DQ8+DQ8, DQ8+DQB1*02, or DQ2 alone who had 
positive testing for Lyme disease defined as a positive or equivocal Western blot with at least 3 specific bands on IgM 
testing, or IgG Western blot testing. 
 

Results  
A total of 10 patients met inclusion criteria. Four patients had a response to a strict gluten-free diet including elimination of 
likely cross contamination without treatment for Lyme disease. A total of six patients responded to a combination of a 
strict gluten-free diet and antimicrobial treatment for Lyme disease. In the patients treated for Lyme disease, it was not 
clear which factor was more important in their recovery, adherence to a strict gluten-free diet or treatment for Lyme 
disease. 
 

Conclusion  
In patients with suspected celiac disease based on a high genetic risk and consistent symptoms who are being exposed to 
gluten or gluten cross contamination, Lyme serology may be positive. Further research needs to be done to determine 
whether the Lyme serology is falsely elevated in these cases and whether eliminating gluten and gluten cross 
contamination is sufficient to improve the symptoms in these patients. 
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ABSTRACT CONTENT 
 
Objectives  
The influence of tobacco consumption on celiac disease ( CD ) is unknown, the objectives of this study are to examine the 
effects of smoking on the severity of celiac disease at diagnosis, age at diagnosis, and on the occurrence of complicated 
forms of this disease. 
 

Methods  
A retrospective study was carried out between 1995 and 2017, at the hospital Ibn sina of rabat, on 241 patients with celiac 
disease, including patients diagnosed in adulthood and in whom data on smoking are available. The severity criteria were 
collected at the time of diagnosis: presence of typical digestive symptoms, anemia, hypoalbuminia,bone demineralization 
and total villous atrophy. These criteria were compared between smokers, non-smokers and former smokers. At the same 
time, a comparison was made of the age of diagnosis of CD among these three categories. The relationship between the 
appearance of complicated forms of celiac disease such as refractory sprue or intestinal lymphoma and smoking has been 
studied. 
 

Results  
241 patients were included, 41(17%) were smokers , 185( 76,7%) were non-smokers, and 15(6,2%) weaned at the time of 
diagnosis of celiac disease. 
 
The proportion of onset of typical digestive symptoms, anemia, hypoalbuminemia, bone demineralization and villous 
atrophy are similar, not dependent on smoking. 
 
The average age of diagnosis of CD is 32 years for smokers, 38 years for non-smokers and 46 years for former smokers. 
 
2,5% of smokers suffer  from the complicated form of this disease, compared to only 0,5% for non-smokers. 
 

Conclusion  
This study showed no difference in the diagnosis or occurrence of CD between smokers and non-smokers. Tobacco has an 
impact only on the age of onset of CD, in fact, smokers tend to suffer  from this disease in an early age. 
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ABSTRACT CONTENT 
 
Objectives  
The only available treatment for celiac disease (CD) is to follow a life-long gluten-free diet. In foods labeled as “gluten-free,” 
the gluten level must not exceed 20 mg/kg of gluten. Effective test methods are needed to determine the gluten 
concentration in food. In the present study, we aimed to compare the performance of R5 with G12 antibody-based ELISA 
methods to detect gluten contamination in gluten-free products collected from CD affected patients on a GFD. 
 

Methods  
All CD patients on a GFD for ≥2 years were proposed to provide their one-day gluten-free food samples prepared at home. 
All food samples including breakfast, lunch, snacks, and dinner were considered for the analysis. Water, milk, fruits, 
vegetables, and other naturally gluten-free items were excluded. All food samples were tested with R5 antibody-based 
ELISA (R-Biopharm, Darmstadt, Germany) and G12 antibody-based ELISA (Biomedal diagnostics, Spain). Food products 
containing gluten level < 20 ppm were considered as gluten-free. 
 

Results  
So far, 199 food samples have been provided by  31 CD patients already on GFD. Of  199 collected food samples 171 
samples were tested by R5 and G12 ab ELISA.  From all tested samples, 169 food samples found negative (<LOD) for either 
R5 antibody method or G12 antibody-based method. Three samples quantified more than 20 ppm of gluten by both ELISA 
methods (R5 and G12). 
 

Conclusion  
This is an ongoing study, preliminary results of the study show that so far there is no difference in the performance of the 
two available ELISA method for the detection of gluten contamination (R5 and G12).  In the coming days, more number of 
samples will be tested and a final result conclusion will be drawn. 
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ABSTRACT CONTENT 
 
Objectives  
The aim was to investigate if there is an association between season of birth (SOB) and celiac disease autoimmunity (CDA) 
and celiac disease (CD), in relation to other pre- and perinatal factors. 
 

Methods  
Included were 6,804 newborns carrying HLA-DQ2 and/or DQ8 followed for a median 10 years (range 2-14). Annual 
screening for CD with tissue transglutaminase antibodies (tTGA) occurred from the age of 2 years, and earlier samples from 
tTGA positive children were tested retrospectively to determine age of seroconversion. CDA was defined as positive tTGA 
confirmed in consecutive samples and CD as Marsh ≥2 or a mean tTGA level >100 Units. Cox regression was used to assess 
the association of SOB on risk for CDA and CD, after adjusting for HLA, country, gender and a family history of CD. Pre- and 
perinatal exposures included pregnancy complications, maternal infections, anti-inflammatory or antimicrobial medication 
and vaccinations during pregnancy. 
 

Results  
At time of analysis, 1,279 (18.8%) children had developed CDA and 476 (7.0%) CD. Compared to winter, children born in 
spring were at an increased risk of CDA (HR=1.2, 95%CI=1.0-1.4) and CD (HR=1.5, 95%CI=1.1-1.9). None of the studied pre- 
and perinatal factors showed a significant interaction with SOB. Maternal genital herpes increased the risk of CDA (HR=1.4, 
95%CI= 1.1-1.9), whereas premature labor decreased the risk of CDA (HR=0.7 95%CI=0.6-0.9). 
 

Conclusion  
Spring birth increased the risk of developing CDA and CD. None of the pre- and perinatal factors tested modified the effect 
of SOB on the risk of CDA or CD. 
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ABSTRACT CONTENT 
 
Objectives  
Probiotics per definition should have beneficial effects on human health, and their consumption is tremendously increased 
in the last decades. Gluten dependent populations are encouraged to consume probiotics, for multiple, non-scientifically 
proven reasons. In parallel, the amount of published material and claims for their beneficial efficacy increased 
continuously. Recently, multiple systemic reviews, meta-analyses and expert opinions expressed criticism on their claimed 
effects and safety. 
 

Methods  
Search strategies were performed using PubMed, Medline, EMBASE, Scopus, and the Cochrane Database of Systematic 
Reviews, to identify the most relevant publications. 
 

Results  
The dark side of the probiotics are reviewed, in terms of problematic research design, incomplete reporting, and lack of 
transparency and under reported safety. Highlighted are their potential virulent factors and their mode of action in the 
intestinal lumen, risking the physiological microbiome equilibrium. Finally, regulatory topics are discussed in order to 
lighten the heterogeneous guidelines applied world-wide. 
 

Conclusion  
The shift in the scientific world towards better understanding of the human microbiome, before consumption of the 
probiotic cargo, is highly blessed. Celiac disease health care teams should be aware of the side effects of probiotics, before 
recommending them to patients. It is hope that the better knowledge will extend the probiotic repertoire, re-confirm 
efficacy or safety, establish its efficacy and substantiate its beneficial effects. 
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ABSTRACT CONTENT 
 
Objectives  
Microbial transglutaminase (mTG) is a survival factor for bacteria that is heavily used as a protein glue in the processed 
food industries. Despite the manufacturers’ claims for it safe usage, scientific observations are accumulating for its 
unwanted effects on human health. 
 

Methods  
Search strategies were performed using PubMed, Medline, EMBASE, Scopus, and the Cochrane Database of Systematic 
Reviews, to identify the most relevant publications. 
 

Results  
The enzyme can cross link proteins, imitating its family member, tissue transglutaminase, the autoantigen of celiac disease. 
Its gliadin cross-linked complexes are immunogenic in celiac disease. In the intestinal lumen, mTG exerts anti protease 
activity and forms resistant isopeptide bonds, it is anti-phagocytic, thus suppressing luminal protective pathways. It 
increases intestinal permeability, is trans-epithelial transported and faces the enteric mucosal immune cells. Finally, mTG-
containing products can react as emulsifiers and mucolytic agents thus compromising barriers’ integrities. 
 

Conclusion  
The present review summarizes and updates on the potential detrimental effects of mTG, aiming to protect the public from 
the enzyme’s unwanted effects. 
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ABSTRACT CONTENT 
 
Objectives  
Gluten free diet (GFD) is the cornerstone treatment for patients with Celiac disease (CeD). However, there is a paucity of 
data on the type of GF food consumed by Indian CeD patients and more importantly the extent of gluten contamination 
therein. We evaluated the gluten content in labeled and unlabeled GF food products currently available in Indian market. 
 

Methods  
A total of 393 processed and commercially available GF products (including both naturally [n=198] and certified labeled GF 
products [n=195]) were randomly collected from supermarkets of a metropolitan city (Delhi). Those, not available in stores, 
were purchased from e-commerce sites. Gluten level in food was determined by Ridascreen Gliadin sandwich R5-enzyme-
linked immunosorbent assay (R-Biopharm AG, Germany). As per Codex Alimentarius, European Commission Regulation and 
Food Safety and Standard Authority of India, “gluten-free” labeled products must not contain >20 mg/kg of gluten. 
 

Results  
Of 198 samples of labeled GF products, 28 samples (14.1%) had gluten content >20 mg/kg (range: 25.6-713.7 mg/kg) and 
170 items had gluten content within permissible limits (range: 1.41-19.5 mg/kg). Among non-labeled natural GF foods, 
twenty samples (10.2%) had gluten content >20 mg/kg (range: 23.2-168.8 mg/kg), while 175 items had gluten content <20 
mg/kg (range: 1.27-11.36 mg/kg). Products contaminated with gluten belonged most commonly to cereals and its products 
like pasta/macaroni, cereal based snack foods and pulse products. Contamination levels were negligible in in products 
manufactured by companies producing only GF foods. 
 

Conclusion  
A substantial number (14.1%) of labeled GF products available in India have high gluten content. Patients with CeD should 
be aware about this fact and ingestion of contaminated GF food products may be the reason for non/partial response in 
them. 
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ABSTRACT CONTENT 
 
Objectives  
Introduction: The pathogenesis of coeliac disease is not fully understood. Higher frequency of enterovirus infections during 
early childhood has been found to be associated with later coeliac disease (Kahrs CR et al. 2019). 
 
Objective: Our aim was to investigate whether early life exposure to enterovirus differs between children who later will 
develop coeliac disease and healthy controls. 
 

Methods  
During the international prospective DIABIMMUNE Study 9 children (5 boys) followed up from birth to the age of 3 years 
developed coeliac disease. Mean age when coeliac disease related antibodies became positive was 2.7 years (range 1.5-3 
years). One control for every coeliac disease case was matched for the coeliac disease specific HLA DR/DQ genotype, 
country of birth, time of birth and sex. Using RT-PCR, enterovirus RNA was analysed from the stool samples collected 
monthly from 1 to 12 months. Using ELISA, IgA and IgG antibodies against enterovirus were measured from the serum 
sample of the children with coeliac disease at the time point of seroconversion to positivity for autoantibodies associated 
with coeliac disease. The corresponding serum samples from the control children were collected at the same age. 
 

Results  
There were 4/72 (5.6%) positive stool samples in the coeliac disease group and 1/75 (1.3%) in the control group (P>0.05). 
At the time of seroconversion there were 4/9 (44.4%) positive samples of enterovirus IgA and 3/9 (33.3%) positive samples 
of IgG antibodies in the both groups. There was no significant difference in the level of antibodies between the groups 
(35.2 vs 29.8 EIU for IgA, P>0.05; 18.3 vs 21.3 EIU for IgG, P>0.05). 
 

Conclusion  
Although there were no differences in the level of enterovirus antibodies at the time of seroconversion, patients who later 
developed coeliac disease tended to have more enterovirus positive stool samples during the first year of life. 
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ABSTRACT CONTENT 
 
Objectives  
Gluten free (GF) diet is the only definitive treatment for patients with Celiac disease (CeD). While concerns have been 
raised on the nutritional quality of GF food in the western world, there is paucity data on the nutritional content and cost 
of gluten free (GF) food-items in comparison to their gluten containing counterparts. 
 

Methods  
Nutrient composition and cost of commonly consumed labeled GF (n=200) and non-labeled naturally GF/gluten containing 
(n=220) food items, systematically obtained from supermarkets of metropolitan city of India (Delhi), were compared. The 
nutritional content per 100 g of product and per gram cost was taken for comparison under different categories. 
 

Results  
GF pasta/macaroni products had lower protein (7.8g vs 12.5g) and higher carbohydrates (79.3g vs 73.7g) compared to their 
gluten containing counterparts. Similarly, GF cereals and cereal flour mixes had lower protein (9.56g vs 12.8g) and 
substantially lower fiber (2.8g vs 13.3g) than gluten containing flours. In case of GF biscuits, the carbohydrates were lower 
(55.7g vs 69.3g) and fats were higher (26.7g vs 19.3g) including saturated fat (12.8g vs 9.2g) and trans fat (0.9g vs 0.03g). 
The trans-fat content was >1.5g in most of the GF biscuits and cookies. GF cereal-based snack foods contained higher 
sodium (1293mg vs 658.5mg) than their gluten containing counterparts. Overall, GF foods were more expensive, ranging 
from 1.6 (biscuits and cookies) to 3.8 times (snack foods) than similar gluten containing counterparts. 
 

Conclusion  
Compared to their gluten containing counterparts, gluten-free foods are substantially costlier and less nutritious with 
respect to their protein, fiber and fat content, particularly the saturated and trans-fat. Strategies need to be developed to 
lower the cost and improve the nutritional quality of gluten-free food items. 
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ABSTRACT CONTENT 
 
Objectives  
There are concerns regarding nutritional deficiencies and risk of metabolic syndrome inn patients with Celiac disease (CD) 
on a gluten-free diet (GFD).  This study assessed if patients with CD trying to follow a GFD meet Recommended Dietary 
Allowance (RDA) targets for macro- and micronutrients and the effect of supplement use in reaching RDA targets. 
 

Methods  
Adults (>16 years) with biopsy confirmed CD (Marsh 3) were recruited within 6 weeks of starting a GFD. Participants 
prospectively completed a 3-day food record, including dietary supplement use, at 6, 12, and 24 months after study entry. 
Macro- and micronutrient consumption was determined using the Nutrition Coordinating Center Food & Nutrient Database 
(NCCDB), USDA National Nutrient Database for Standard Reference (USDA SR28), and CRON-0-Meter Community Database 
(CCDB). RDA targets were analyzed using a paired t-test, adjusted for age and sex. 
 

Results  
Forty-nine participants (69% female; mean 49.9 years) completed food records at all time points. Most (59%) used 
supplements at one time point.  Folate met RDA targets in 57% of patients at 6 months with supplement use, but only 31% 
met target without supplementation.  At 12 and 24 months, 47% and 37% met target with supplementation, respectively.  
74% met target for iron without supplement use at all time points, increasing to 90% and 84% at 12 and 24 months with 
supplementation, respectively.  Without supplementation, Vitamin D did not meet target (2%, 2%, 4% at 6, 12, 24 months).  
With supplement use, it increased to 87%, 84%, and 90%, at 6, 12, and 24 months, respectively. 
 

Conclusion  
CD patients on a GFD require supplement use to meet RDA targets for both macro- and micronutrients at all time points, 
specifically for folate and Vitamin D.  There is a need for ongoing monitoring and dietician support for GFD treatment in CD. 
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ABSTRACT CONTENT 
 
Objectives  
The prevalence of bowel diseases has increased over time in Western countries and the current prevalence of celiac 
disease and inflammatory bowel disease (IBD) in Finland is 0.7% and 0.6%, respectively. Various studies suggest increased 
intestinal permeability and subclinical intestinal mucosal inflammation in IgA nephropathy (IgAN), which is the most 
common chronic glomerulonephritis worldwide. Some studies have suggested that IgAN could be connected with celiac 
disease and IBD – nevertheless there is still a great deal of controversy in this field. The aim of the study was to examine 
the prevalence of celiac disease and IBD in patients with IgAN over time. 
 

Methods  
The study cohort consisted of altogether 616 patients with a new diagnosis of histologically confirmed IgAN during the 
years 1976-2012. Data on diagnosis of celiac disease and IBD were retrospectively collected from the medical records. 
Further, IgA-class tissue transglutaminase antibodies (tTGA) were measured from the serum samples taken at the time of 
kidney biopsy during years 1980-2012. tTGA values higher than 7.0 U were regarded as positive and indicative of celiac 
disease. 
 

Results  
Based on medical records, the prevalence of celiac disease decreased during every decade of observation from 3.1% to 
0.6%. In parallel, the number of tTGA positive cases decreased during the three decades (1980-2012) (2.8%-0%-0.7%). In 
contrast, the prevalence of IBD increased over time from 0% to 4.4%. 
 

Conclusion  
Surprisingly, the prevalence of clinical and seropositive celiac disease decreased over time in patients with IgAN. However, 
the prevalence of IBD increased in this patient group. These findings indicate a need for further studies. 
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ABSTRACT CONTENT 
 
Objectives  
Pediatric celiac disease (CD) has been associated with alterations in gut microbiota, compared to healthy. Few studies have 
examined the microbiota at diagnosis and after a gluten-free diet (GFD). We hypothesized that the gut microbiota may be 
associated with symptom presentation and serological response to the gluten free diet (GFD). 
 

Methods  
Stool samples were obtained from patients enrolled in a previously published study (PMID: 27446854), before and one year 
after the GFD. Patients were classified according to presence of gastrointestinal (GI) symptoms (diarrhea, abdominal pain, 
weight loss) or absence of GI symptoms and more atypical presentations (headache, fatigue, foggy mind, weight gain, 
asymptomatic). At follow up patients were classified according to aTTG normalization. Microbial composition was 
measured using 16S rRNA gene amplicon sequencing of the V3-V4 region. Microbial structure was analyzed using Bray 
Curtis Dissimilarity (ANOSIM) and alpha diversity analyzed using Shannon index. 
 

Results  
Included were 22 patients, aged 4-14, 15 were female. At presentation 13 had typical GI symptoms and 9 had atypical or no 
symptoms. At follow-up all patients had improvement in symptoms and aTTG (9 had normalized aTTG; no data on 3 
patients). Baseline fecal microbial structure (P = 0.158) and alpha diversity (P=0.948) were not different between patients 
with typical GI versus atypical symptoms.  After 1-year on the GFD fecal microbial structure did not alter (P = 0.940), with 
no differences in diversity (P=0.243). Fecal microbial structure was not related to post-GFD aTTG normalization (P = 0.163), 
with no differences in alpha diversity stratified by TTG (P=0.364). 
 

Conclusion  
Overall, the GFD, patient symptoms, and aTTG normalization were not associated with fecal microbial composition. This 
was unexpected and suggests that CD may be associated with microbial dysbiosis that either does not improve on a GFD or 
takes much longer to improve than expected. 
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ABSTRACT CONTENT 
 
Objectives  
Celiac disease (CD) patients adhering to a gluten-free diet (GFD) may be frequently exposed to low levels of gluten that may 
contribute to symptoms and persistent intestinal histologic damage. We aimed to determine analytically the amount of 
gluten accidentally consumed while on a GFD by the quantification of gluten traces in food samples collected during a 24 
hours period. 
 

Methods  
All children with a diagnosis of CD on a GFD for ≥2 years were invited to provide the food samples consumed during a 24 
hours period, and a 24-hours food frequency questionnaire. We included samples from breakfast, lunch, snacks, and 
dinner. Water, milk, fruits, and raw vegetables were excluded. All food samples were tested with R5 antibody based ELISA 
(R-Biopharm, Darmstadt, Germany). Food products containing gluten level < 20 ppm were considered as gluten-free. We 
estimated the exposure level to gluten through the contaminated products, by using the food frequency questionnaire. 
 

Results  
Overall, 34 CD patients (median age 8 years, range: 2-14 years; female 61%) agreed to participate, providing 222 food 
samples. No gluten contamination was found in all food samples provided by 32 patients (94%). Two patients (6%) 
presented gluten contamination in their food samples. The individual gluten exposure was 1.9, and 2.8 mg/die, 
respectively. 
 

Conclusion  
The unintended exposure to gluten in children on a GFD is very low. The presence of gluten traces does not allow 
exceeding the tolerable threshold of 10 mg/die of daily gluten intake. 
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ABSTRACT CONTENT 
 
Objectives  
The objective of our study is to verify whether gluten-free bread differs from its gluten-containing counterpart in its sodium 
content and lipid profile. 
 

Methods  
Samples were analysed for sodium content (ICP-OES), fat content (gravimetric analysis after acid hydrolysis and liquid-
liquid extraction), fatty acid composition (GC-FID), and cholesterol content (GC-FID). 
 

Results  
Results showed that sodium, fat and cholesterol contents were significantly higher in gluten-free bread, and also its fatty 
acid composition differed. While gluten-containing bread declared sunflower oil as fat ingredient and presented higher 
PUFA (%), gluten-free bread declared a great variety of fats and oils as ingredients (coconut, palm, olive, sunflower) which 
was reflected in its fatty acid profile with higher content in MUFA. Samples containing coconut or palm oils presented 
higher content of SFA. Cholesterol was also higher in gluten-free bread because various samples (5) declared the use of 
whole egg in their ingredients list, while gluten-containing samples did not include egg or its derivative. 
 

Conclusion  
In conclusion, nutritional quality of gluten-free bread shows greater variability than gluten-containing samples, depending 
on the ingredients used in its elaboration. These differences could be reduced or eliminated through changes in the 
formulation. 
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ABSTRACT CONTENT 
 
Objectives  
Ecological data suggest an inverse relationship between smoking in pregnancy and celiac disease (CD) in offspring. While 
individual-level analyses have been inconsistent, they have mostly lacked statistical power or refined assessments of 
exposure. We aimed to examine if maternal smoking in pregnancy (measured by self-report and cord blood cotinine) was 
associated with CD in her child. Secondary analyses considered paternal smoking and maternal smoking before or after 
pregnancy, which helps to evaluate potential confounding effects from family characteristics. 
 

Methods  
We analyzed the following datasets: (1) The Norwegian Mother and Child Cohort (MoBa) of 94,019 children, followed from 
birth (2000-2009) through 2016, with 1035 developing CD; (2) a subsample from MoBa (381 with CD and 529 controls) with 
biomarkers; and (3) a register-based cohort of 536,861 Norwegian children, followed from birth (2004-2012) through 2014, 
with 1919 developing CD. Smoking behaviors were obtained from pregnancy questionnaires and antenatal visits, or, in the 
MoBa-subsample, defined by measurement of cord blood cotinine. CD and potential confounders were identified through 
nationwide registers and comprehensive parental questionnaires. 
 

Results  
Sustained smoking during pregnancy, both self-reported and cotinine-determined, was inversely associated with CD in 
MoBa (multivariable-adjusted [a] OR=0.61 [95%CI, 0.46-0.82] and aOR=0.55 [95%CI, 0.31-0.98], respectively); an inverse 
association was also found with the intensity of smoking. These findings differed from those of our register-based cohort, 
which revealed no association with sustained smoking during pregnancy (aOR=0.97 [95%CI, 0.80-1.18]). In MoBa, neither 
maternal smoking before or after pregnancy, nor maternal or paternal smoking in only early pregnancy predicted CD. 
 

Conclusion  
In a carefully followed pregnancy cohort, a more-detailed smoking assessment than oft-used register-based data, revealed 
that sustained smoking during pregnancy, rather than any smoking exposure, predicts decreased likelihood of childhood-
diagnosed CD. 
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ABSTRACT CONTENT 
 
Objectives  
Wheat is one of the most important sources of nutrients for mankind. To ensure food security, the main goals of wheat 
breeding were to increase yield and resistance to abiotic and biotic stress factors. These selection criteria may have 
inadvertently contributed to changes in gluten composition and increased the immunoreactive potential of wheat. 
Although the nutritional quality of wheat products is gaining attention, there is little evidence to support or refute the 
hypothesis that the protein composition in modern wheats is different to heritage wheats. 
 

Methods  
The five most widely grown German wheat cultivars per decade from 1890 until 2010 were cultivated in Gatersleben in the 
years 2015, 2016 and 2017. Agronomic characteristics were analyzed as well as crude protein contents. To study changes in 
gluten protein composition, the contents of albumins/globulins, gliadins and glutenins were quantitated by reversed-phase 
high-performance liquid chromatography. Selected celiac disease-active peptides and ATIs were quantitated by liquid 
chromatography mass spectrometry using specific marker peptides and stable isotope labelled standards. 
 

Results  
Wheat protein contents and compositions were highly variable over all 60 cultivars and also within the five cultivars per 
decade irrespective of the harvest year. The harvest year had a greater influence on protein contents and compositions 
than the cultivar with significant interaction between both factors. The median of five cultivars per decade showed a slight 
decreasing trend for contents of gliadins and crude protein, a slight increasing trend for glutenins and no clear change for 
albumins/globulins and gluten over the 100 years. 
 

Conclusion  
Wheat breeding did contribute to changes in gluten protein composition, but whether this may have an effect on the 
immunoreactivity of wheat remains unclear due to the significant environmental effect on wheat protein expression. 
Further work will focus on the effect of processing on the immunoreactivity of wheat products. 
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ABSTRACT CONTENT 
 
Objectives  
Recent work by our group has shown an association between Enterovirus A-B infections and later development of coeliac 
disease (CD). We aimed to test whether a related virus, Human parechovirus (HPeV), was associated with later CD in a 
longitudinal birth cohort. 
 

Methods  
During 2014-16, 220 children with HLA-DQ2/DQ8 from the longitudinal birth cohort MIDIA consented to CD screening. 25 
children were diagnosed with CD and included in a nested case-control study. For each study case, two random controls 
were matched for duration of follow-up, date of birth and county of residence. We retrospectively analysed stored 
(collected at ages 3, 6, 9, 12 months, and annually thereafter) plasma samples for CD antibodies and identified the 
seroconversion interval. We investigated presence of HPeV by quantitative real-time RT-PCR in 2005 stool samples 
collected monthly from ages 3-36 months. 
 
We analyzed the data using a mixed effects logistic regression model with faecal sample virus positivity before CD 
seroconversion as the dependent variables and CD status as an independent variable. We adjusted for sex, age, age 
squared, calendar month of sampling, number of siblings, and family history of CD. 
 

Results  
HPeV was detected in 222 of 2005 samples (11.1%), and was more frequent in stool samples prior to CD seroconversion in 
cases (adjusted odds ratio [aOR] 1.69,95%CI 1.16-2.46,p=0.01). This estimate was increased if diarrhea was reported (aOR 
3.72, 95%CI 1.03-13.42, p=0.045). Estimates were essentially unchanged when restricted to infections after gluten 
exposure (not shown). Samples concurrently positive for HPeV and enterovirus prior to CD were more frequent in cases 
(aOR 4.58,95%CI 1.25-16.69,p=0.02). 
 

Conclusion  
Our findings suggest that human parechovirus, and enterovirus, in early life are associated with later CD. These enteric 
infections may contribute to the development of CD. 
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ABSTRACT CONTENT 
 
Objectives  
The study of small molecules in biological samples (metabolomics) before disease onset may give clues to understand 
disease etiology. In this first study, we aimed to determine whether metabolite concentrations measured in cord blood 
taken at birth could predict later coeliac disease. 
 

Methods  
We measured 18 metabolites; asymmetric dimethylarginine, alanine, L-3 hydroxybutyric acid (ß), L-citrulline, glycocholic 
acid, glycochenodeoxycholic & glycodeoxycholic acid, glutamine, glutamic acid, glycine, L-kynurenine, leucine & isoleucine, 
phenylalanine, taurine, taurocholic acid, taurochenodeoxycholic & taurodeoxycholic acid, tryptophan, tyrosine and 
ursodeoxycholic acid. Metabolites were measured using a targeted metabolomics LC-QQQ-MS platform, in 203 children 
who later developed coeliac disease, and in 174 random control children who did not develop coeliac disease. We present 
preliminary results analysed by logistic regression. We investigated the odds ratio (OR) per z-score increase, and analysed 
the metabolites divided into tertiles to test for linearity. Results were adjusted for batch, date of preparation, caesarean 
section, sex, pregnancy week, and maternal age, BMI, smoking and parity. As a sub-analysis we grouped the metabolites 
into four clusters to examine if any of these clusters were associated with later coeliac disease. 
 

Results  
None of the metabolites measured were associated with later CD, neither were any of the four clusters. 
 

Conclusion  
In this preliminary analysis, we found no support for the hypothesis that these metabolites measured in cord blood were 
associated with later coeliac disease. 
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ABSTRACT CONTENT 
 
Objectives  
Viral infection has been proposed as a trigger for the development of coeliac disease (CD). Reovirus strain Type 1 Lang 
(T1L), an asymptomatic enterotropic virus, has recently been implicated in loss of oral tolerance in mice, with data 
suggesting a link between T1L reovirus infection and CD in humans (Bouziat et al., 2017). We sought to investigate the link 
between CD and T1L reovirus, as well as with enterovirus, and rotavirus, which have previously been associated with CD. 
 

Methods  
102 paediatric patients (mean age 9.5 years, range 1-17) treated at Oxford University Hospitals NHS Trust, previously 
included in the AbCD study (Wolf et al., 2017), were identified, 51 (50%) with confirmed CD. Stored serum was analysed 
using commercial ELISA for IgG antibodies against enterovirus (EUROIMMUN) and rotavirus (MyBioSource). Serum T1L 
reovirus antibody titres were quantified using an optimised in-house endpoint dilution ELISA. Anti-CMV IgG antibodies 
were analysed as a control (EUROIMMUN), as CMV has not been associated with CD. 
 

Results  
Serum T1L reovirus-specific antibody titres were significantly higher in the CD cohort (median 128, IQR 64-256) than in 
controls (median 64, IQR 16-256; Mann-Whitney test, P=0.028). T1L reovirus titre correlated with serum TTG-IgA 
(Spearman, P<0.01), and Marsh histology score (Spearman, P=0.032). No difference was seen in the proportion of samples 
positive for rotavirus serology in CD and control cohorts (27% vs 18% respectively; χ2 test, P=0.24), or enterovirus serology 
(67% vs 66% respectively; χ2 test, P=0.94). As expected, no difference was seen in the proportion of samples positive for 
CMV serology (18% vs 18%; χ2 test, P>0.99). 
 

Conclusion  
This study confirms an association between elevated T1L reovirus-specific antibodies and CD in a well-phenotyped 
paediatric cohort. No association was found between CD and enterovirus or rotavirus serology, in contrast to recent 
studies. These data support the hypothesis that childhood enteric viral infections are associated with coeliac disease, and 
suggest a specific link with reovirus infection. 
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ABSTRACT CONTENT 
 
Objectives  
Amylase/trypsin-inhibitors (ATIs) are putative triggers of nonceliac gluten sensitivity, but contents and biological activities 
of ATIs in different wheat species and cultivars are not available. Fifthteen cultivars of wheats belonging to three genotypes 
(triticum turgidum ssp. durum, triticum turgidum ssp. dicoccoides, triticum turgidum ssp. dicoccum) constitutes the dataset 
for the present study. 
 

Methods  
Each dataset has been replicated collecting the samples in three distinct production areas (Potenza - PZ, Ancona - AN, Julich 
– JU Germania). Triticum monococcum (Einkorn) has been also included as control in the study. The proteic fraction have 
been extracted and pre-purified. Each protein sample has been quantified using the standard Bradford method. Separation 
of the proteic fraction containing the ATIs has been carried out using an analytical method, on a FPLC AKTA Basic with a 
Superdex 75 HR 10/300 GL column (GE Healthcare Lifesciences). 
 

Results  
The deconvolution analysis of the chromatograms reveals the presence of 10 chromatographic distinguishable fractions 
with molecular weights in the range 1-350 kDa. All the samples present the same chromatographic pattern, while different 
genotypes present statistically significant differences between the concentrations of each fraction. Each fraction has been 
further characterized by shotgun protein identification. 
 

Conclusion  
There are different concentrations of ATIs in different wheat genotypes. Further studies to test their biological activity are 
in progress. 
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ABSTRACT CONTENT 
 
Objectives  
Gluten-free diet (GFD) is the only available treatment for celiac disease (CeD). Available methods to assess GFD compliance 
are insufficiently sensitive to detect occasional intentional/unintentional dietary gluten transgressions that may cause gut 
mucosal damage. Gluten immunogenic peptides (GIP) are gluten fragment, resistant to gastrointestinal digestion and are 
excreted from the body through urine and stool. We aimed to assess the level of compliance, celiac symptom index score 
and GIP in patients with CeD. 
 

Methods  
Patients with CeD following GFD for more than one year, and following regularly in Celiac Disease Clinic at our institution 
were recruited. They were assessed for clinical response to GFD using celiac symptom index score (CSI score) and 
adherence to GFD using celiac disease adherence test (CDAT). They also underwent GIP testing in the urine using morning’s 
first urine sample using GIP kit (Biomedal, Spain). The technique involved in GIP urine is immune-chromatographic test, 
which can detect as low as 25 mg of gluten in the urine. A single green line indicates that no gluten was detected in the 
sample (negative), but if two lines appear – one green and one red - there is detection of gluten (positive), indicating a 
gluten intake within the last 24-48 hours. 
 

Results  
Overall 85 patients (47 females and 38 males; mean age - 29.78 ± 10.23 years) with mean follow-up of 6.78 ± 2.3 years 
were included. Out of them, 59 (69.4%) had good compliance and 44 (51.7%) had good clinical response to GFD, as 
assessed by CDAT and CSI respectively. However, GIP was detected in 35 (41.1%), suggesting poor short term adherence to 
GFD.  Of these 35 patients, 20 (57.2%) had good compliance to GFD as per CDAT. There was good correlation between 
lower CDAT score and lower CSI score (p<0.01). Those who had GIP detected in urine, CSI score was higher in them 
(p<0.01). 
 

Conclusion  
Seventy percent of Indian patients with CeD have good adherence to GFD.  Despite being adherent to GFD, approximately 
40% of them are exposed to gluten inadvertently. 
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ABSTRACT CONTENT 
 
Objectives  
Chronic inflammation in the gastrointestinal tract, as seen in inflammatory bowel disease (IBD) and celiac disease (CeD) 
arises from a failure to maintain tolerance to harmless bacterial and/or food antigens. We have recently identified alpha-
amylase/trypsin inhibitors (ATIs), non-gluten components of wheat, as potent activators of innate immunity by engaging 
the toll like receptor 4 in innate immune cells. ATI that are present in gluten preparations are implicated as promoters of 
CeD and other autoimmune/inflammatory diseases. We studied the effect of nutritional ATI on the intestinal microbiome 
and to intestinal inflammation. 
 

Methods  
C57BL/6 mice were fed a defined diet with 1% of protein as ATI or a gluten/ATI-free diet for 4 weeks, and challenged with 
1,5% dextran sodium sulfate for 10-14 days. 
 

Results  
ATI-feeding significantly worsened the outcome of DSS colitis, including loss of body weight, inflammatory 
cytokine/chemokine expression, epithelial/mucosal damage, and disease activity as assessed by endoscopy. Similar results 
were obtained in IL10-/- spontaneously colitic mice. Antibiotic treatment largely protected mice from tissue destruction 
and the pro-inflammatory effect of ATIs. Fecal transplantion from ATI-challenged vs ATI-free control mice to recipient mice 
(after depletion of the native microbiota with oral antibiotics for 2-3 weeks prior to transplantation) and subsequent 
induction of colitis confirmed the pathogenicity of pro-inflammatory microbiota in ATI-challenged mice. 
 

Conclusion  
1) A wheat ATI-free diet has a protective effect on intestinal inflammation in mice, while dietary ATI enhance intestinal 
inflammation. 
 
2) Pro-inflammatory effects of wheat ATI are accompanied by induction of severe intestinal dysbiosis. 
 
3) Severe colitis in mice fed ATI is abolished following gut sterilization.  
 
 4) ATI fuel intestinal inflammation both by TLR4-activation and a direct pro-inflammatory shift of the microbiota. 
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ABSTRACT CONTENT 
 
Objectives  
Background and aims: 
 
Wheat amylase trypsin inhibitors (ATIs) are resistant to intestinal protease and activate toll-like receptor 4 (TLR4) which 
promotes intestinal and extra-intestinal inflammation. Due to their strong immunogenic potential even after baking, the 
impact of different wheat processing methods like germination and fermentation on wheat grain composition has to be 
investigated. Therefore, we aimed to evaluate ATI and gluten wheat seed composition and TLR4 activation potential during 
germination. 
 

Methods  
Methods: 
 
Quantitative ATI extracts from flour obtained during different germination time points, i.e., at 0 hr, 15, 24 and 48 hrs (5 
hexaploid wheats cultivated at two different sites, 10 variants for each time point) were assessed for its stimulatory 
potential on Hela dual TLR4 reporter cell lines. Moreover, the impact of germination on gliadin content was assessed using 
commercial ELISAs that quantify the G12 (33-mer alpha-2-gliadin fragment) and the R5 (omega-gliadin) epitopes. The 
Enzchek™ ultra amylase assay kit was used to determine amylase inhibitory units (AIU). 
 

Results  
Results: 
 
Surprisingly, flour from germinated and non-germinated samples equally stimulated TLR4 in the Hela dual reporter cell line. 
The overall gliadin (G12 and R5 epitopes) content as well as amylase inhibitory activity (AIU) equally remained largely 
unchanged during all time points. 
 

Conclusion  
Conclusions: 
 
We demonstrate that germination up to 48 hrs (when first sprouts appear) has no effect on the flour composition of 
biologically active wheat components, since TLR4 stimulating activity of ATIs, major gluten immunogenic epitopes and 
amylase inhibitory potential remained unchanged, as normalized to one g of extracted flour. This suggests that strategies 
other than germination need to be developed to de-enrich pro-inflammatory ATI from wheat. 
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ABSTRACT CONTENT 
 
Objectives  
Traditional histology is too inaccurate for early stage mucosal injury and short-term challenge studies in celiac disease and 
often poorly orientated biopsies are prone to misinterpretation. X-ray microtomography (micro-CT) is a tissue imaging 
technique which could provide freely orientable 3D images for exact histomorphometry and measurement of surface 
areas. We investigated the use of micro-CT with duodenal biopsies. 
 

Methods  
Fourteen celiac patients and non-celiac controls representing different stages of duodenal injury were selected, laying 
emphasis on diagnostically problematic cases. Paraffin-embedded biopsies were used for routine histomorphometry. The 
procedure was tested with variable staining solutions, source voltages and filters to optimize the resolution of micro-CT. 
The data were reconstructed into 3D images and digitally cut for measurement of villi and crypts. Computer-assisted point 
cloud analysis was used to calculate surface areas. 
 

Results  
Optimized staining and imaging protocol in terms of practicability and quality was accomplished with specific I2E-solution, 
100 kV acceleration voltage and 10W source power. The procedure was applicable to paraffin biopsies and allowed routine 
histopathology afterwards. The formed 3D images provided optimal angles for digital morphometry and enabled to detect 
several duodenal lesion interpreted as normal in conventional histology. It was also possible to demonstrate significant 
differences in the mucosal surface areas between samples indistinguishable in traditional histopathology and minor 
changes during gluten-free diet. 
 

Conclusion  
We established a unique micro-CT technique for digital morphometric analysis of duodenal biopsies. The improved 
accuracy and possibility to measure biologically meaningful surface areas provide a powerful tool for clinical and 
pharmaceutical studies. 
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ABSTRACT CONTENT 
 
Objectives  
The aims of the study were to ascertain whether the Celiac Dietary Adherence Test (CDAT) could contribute in determining 
adherence to the gluten-free diet in celiac disease patients and to evaluate the diet adherence and well-being of a study 
population five years after a celiac disease screening known as “Exploring the Iceberg of Celiacs in Sweden”. 
 

Methods  
Through the screening, 90 adolescents (born 1997) were diagnosed with biopsy-proven celiac disease at twelve-years of 
age. Of them, 70 (78%) came to a five-year follow-up. This follow-up included physician questions, tissue-transglutaminase 
antibody (tTG) testing, and completion of the first Swedish CDAT. Non-parametrical tests were utilized to determine 
associations between the different adherence measures used. 
 

Results  
Among the adolescents, 86% were adherent to a gluten-free diet five-years after screening. About 38% reported their 
general well-being as excellent, 50% very well, and 12% well. Statistically significant associations were seen between tTG 
and the CDAT score (p=0.033), the self-reported adherence question and tTG (p=0.001), and the self-reported adherence 
question and the CDAT score (p<0.001). About 57% gave comments on the CDAT. 
 

Conclusion  
The screening-detected adolescents reported a high level of well-being and adherence to a gluten-free diet five years after 
screening. We conclude that the CDAT can be used in clinical practice as an estimation of adherence to a gluten-free diet. It 
would be preferable to use in conjunction with currently used adherence measures, but can also be used as a stand-alone 
method when others are not accessible. Based on the comments, the Swedish translated CDAT has been revised to better 
suit the target population. 
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ABSTRACT CONTENT 
 
Objectives  
This study aims to understand the beliefs of individuals who take a hypervigilant approach to managing the gluten-free diet 
(GFD) and the consequences of holding such beliefs. 
 

Methods  
Secondary analysis of qualitative data was conducted on 12 adults with Coeliac Disease (CD). All participants were classified 
as using hypervigilant approaches to manage the GFD based on the following criteria: food rigidity (i.e. unable to eat 
outside the home), avoidance of food settings, controlling behaviour and preoccupation with management of GFD (as 
opposed to awareness). Transcripts were analysed using interpretive phenological analysis in order to identify important 
aspects of the lived-experience of managing their diagnosis and diet. 
 

Results  
Participants reported confidence in GFD management in their own home, as they could control cross-contamination risk (I 
can eat gluten-free at home, because I’m in control. Everywhere else is danger zone). Individuals had sensible concerns 
about food-related cross-contamination but also described irrational concerns focussed on implausible cross-
contamination from non-food products (I found out there was flour in my car air bag… so I don’t drive anymore). This 
resulted in individuals refusing attendance at food-related social activities (I couldn’t go to my cousin’s wedding because of 
all the food... staying at home keeps me safe) and completing food shopping online (I only buy food online from gluten-free 
sites that I know well… supermarkets are dangerous), resulting in anxiety and social isolation (Coeliac has destroyed me 
and my friends. I can’t see them anymore). 
 

Conclusion  
These findings suggest that cognitions related to coeliac disease management can take a delusional quality. Although strict 
management of the GFD is essential for those with CD, this needs to be balanced with the individual’s well-being. As per CD 
recommendations, we recommend ongoing follow-up with gastroenterologists and dietitians, and psychosocial support 
and referrals, as needed. 
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ABSTRACT CONTENT 
 
Objectives  
Gastroscopy with duodenal biopsy remains the current gold standard method of assessing adherence to a gluten-free diet 
in individuals with coeliac disease. This approach is both invasive and costly. In view of this, we assessed the utility of the 
Coeliac Disease Adherence Test (CDAT) and Biagi1 questionnaires as a non-invasive approach to assess adherence to a 
gluten-free diet in this patient cohort. 
 

Methods  
Patients with an established diagnosis of coeliac disease, referred for further evaluation of dietary adherence and disease 
remission to the specialist coeliac clinic, Royal Hallamshire Hospital, between 01/2016 to 12/2018 were recruited to the 
study. Patients completed CDAT and Biagi questionnaires, had serum taken for assessment of IgA-tissue transglutaminase 
(tTG) and endomyseal (EMA) antibodies and underwent gastroscopy with duodenal biopsy sampling. The sensitivity and 
specificity of questionnaires and serum antibodies at detecting persistent villous atrophy in recruted patients was 
determined. 
 

Results  
151 patients were recruited; 101 females (66.9%), median age 55.0 years, median duration of gluten-free diet 72.0 months. 
The sensitivities of CDAT, Biagi and combined CDAT & Biagi at detecting persistent villous atrophy were 52.0% (95% 
confidence interval 37.6-66.1), 22.4% (12.2-37.0) and 61.2% (46.2-74.8), compared to 30.6% (18.7-45.6) and 34.3% (26.7-
42.7) for IgA-tTG and -EMA antibodies, respectively. Specificity of CDAT, Biagi and combined CDAT & Biagi were 69.8% 
(60.9-77.5), 93.1% (85.6–97.0), and 69.3% (60.5-77.2), compared to 91.6% (83.6–96.0) and 92.5% (84.8–96.7) for IgA-tTG 
and EMA antibodies, respectively. 
 

Conclusion  
The CDAT and Biagi questionnaires are useful tools in the follow-up of patients with coeliac disease; however, duodenal 
biopsy sampling remains the gold standard for assessment of adherence to a gluten-free diet. 
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ABSTRACT CONTENT 
 
Objectives  
Gluten is commonly found in school cafeterias and classrooms, particularly in early childhood education centers and home 
economics classrooms where gluten is in school supplies, including Playdoh, paper maché, finger paints, pasta and 
ingredients used for cooking. To date, there is no research investigating potential levels of gluten exposure in school 
supplies and how the transfer of gluten could negatively impact a child with celiac disease. The objective of this study was 
to evaluate if and how much gluten is transferred from common school supplies to the hands of children and to gluten-free 
food products that a child with celiac disease may eat. Additionally, to measure the efficacy of various hand washing 
techniques to remove gluten from a child’s hands. 
 

Methods  
Ten healthy children ages 4 to 16 completed seven experiments involving everyday school supplies, including: playing with 
Playdoh; creating art projects using paper maché; playing with cooked and uncooked pasta in a sensory table; touching 
gluten-containing bread while making sandwiches for a community service project; applying gluten-containing lotion; and 
cutting gluten-free and gluten-containing cupcakes with the same knife. After each encounter, the level of gluten was 
measured on the children’s hands, as well as on gluten-free bread touched after exposure to each gluten-containing school 
supply. All measurements for gluten were made using the RIDASCREEN® Gliadin ELISA by R-Biopharma AG. 
 

Results  
Gluten was detected on the hands of children in all scenarios, however, the levels ranged greatly. Gluten was transferred in 
measurable amounts from the children’s hands to the gluten-free bread in all seven scenarios. However, only four 
scenarios produced transfer levels that exceeded the FDA’s accepted standard of 20 parts per million. The offending 
scenarios producing high contamination rates included handling the following supplies: paper maché (median:1,339.38ppm 
range:154.87-13,744.95ppm); cooked pasta (median:241.12ppm range:13.33-341.33ppm); sandwich making 
(median:8.17ppm range: 1.25-219.44ppm) and the cupcake (median:8.97ppm range:1.25-116.57ppm).  Far lower transfer 
rates occurred in three scenarios using the following supplies: Playdoh, dry pasta, and lotion with median values of 1.25, 
1.25, and 2.06, respectively, most of which had ranges below the 20ppm threshold. After pooling the data from children for 
hand washing methods, the only methods that significantly lowered the level of gluten on the hands were washing with 
soap and water and with water alone. 
 

Conclusion  
All of the selected scenarios offer a potential risk for gluten contamination. The most egregious scenarios were handling 
paper maché, cooked pasta and sandwich making. Our pilot data shows the potential for gluten contamination in a school 
setting is high and that schools should provide gluten-free materials for students with celiac disease or have a robust 
strategy in place to prevent contamination. Further evaluation is necessary to better understand the outlier transfer levels 
for some supplies. 
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ABSTRACT CONTENT 
 
Objectives  
A gluten-free diet is difficult to follow and requires specific knowledge about food and medication ingredients, 
manufacturing processes, preventing cross-contact, dining in restaurants, traveling and engaging in everyday social 
activities. Data from surveys completed in our Children’s National Medical Center Celiac Disease Multi-Disciplinary Clinic 
show that parents of children with celiac disease present with a wide gap in knowledge about the gluten-free diet that may 
lead to inadvertent gluten exposure for their children. The objective was to build an educational tool (digital app) for 
parents and children with celiac disease to improve knowledge about the gluten-free diet. 
 

Methods  
To build the Gluten-Free Diet Digital Resource Center, our Celiac Program partnered with the developer BuildFire. Using 
their platform, we designed an app with six education plugin modules including: Resource Materials; Classes & Events; 
Education & Cooking Videos; Gluten-Free Recipes; News Digest; and a bi-weekly Podcast. Users can also learn about our 
Celiac Program team, contact us and share the app.  
 
To ensure that the information was comprehensive and encompassed all of the lessons the patient and family would 
require to successfully manage a gluten-free diet, the Resource Materials section includes multiple portals such as a digital 
flashcard tool that teaches users about various ingredients including safe (gluten-free), unsafe (gluten-containing) and 
questionable (may contain gluten). Each flashcard includes either a video, audio or photo slideshow as well as text about 
the safety profile of the ingredient. There is also information about dining in restaurants, going to school and setting up 504 
plans, dining in restaurants and traveling on a gluten-free diet. The app is free to download via the iTunes Store and 
Android Marketplace. Patients visiting our Celiac Clinic are enrolled in the app at their initial appointment with our 
education director. 
 

Results  
At the time of abstract submission, the app had a total of 14,861 users. Users accessed an average of 3.34 plugins per app 
open. The most viewed plugins were the Interactive Gluten-Free Diet Guide (25.90%), Resource Materials (25.85%), Gluten-
Free Recipes (24.2%), Education & Cooking Videos (13.6%), Classes & Events (8.8%), and News Digest (8.5%). 
 

Conclusion  
Initial feedback from patients and parents using the digital app has been uniformly positive and user numbers continue to 
rapidly increase. Over the next 12 months, our Celiac Program will continue to track how users engage with the materials 
and begin evaluating if the app is contributing to better knowledge of the gluten-free diet and better adherence outcomes 
for our patients. 
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ABSTRACT CONTENT 
 
Objectives  
Adherence to a gluten-free diet is the only available treatment for celiac disease (CD) and is especially challenging among 
adolescents. Taking part in daily food-related activities and managing the diet involve the use of cognitive skills and 
strategies such as inhibition, initiation and planning, which are defined as executive functions. The objective of this study 
was to explore the possible associations between participation in daily food-related activities and executive abilities among 
adolescents with CD, while adhering to the gluten-free diet. We hypothesized that lower participation characteristics would 
be associated with poorer executive functioning. 
 

Methods  
Participants were 65 adolescents aged 12 to 18 years (43 girls, 22 boys), and their parents. All participants were diagnosed 
with CD for over 6 months prior to the study. Adolescents were interviewed using the Celiac Disease-Children's Activities 
Chart (CD-Chart). Parents completed the Behavioral Rating Inventory of Executive Function (BRIEF) questionnaire about 
their adolescent’s executive skills. 
 

Results  
As hypothesized, results revealed that poorer participation in food-related activities significantly correlated with poorer 
executive abilities, specifically with shifting, initiation and working memory. Different correlation patterns were found 
among adolescents with and those without executive deficits. 
 

Conclusion  
The findings underscore the complexity of participation in food-related activities among adolescents with CD while 
maintaining the diet. The evidence suggests that identification of specific executive profiles may contribute to 
understanding the daily functioning with CD. This may assist in promoting participation of these adolescents in food-related 
activities and consequently improve their life quality. We recommend considering assessing EF in CD follow-up to identify 
executive deficits due to its relevance to daily confrontations for this population. 
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ABSTRACT CONTENT 
 
Objectives  
Celiac disease (CD) is estimated to occur in 1 – 3 % of youth. Preliminary studies suggest that the treatment of a gluten-free 
diet (GFD) can impact the health-related quality of life (HRQoL) not only of individuals with CD but also their family. 
Systematic evaluation using validated measures of HRQoL is needed. In this study, we compare results from such measures 
to healthy and similar dietary restriction cohorts to report on the impact that a child’s CD has on the caregiver. 
 

Methods  
Two hundred thirty four caregivers of children with CD (ages 2 to 18 years) were prospectively administered the Pediatric 
Quality of Life - Family Impact Module (PedsQL FIM), a validated self-report measure to assess functioning across various 
psychosocial domains. PedsQL FIM total, summary, and individual domain scores were statistically compared to values 
from a healthy cohort and cohort with eosinophilic esophagitis (EoE). Cohen's d was calculated to determine effect sizes. 
Regression modeling was applied to determine whether child age, caregiver age, duration of adherence to the GFD, and 
adherence serology (tTg IgA antibody titers) contributed to PedsQL FIM scores. 
 

Results  
Caregivers of children with CD endorsed more concerns for their HRQoL in all PedsQL FIM domains when compared to 
those caring for healthy cohort (p<0.0001, d ≥ 0.8). Additionally, these caregivers endorsed more concerns for HRQoL 
compared to those caring for children with EoE (p<0.05, d = 0.3 to 0.5). None of the demographic and clinical variables 
tested appeared to significantly impact any of the PedsQL FIM domains (p>0.05 for all models). 
 

Conclusion  
Caregivers of children with CD expressed significant psychosocial challenges surpassing those endorsed by healthy and food 
allergy cohorts. Demographic and adherence variables did not explain differences in scores. Overall, future CD care and 
management needs to incorporate strategies for caregivers. 
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ABSTRACT CONTENT 
 
Objectives  
Children and adolescents with celiac disease (CD) encounter a range of situations, where considering steps to manage the 
gluten-free diet is often needed. Shared decision making in pediatric chronic conditions raises challenges. As children grow, 
gradually involvement increases towards effective self-management. The aim was to identify the life situations in which 
children and adolescents with CD find they need to make decisions, and to examine who makes the decision. 
 

Methods  
The Decision-Making Involvement Scale (DMIS) was administered to126 children (8-11 yr) and adolescents (12-18 yr), with 
CD for over six months. The DMIS is a self-report questionnaire about a recent child-parent discussion concerning the 
chronic condition management. We focused on the discussion content and who made the final decision. Content was 
classified according to items and environments of the Celiac Disease-Children's Activity Report (CD-Chart). 
 

Results  
Discussions were mostly about the social environment (children: 65.6%; adolescents: 32.3%). Children mostly discussed 
class food activities (23.0%) and eating out with friends (19.7%), and among adolescents, meals on overnight school trips 
(16.9%) and family vacations (15.4%). The decision maker significantly differed in the two age groups regarding 
(χ2(2)=10.06, p<.01). In both groups, around half of the decisions were made together, yet parents made the decision for 
44.3% of the children and 24.5% of the adolescents. 
 

Conclusion  
Decision making responsibility gradually moves from the parent in childhood to the adolescent as they mature. Still, about 
half of the dyads in both age groups, still made decisions related to managing the diet together. This emphasizes the 
importance of understanding the decision-making process to further promote self-management during the transition years 
from adolescence to young adulthood. 
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ABSTRACT CONTENT 
 
Objectives  
The English National Health Service has historically supported people with coeliac disease by prescribing gluten-free foods 
(GFF), however, this support has now stopped in some geographical areas. This study aimed to determine the impact of 
changes to prescribing policies on the quality of life (QOL) of adults with coeliac disease. 
 

Methods  
A cross-sectional postal survey was conducted of 4050 Coeliac UK members who lived in 26 geographical areas, of which 
half prescribed GFF. The survey included questions about GFF cost, prescription use, and QOL as measured by the CDAQ 
(stigma, dietary burden, symptoms, social isolation, and worries and concerns). An electronic version of the survey was 
accessible through social media. Bivariate and multiple linear regression analysis were conducted. 
 

Results  
A total of 1653 and 234 people completed the postal and electronic surveys respectively, of which 1697 were valid 
responses for analysis. Approximately half (52.3%, n=888) lived in non-prescribing areas. There were no significant 
differences in QOL between respondents in non-prescribing and prescribing areas, with the exception of dietary burden 
(43.31, SD 18.57 vs. 45.99, SD 19.96, p=0.005). The significant relationship between dietary burden and local prescribing 
policy remained after controlling for confounding factors (p<0.001, adjusted R2 = 0.23). Some respondents reported a 
severe impact of prescribing changes on their health (n=49, 9.2%), which was associated with a significantly lower QOL in 
all dimensions (p<0.001). QOL was worse in respondents reporting GFF as less affordable (p<0.001). 
 

Conclusion  
The QOL of adults with coeliac disease living in areas that do and do not prescribe GFF is similar. However, dietary burden 
was greater for respondents in non-prescribing areas, and QOL was worse in those reporting more severe impacts of 
prescribing changes, or GFF as less affordable. Retaining access to GFF for adults from more vulnerable groups should be 
considered. 
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ABSTRACT CONTENT 
 
Objectives  
Celiac disease (CD) patients should be followed-up to ensure adherence to strict gluten-free diet (GFD). Few data exist 
documenting evidence-based follow-up intervals for patients of Celiac Disease (CD). Timing of scheduled follow-up has an 
impact on the rate access to the health system and costs. In this work we aim at creating a criteria for clinical follow-up for 
CD patients using data mining techniques, which provide decision rules based on rate of diet compliance, aiming at 
detecting patients with higher chance of non-compliance and so potentially needing focussed follow-up. 
 

Methods  
We have applied data mining techniques to a dataset with 182 celiac disease (CD) patients, measured for the presence of 
gluten immunogenic peptides (GIP) in stools as a marker of gluten free diet (GFD) adherence. The variables taken into 
account are: gender, age, years following GFD and the adherence to the GFD by fecal GIP. The data mining technique 
applied is a widely used decision tree classification algorithm called C4.5. 
 

Results  
Patients correctly following GFD can be characterized as children below 3 years age, women with less than 2 years on GFD, 
and men up to 14 years old age with less than 2 years on GFD. Patients not correctly following the GFD can be 
characterized as CD patients over 3 years old, with more than 2 years of GFD, and men with less than 2 years of GFD but 
more than 14 years old. This decision tree identifies “expert patients”, those on GFD for more than two years, as more 
prone to poor compliance and so needing more frequent follow-up. This is against the most usual clinical practice of follow 
less the cohort of patients on long term GFD, as they are supposed to perform better. These results have obtained an Area 
Under the Curve (AUC) value of 0.7. 
 

Conclusion  
Appropriate follow-up intervals must be established based on healthcare outcomes. Timing of follow-up intervals should be 
different for newly diagnosed patients than veteran patients. A gender perspective should be consider as the risk off non-
compliance is partially linked to gender in our results. 
 

Conflicts of interests 
None to declare.



 
POSTERS 

 

THEME : 
GLUTEN-FREE-DIET MANAGEMENT/COPING 

 

Abstract #: ICDS00081 
 

Final poster ID: P4-12 
 

Title: Utility of Symptom Severity, Frequency, and Lability in Predicting Serology Status And Villous Injury in Adults with 
Treated Celiac Disease 
 

Presenting author:  Adam Bledsoe 
 

Co-authors: Adam BLEDSOE (1), Jack SYAGE (2), Katherine KING (3), Tsung-Teh WU (4), Joseph MURRAY (5) - (1)Division of 
Gastroenterology and Hepatology, Mayo Clinic, États-Unis, (2)ImmunogenX, États-Unis, (3)Division of Biomedical Statistics 
and Informatics, Mayo Clinic, États-Unis, (4)Division of Anatomic Pathology, Mayo Clinic, États-Unis, (5)Division of 
Gastroenterology and Hepatology and Department of Immunology, Mayo Clinic, États-Unis 
 

ABSTRACT CONTENT 
 
Objectives  
Evaluate symptom frequency and lability as predictors of serology status and villous injury in adults with celiac disease 
(CD). 
 

Methods  
This is a post hoc analysis of prospectively collected symptom data and duodenal biopsies of adults with CD and persistent 
symptoms despite a gluten free diet (GFD) screened for phase 2b clinical trial NCT01917630. Daily severity scores were 
computed for each symptom for 2 weeks pre-randomization. The mean severity, proportion of days with symptom present 
and standard deviation (measure of lability) were calculated. T-test and linear regression assessed association of symptom 
measures with serology and villous height to crypt depth ratio (Vh:Cd), respectively. 
 

Results  
1276 patients (19.2% male) were included. Positive serology was associated with lower Vh:Cd (-0.605; p<.001). Positive 
serology was associated with proportion of days with bloating (0.55 vs 0.50; p=.02), proportion of days with tiredness (0.70 
vs 0.65; p=.02), mean daily bloating severity (2.93/10 vs 2.50/10, p=.002), mean daily tiredness severity (3.96/10 vs 
3.43/10, p<.001), and increased overall mean symptom score (10.30/50 vs 9.05/50, p=.002). Increased age and male sex 
were associated with lower Vh:Cd (-0.011, p<.001) and (-0.199, p<.001) respectively. Lower Vh:Cd was associated with 
proportion of days with diarrhea (-0.215, p<.001), mean daily diarrhea severity (-0.061, p=.002) and increased standard 
deviation in diarrhea (-0.095, p=.002).  No other symptom severity, frequency, and lability predicted lower Vh:Cd. 
 

Conclusion  
Symptoms are inconsistent in predicting objective measures of CD control, and the meaningful failure of symptom severity 
and lability to predict villous injury reinforces the importance that clinicians not rely solely on symptoms in assessing 
response to a GFD.  Diarrhea severity, frequency, and lability were associated with lower Vh:Cd and should prompt 
clinicians to reevaluate the small bowel mucosa. 
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ABSTRACT CONTENT 
 
Objectives  
Coeliac disease (CD) is a chronic gluten-dependent enteropathy characterized by an extremely heterogeneous clinical 
picture, a very high prevalence in the general population and increased morbidity and mortality. Follow-up of CD patients is 
a very controversial issue. Despite its need is certain, neither who should take care of these patients nor the practical 
modalities of this follow-up have been established so far. Although clinical examination and serology are the most 
commonly used tools, systematic histological re-evaluation is also recommended in some centres. A few years ago, we 
demonstrated persistence of villous atrophy in 8% of CD patients despite 12-18 months on a gluten-free diet (GFD). 
Interestingly, these patients could not be identified using clinical, dietary or serological investigations only [Ann Med 
2014;46:430-3]. Our aim is to develop a scoring system to stratify CD patients on a GFD according to their risk of persistent 
villous atrophy. 
 

Methods  
The clinical notes of all CD patients attending our unit between September 1999 and November 2018 were retrospectively 
examined. A bivariable model was developed based on GFD-adherence and clinical response. 
 

Results  
273 CD patients on a GFD (203 F, mean age at diagnosis 35±12 years) with a follow-up duodenal biopsy taken 12-24±2 
months after diagnosis were enrolled. Patients who strictly adhere to a GFD and with good clinical conditions have a very 
low risk of persistence of villous atrophy (2%, CI 1-5%). Conversely, patients on a poor GFD and without a satisfactory 
clinical response have a 44% (CI 25-69%) risk of persistent villous atrophy. 
 

Conclusion  
60% of CD patients can be safely followed-up without a duodenal biopsy. A histological re-evaluation is necessary in only 10 
% of them. A case-by-case evaluation is indicated in patients at intermediate risk (30%). 
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ABSTRACT CONTENT 
 
Objectives  
The primary objective of this study was to identify changes in perceived psychosocial symptoms following celiac disease 
(CD) diagnosis in youth and their parents. A secondary objective was to test whether time since CD diagnosis resulted in 
differences in symptoms. 
 

Methods  
As part of an ongoing clinic database study, participants included 39 parents (95% mothers) of youth seen in a 
multidisciplinary CD clinic. Parents completed an online survey about their own and their child’s psychological symptoms 
using visual analog scales (VAS; 0=none, 100=extreme), retrospectively reporting before the CD diagnosis and in the past 
week. Paired t-tests examined differences in symptoms pre- and post-diagnosis, and post hoc testing explored differences 
by time since diagnosis. 
 

Results  
Youth age ranged from 3-20 years (M(SD)=11(4.6)), with time since diagnosis ranging from <1 month to 11 years. Most 
common endorsed symptoms were anger (39%; M(SD)=36.7(29.9)) and anxiety (33%; M(SD)=30.4(30.2)) followed by 
depression (28%; M(SD)=25(27.59), and overall distress (28%; M(SD)=32.0(27.3)). Mean symptom scores did not differ 
significantly between new (<3 months) versus established (3+ months) diagnoses. Newly diagnosed youth had improved 
anger and anxiety (p<0.05) post-diagnosis; youth with established diagnoses (>3 months) had improved anger, anxiety, 
overall distress and caregiver distress (p<0.05); no changes in depressive symptoms were detected for either group. 
 

Conclusion  
Within the first three months of CD diagnosis, parents report significantly improved symptoms of youth anger and anxiety. 
Additionally, among those with established CD diagnoses, improvements are more widespread to include reduced overall 
youth and parent distress. However, youth depressive symptoms may not improve on the gluten-free diet. Future studies 
should prospectively measure trajectories of psychosocial experiences following CD diagnosis and identify risk or protective 
factors. 
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ABSTRACT CONTENT 
 
Objectives  
Multidisciplinary care has been identified as a key element of celiac disease (CD) management (James, 2005). However, 
multidisciplinary models are relatively rare and have not been assessed. This study aims to (1) describe the psychological 
needs of patients attending a multidisciplinary CD clinic, and (2) evaluate screening results and patient experiences from 
their clinic visit. 
 

Methods  
Participants were parents and children attending a multidisciplinary CD clinic who consented for an ongoing clinic database 
study. They completed a pre-clinic survey about their child’s physical and mental health history, current stressors, and 
psychological symptoms. In clinic, a psychologist conducted 30-minute consultations screening for psychological symptoms. 
Finally, families anonymously rated their experience on a 5-point Likert scale ranging from “very dissatisfied” to “very 
satisfied”. 
 

Results  
Seventy-two parents (95% mothers) and children (age M(SD)=11(4.7) years; 49% diagnosed <3 months) completed pre-
clinic surveys and a clinic visit. On their pre-clinic survey, 56.9% of children had at least one psychological diagnosis or 
elevated symptom. In their clinic visit, the psychologist identified mood/behavior concerns in 46.7% of patients and 
recommended initiating (26.6%) or continuing (20%) mental health treatment and/or neuropsychological assessment 
(6.7%). In post-clinic surveys (N=35), 68.1% of families identified mental health consultation as one of their top two 
priorities out of 5 disciplines. Visits averaged 3 hours; 91.2% reported being “very satisfied” with their experience. 
Suggestions for improvement included snacks, timing, and treatment summary. 
 

Conclusion  
A multidisciplinary clinic presents an opportunity for children with CD and their families to feasibly receive specialized and 
personalized care. The presence of psychological symptoms and mental health referrals in approximately half of patients 
highlights a substantial area of need in CD treatment. 
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ABSTRACT CONTENT 
 
Objectives  
Gluten free diet (GFD) decreases the quality of life of patients with celiac disease (CD) who frequently ask to occasionally 
ingest gluten containg food. 
 
We evaluated CD patients reporting voluntary and occasional transgressions to the GFD. 
 

Methods  
CD patients undergoing annual follow-up were enrolled and divided in two groups: i) patients reporting an occasional and 
voluntary gluten ingestions (GFD-transgression) and ii) patients following a strict GFD (GFD-adherent). Patients underwent 
clinical examination, blood tests, duodenal biopsy. In the GFD-transgression group a capsule enteroscopy, a validated food-
frequency questionnaire (FFQ) assessing the frequency and quantity of gluten intake and mortality were assessed. 
 

Results  
197 patients were included into the study (age 45±16 years, age at diagnosis 30 range 6-49 years, 38 females). In patients 
not adhering to the GFD (n=48), mean gluten intake was 185.2 ± 336.9 g/year, duration of GFD transgression was 8.6±6.9 
years. Most of the patients reported an ingestion of gluten per week or per months. Among uncompliant patients, 23(47%) 
did not present any histological alteration; Marsh score profile was not different among the two groups.  75% of patients 
did not report any gastrointestinal symptoms after gluten ingestion. 23% of patients in the GFD-transgression group 
presented positvie tTG-IgA vs none in the GFD-adherent group (n=149). No association was found between gluten intake, 
clinical symptoms and biomarkers. Mortality was not different between groups and general population. 
 

Conclusion  
Our results showed that a group of CD patients with a long-term gluten intake does not show significant clinical symptoms 
or histological abnormalities, suggesting that a degree of tolerance towards gluten consumption can be reached. Although 
a strict GFD remains the only treatment available for CD patients, its tolerance should be accurately monitored over time. 
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ABSTRACT CONTENT 
 
Objectives  
We developed and validated a 12-color tetramer flow cytometric assay to characterize gluten-specific T cells. 
 

Methods  
Method development: 1. Optimized staining reagents/protocols. 2. Select a CD4+ T cell enrichment method to avoid 
gluten-specific T cell loss. 3. Assessed method performance characteristics. 4. Defined a gating strategy to identify the rare 
target cells. 
 
Human PBMCs or CD4+ T cells, spiked with gliadin α-I (QLQPFPQPELPY) or α-II (PQPELPYPQPE) T cells, were used for 
analysis. To optimize the staining and sensitivity of the assay, reagents were titrated on PBMCs or CD4+ T cells spiked with 
gliadin α-I/α-II T cells. The concentration selected was based on the best signal:noise ratio and optimal assay performance. 
CD4+ T cell enrichment was evaluated using negative or positive selection. For technical validation, enriched CD4+ T-cells 
from 3 healthy subjects were spiked with α-I or α-II T cells and precision tested based on pre-set validation criteria 
including: inter-assay, intra-assay and inter-operator precision. Post-staining stability was tested at 24/48hrs. 
 

Results  
Reagents were optimized and used to identify gluten-specific (tetramer+), naïve or memory 
(CD4/CD3/CD45RA/CD62L/CCR7), activated (CD38), regulatory (CD39) and gut-homing (B7/α4) T cells and exclude non-
CD4+ T cells (CD11c/CD14/CD19/CD56). Positive selection was the most efficient method to enrich for CD4+ T cells. 
Validation criteria was successfully met. 
 

Conclusion  
Tetramer+ T cells in the blood are rare, even after gluten exposure, so a sensitive and selective assay is required for 
detection. The tetramer assay will enable characterization of the gliadin α-I/α-II CD4+ blood T cells for patients with celiac 
disease, reducing the need for biopsies to evaluate therapy response. As shown, the assay is technically feasible and the 
data interpretable, supporting its use in clinical trials. 
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ABSTRACT CONTENT 
 
Objectives  
To determine whether a healthcare professional led telephonic clinic has an impact on gluten-free dietary adherence, with 
a three-month follow up period. 
 

Methods  
Adults with coeliac disease were recruited from a hospital database. All participants completed the validated Coeliac 
Dietary Adherence Test (CDAT) at baseline and three months later; a score <3 indicates dietary adherence. The intervention 
group received an information leaflet and a healthcare professional led telephone clinic which included improving 
participants’ knowledge of coeliac disease and gluten-free foods, as well as discussing behaviour change. The control group 
received no intervention. The study was approved by the University of Roehampton and the NHS ethics committees 
(LCS16/190and 17/EM/00 56). Data presented as median and interquartile range (IQR). 
 

Results  
Out of 195 postal invitations, 125 were returned (64%). The intervention group consisted of 30 adults not adhering to the 
gluten-free diet (CDAT score >13; median score 16, IQR 14-17), mean age 50.5±17.7 years, 77% female and 100% 
Caucasians, 100% provided 3-month data. The control group consisted of 95 adults, and 86 (90%) provided 3-month data 
(CDAT score <13; median score 9, IQR 8-10), mean age 51.3±17.6 years, 77% female, 76% Caucasians. The gluten-free 
dietary adherence score in the control group remained the same at baseline and 3-months later  (9; IQR 8-11). Within the 
intervention group there was a significant improvement in gluten-free dietary adherence from baseline score (16: IQR14-
17) to the 3-month score (13: IQR 12-14), P<0.001. The component scores for ‘How important are accidental gluten 
exposures’ and ‘how many times have you eaten gluten containing foods on purpose’ significantly improved (both P<0.001) 
in the intervention group only. 
 

Conclusion  
This is the first study to report a healthcare professional led telephone clinic can improve gluten-free dietary adherence in 
adults with coeliac disease. This evidence suggests follow up via remote access to patients is effective. 
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ABSTRACT CONTENT 
 
Objectives  
Patients with a diagnosis of celiac disease (CeD) are often non-compliant with following recommended guidelines for 
follow-up visits.  We hypothesized that more frequent contacts, 4 visits in the first year following diagnosis, with both a 
registered dietitian (RD) and gastroenterologist (MD), could lead to increased adherence to annual follow-up visits.   The 
primary objective of this study was to determine if our program model improves adherence, over a 24-month period, for 
follow-up visits for patients with CeD. 
 

Methods  
We retrospectively identified all patients with biopsy-proven CeD.  All pediatric incident cases of CeD diagnosed at our 
medical center between October 2014 and March 2017 were included.  Demographic and adherence to clinic visit data was 
abstracted from the electronic medical record. 
 

Results  
83 patients were identified, with a mean age of 9.8 years of age consisting of 56 (67%) females and 27 (33%) males.  In the 
initial diagnostic year, 75 (90%) patients attended at least 2 combined RD/MD clinic visits (36 [43%] adhered to the 4-visit 
schedule).  In the second year, post-diagnosis, 60 (72%) of these patients adhered to the recommended annual visit follow-
up schedule. 
 

Conclusion  
More frequent and combined RD/MD visits during the first year following diagnosis of CeD, yielded a significantly higher 
proportion of patients adhering to recommended guidelines for annual follow-up visits relative to other institution reports 
(20%- 39%).  Prospective studies are needed to evaluate the specific components of our program model to determine 
which components lead to better compliance with long-term CeD follow-up care management guidelines. 
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ABSTRACT CONTENT 
 
Objectives  
A diagnosis of coeliac disease (CD) requires individuals to adopt a strict gluten-free diet (GFD). As children with CD must 
rely on their families for instruction, support and daily help with navigating the GFD, CD may challenge the entire family’s 
emotional and social well-being. The primary objective of this mixed-methods systematic review was to synthesize research 
investigating the impact of CD on families. 
 

Methods  
Five databases were systematically searched from 1990-2018 to identify qualitative and quantitative studies that assessed 
the psychosocial well-being and implications for caregivers of children (0-18 years) with CD. All papers were quality 
assessed using QualSyst (Kmet et al., 2004) before being included in the review. Qualitative and quantitative data was 
extracted separately before being integrated to explore key themes across the papers. 
 

Results  
Twelve papers (3 qualitative and 9 quantitative) were included in the review reporting on a total of 560 children diagnosed 
with CD and 577 caregivers. The presence of CD contributed to economic hardship, family conflict and disrupted family 
routines. Families often adopted a GFD to support their children, and reported avoidance of travelling and dining at 
restaurants, to accommodate their child’s dietary restrictions. Maternal quality of life was impaired and concerns around 
the child’s GFD management and future were common. Five papers explored the relationship between family impact of CD 
and adherence to the GFD. Of these, three papers reported a greater impairment in psychosocial well-being and quality of 
life for caregivers of children who reported as non-adherent to the GFD. 
 

Conclusion  
Further research is needed to explore whether the impact of a child’s CD on parents and families affects adherence to the 
GFD by impairing family-management of the disease, and by impacting CD through stress-related pathways. The family unit 
must be considered when providing education and support for children with CD. 
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ABSTRACT CONTENT 
 
Objectives  
Long-term adherence to gluten-free diet in children with celiac disease is poorly known. We evaluated the dietary 
adherence and associated factors in adult celiac disease patients diagnosed in childhood. 
 

Methods  
Comprehensive medical data of 955 children with celiac disease were collected, and specific study questionnaire and 
validated questionnaires for symptoms and quality of life were sent to 559 currently adult patients. All variables were 
compared between strictly adherent and non-adherent patients. 
 

Results  
237 adults (median age 27 [range 18-63] years, 69% women) responded the questionnaires a median of 19 years after 
childhood diagnosis. Altogether 78% reported strict gluten-free diet and 22% had lapses. The groups were comparable in 
gender, age, symptoms, growth, laboratory parameters and severity of histopathology at diagnosis, and in short-term 
dietary adherence after 1-2 years. In adulthood, patients with lapses had higher body mass index (25.5 vs 23.2, p=0.013), 
more coexisting type 1 diabetes (18% vs 5%, p=0.002) and less other gastrointestinal diseases (0% vs 8%, p=0.045). They 
more often experienced difficulties with the diet (39% vs 17%, p<0.001) particularly due to expenses of gluten-free 
products (12% vs 1%, p=0.002). Avoidance of symptoms (49% vs 79%, p<0.001) or complications (65% vs 89%, p<0.001) 
were less common reasons to maintain the diet than in adherent patients. Non-adherent patients had higher prevalence 
(39% vs 19%, p=0.004) and more severe current symptoms, whereas the groups were comparable in socioeconomic and 
lifestyle factors, experience of health, presence of follow-up and quality of life. 
 

Conclusion  
Most celiac disease patients diagnosed in childhood adhere to a strict gluten-free diet in adulthood, but concomitant type 1 
diabetes predisposes to lapses. Experiences of the diet should be considered during the transition to adult care and 
subsequent long-term follow-up. 
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ABSTRACT CONTENT 
 
Objectives  
Gluten free diet (GFD) is known to have excess of fats and simple sugars and hence puts patients with celiac disease (CeD) 
at risk of metabolic complications including metabolic syndrome and fatty liver. We assessed prevalence of metabolic 
syndrome in two cohorts of patients with CeD. 
 

Methods  
Study was done in two groups. In group 1, 54 treatment naïve patients with CeD were recruited and were put on GFD.  
They were reassessed after one year of GFD. In group 2, 130 patients with CeD who were already on GFD for more than 1 
year were recruited. They all were assessed for anthropometric characteristics, metabolic parameters and fatty liver. 
Metabolic syndrome was defined as per consensus definition for Asian Indians. Presence of fatty liver was defined as 
Controlled Attenuation Parameter (CAP) value >263 decibels by Fibroscan. 
 

Results  
In group 1, of the 54 treatment naïve patients with CeD, 5 (11.2%) had metabolic syndrome before GFD. Of them, 44 
returned after one year of GFD and 9 (18.2%) had metabolic syndrome. Amongst individual components of metabolic 
syndrome, fasting hyperglycemia altered more often (11.9% before vs. 30.9% after; p 0.039) in them. The number of 
patients having fatty liver increased from 6 patients (14.3%) at baseline to 13 (29.5%) after 1 year of GFD (p=0.002). In 
group 2 including 130 patients CeD on GFD for a median duration of 4 years, 30/114 (26.3%) and 30/124 (24.2%) patients 
had metabolic syndrome and fatty liver, respectively. 
 

Conclusion  
Patients with CeD are at higher risk of developing metabolic syndrome and fatty liver with the initiation of GFD, which 
increases further with duration of GFD. Patients with CeD on GFD should be assessed for nutritional and metabolic features 
at regular interval. They should be counseled about a balanced diet and physical activity 
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ABSTRACT CONTENT 
 
Objectives  
Celiac disease (CD) is a common disorder; therefore, it would not be uncommon for individuals with CD to be admitted to 
healthcare facilities where they do not have direct control over their diet. Availability of safe gluten-free (GF) meals is 
important as gluten contamination is associated with numerous comorbidities and increased mortality. Ensuring food-
handlers are trained to prepare GF foods is critical to diminish this risk. Our study investigated the knowledge of CD and GF 
diet amongst food handlers in a healthcare institution. 
 

Methods  
A questionnaire of 40 multiple-choice test items to assess knowledge of CD (n=5) and GF diet (n=35) was developed. This 
was reviewed for feasibility, readability, and content accuracy by gastroenterologists, dietitians with expertise in GF diet, 
adult patients with CD, and parents of children with CD. The questionnaire was distributed to food handlers at a tertiary 
care hospital in Halifax, Nova Scotia. A score of 80% or more was considered a Pass. 
 

Results  
To date 44 surveys have been completed, with data acquisition ongoing. Participants included 13 cooks, 23 utility workers, 
4 Food Services supervisors, and 2 dietary technicians. Overall, 27 (61%) received a failing grade with an average score of 
74.3%. The average score for CD questions was 73.2% ±24 (range 20%-100%) and 74.4% ±14.6 (25.7%-100%) for questions 
on GF diet. All had heard of gluten or GF and 39 (89%) had heard of CD. The average of those who failed was 66.8% ±10.3 
(32.5%-77.5%), and 88.7% ±6.6 (80%-100%) for those who passed. All supervisors and dietary technicians passed. Of the 
cooks, 9 (69.2%) received a failing grade. The average score was 70.6% ±15.3 (32.5%-87.5%). Of the utility workers, 18 
(78%) failed, with average score being 71.0% ±9.6 (37.5%-85%). 
 

Conclusion  
Knowledge regarding CD and GF diet amongst food handlers including cooks and kitchen utility workers who prepare meals 
for patients, at a health care institution is inadequate. This has an increased risk of gluten contamination in meals, leading 
to potentially negative health consequences. 
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ABSTRACT CONTENT 
 
Objectives  
The major dilemma in medical practice is the role of different diet in decreasing symptoms and improving the quality of life 
of IBS patients. For this purpose, we designed a trial to evaluate the efficacy of low FODMAP plus gluten-free diet on the 
quality of life among IBS patients. 
 

Methods  
In this randomized controlled trial, patients with celiac disease and wheat allergy excluded if serology and histological 
evaluations and wheat-specific IgE levels were negative, respectively. Participants were asked to follow low FODMAP+ strict 
gluten-free diet for 6 weeks. Then all patients were randomly allocated to one of the following groups: Group A (n=15): 
continued low FODMAP and gluten-free diet for more 6 weeks; Group B (n=10): received regular gluten-containing diet for 
6 weeks. Participants were asked to fill SF-36, at the beginning and completion of the study. Gastrointestinal 
symptomatology and general well-being were evaluated by visual analog scale (VAS) scores. 
 

Results  
There was a significant difference in social functioning score across group A (5.79±1.25) and B (6.14±1.95) (p=0.045). There 
were no significant differences between groups for other domains, including energy/fatigue (p= 0.24), emotional well-being 
(p= 0.20),     Bodily Pain (p= 0.20), general health (p= 0.33), physical functioning (p= 0.23), role physical (p= 0.30), and role 
emotional (p= 0.93). 
 

Conclusion  
A short-term low FODMAP plus gluten free diet helps to improve the social functioning and gastrointestinal 
symptomatology with enhanced well-being of IBS patients with gastrointestinal symptom. The long-term clinical effects of 
this diet need further evaluation. 
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ABSTRACT CONTENT 
 
Objectives  
Clinicians play a crucial role in the diagnosis and management of celiac disease, so it is essential to ensure that they have 
the necessary knowledge to have a high-quality clinical practice. In this study, we assessed the knowledge of health care 
professionals and celiac patients regarding the diagnosis and treatment of celiac disease in an Iranian population. 
 

Methods  
190 clinicians (63.6% male) and 100 celiac disease patients (77% female) were recruited for this study and invited to 
complete a questionnaire. The patients were chosen from those who were attended to an educational meeting in 
September 2017. Participants completed a questionnaire regarding the epidemiology, diagnosis, and treatment of celiac 
disease. The questionnaires were scored and study data were analyzed using SPSS version 20. 
 

Results  
The mean age of the participants in health care professionals and celiac patients was 42.3 and 39.2 years respectively. 
Analysis of data showed that except for awareness of cross-contamination with gluten, the knowledge of health care 
professionals was significantly higher than patients with celiac disease regarding epidemiology, diagnosis, and treatment 
(p=0.001). 
 

Conclusion  
This study suggests that a significant proportion of health care professionals have limited knowledge regarding the cross-
contamination of foods with gluten but their significant knowledge in diagnosis and treatment may lead to improvements 
in patients’ health. 
 

Conflicts of interests 
no conflict of interest



 
POSTERS 

 

THEME : 
GLUTEN-FREE-DIET MANAGEMENT/COPING 

 

Abstract #: ICDS00217 
 

Final poster ID: P4-27 
 

Title: The Milano questionnaire: a new dietary score for evaluation of compliance to gluten free diet in patients with celiac 
disease 
 

Presenting author:  Luca Elli 
 

Co-authors: Luca ELLI, Simone SEGATO, Leda RONCORONI, Alice SCRICCIOLO, Vincenza LOMBARDO, Maurizio VECCHI, 
Federica CUTAIA, Francesca FERRETTI - (1)Fondazione IRCCS Ca' Granda, Italie 
 

ABSTRACT CONTENT 
 
Objectives  
We aimed to develop a novel questionnaire to monitor adherence to gluten free diet in celiac disease 
 

Methods  
The “Milano” questionnaire is composed of 9 items: 6 questions are based on a visual analogue scale (VAS, obtaining 
continuous variables) and 3 of them are yes/no questions. Questions have been expressly formulated in order to 
investigate factors strictly connected with adherence to gluten free diet (GFD). In particular: voluntary gluten assumption, 
accidental gluten assumption (i.e. possibility of contaminations) and attention paid on the control of nutritional labels of GF 
products. Two questions evaluate the presence and severity of symptoms experienced in case of accidental or voluntary 
gluten assumption. The questionnaire was compared to tTGA titres and duodenal histology. 
 

Results  
The Milano questionnaire was administered to 285 patients (209 females and 76 males). We observed a significant 
correlation between the score obtained and serological status of the patients. In particular lower scores obtained were 
associated with higher probability of positivity to tTGA, suggesting a score of 30 as a cut off value. In particular, among the 
questionnaire items, 3 of them resulted significantly different between the groups based on tTGA positivity: question 
number 1 about general attention to GFD, question number 2 concerning the frequency of voluntary assumption of gluten 
and question number 7 about the eventual check of nutritional labels of products. We also observed a  positive correlation 
between a score minor than 30 and the grade of villous atrophy at biopsy obtained during GFD. 
 

Conclusion  
This study shows that a new dietary questionnaire, the Milano questionnaire, is an useful tool to evaluate compliance to 
the GFD of celiac patients during clinical follow up. 
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ABSTRACT CONTENT 
 
Objectives  
Many coeliac disease (CD) patients have continued gastrointestinal (GI) symptoms or reduced general health even after 
starting a gluten free diet (GFD). Few studies investigated prevalence of persistent symptoms despite following a strict GFD. 
We investigated prevalence of persistent GI symptoms, health related quality of life, fatigue and GFD adherence in 
Norwegian CD patients. 
 

Methods  
In a web-based survey  in adults (18-75 years) with CD in Norway (in collaboration with the Norwegian Coeliac Disease 
Association, NCF), respondents were anonymously asked about their diagnosis, age, gender, county of residence, 
symptoms at diagnosis and family members with CD.  They also filled in the Gastrointestinal Symptom Rating Scale, IBS 
version (GSRS-IBS), Coeliac Symptom Index (CSI), Coeliac Disease Adherence Test (CDAT) and Fatigue Questionnaire (FQ). 
Pearson correlation coefficient, r, was calculated. 
 

Results  
In 4059 responders (estimated 4-8% of total CD patients in Norway (where of ~10 000 are members of NCF), 82% women, 
mean age 47 years), 54% reported GI symptoms the previous week, and 9.5% had mean score ≥4, i.e. moderate to severe 
discomfort. Respondents scored highest on the GSRS-IBS domains “pain syndrome” (20% scored ≥4) and “bloating 
syndrome” (24% scored ≥4). Furthermore, 19% had CSI score ≥45, i.e. poor quality of life and worse GFD adherence. CDAT 
score was ≤12 (adequate adherence) for 43%. However, self-reported adherence was very good in 88 %. Symptoms of 
fatigue where reported by 59%.  Moderate correlation was found between total GSRS-IBS score and CSI (r=0.66, p<0.001), 
CDAT (r=0.35, p<0.001) and FQ (r=0.43, p<0.001). 
 

Conclusion  
In this national cross-sectional study, we found high prevalence of persisting GI symptoms, fatigue and reduced quality of 
life in treated adult coeliac patients. The IBS-like symptoms pain and bloating were the most prominent complains. More 
research is needed to find the cause of persisting GI symptoms and potential treatment methods. 
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ABSTRACT CONTENT 
 
Objectives  
The cornerstone of the recommended treatment for celiac disease (CD) is a lifelong strict gluten-free diet (GFD). We aimed 
to identify prospectively the demographic, clinical, social and psychological profile associated with non adherence to a GFD 
in adult CD patients in Israel 
 

Methods  
An anonymous online questionnaire has been sent via the Israeli Celiac association and through social networks. Only CD 
patients≥18 years old were included. Socio-demographic, laboratory and clinical data as well as anxiety and depression 
score were reported. Adherence to GFD was assessed by Biagi questionnaire. 
 

Results  
301 patients completed the questionnaire, mean age of 37.5 ± 14.9 years, 79.2% female. The most common presenting 
symptoms were: anemia (59.7%), abdominal pain (50.8%) and diarrhea (42.8%).<br /> 
According to the Biagi score, 82% of patients were found to be high adherent to GFD (Biagi 3-4) and 18% were low 
adherent (Biagi-0-2).<br /> 
Univariate analysis revealed that: age of patient, age at diagnosis, duration of disease, education, income level, origin, 
smoking, gastroenterological follow up and membership in a supporting group, were all significantly associated with 
adherence to GFD.<br /> 
However in multivariate analysis, only age at diagnosis and smoking were significantly associated with adherence to GFD 
(HR 1.083, 0.287, respectively).<br /> 
 

Conclusion  
Understanding risk factors for non adherence in celiac disease in an important issue. Intervention strategies in young adult 
celiac patients as well as in smokers might improve adherence and reduce future complications with better quality of 
life.<br /> 
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ABSTRACT CONTENT 
 
Objectives  
Malabsorption may cause altered Gastrointestinal & Gall Bladder Motility. Gall Bladder Function in Celiac Disease (CD) 
children was prospectively evaluated at baseline by Tc 99 labeled Mebrofenin scan and Ultrasonography. Gall Bladder 
Ejection Fraction  (GBEF) was reassesed after 6 months of Gluten Free Diet (GFD) 
 

Methods  
Fifty consecutive freshly diagnosed children with CD according to ESPGHAN 2012 criteria, aged 5-15y were enrolled.  Eight 
(16%) patients with gall bladder dysfunction were re evaluated after 6 months. 
 

Results  
Mean age of the study group was 9.06 years with 46.2% in the age group 5 – 8 years. Male : Female ratio was 1.17 : 1. 52% 
had diarrhea, 40% had abdominal pain, 82 % had poor growth & 36 % had no abdominal symptoms. Out of 50 subjects 
screened at baseline, 8 (16%) subjects had decreased GBEF. Duration of illness was significantly longer in these children. 
The percentage decrease in gall bladder volume (post fatty meal) was significantly lower in subjects with low EF as 
compared to group of patients with normal EF. The mean % change in GB volume (from fasting to post fatty meal) at 
baseline was 25.43 % and it significantly improved to 51.56% at 6 months. The GBEF difference of the group of patients 
with impaired ejection fraction (n=8; 19.25) was significantly lower than the group with normal ejection fraction (n=42; 
71.28). Patients with low GBEF also had significantly slower orocecal transit time than those with normal ejection fraction. 
The improvement in GBEF in the patients with impaired ejection fraction after gluten withdrawal was also statistically 
significant .(p < 0.001; 19.25 vs. 76.75). 
 

Conclusion  
16% of children with celiac disease had reduced Gall Bladder Contractility, which improved on Gluten Free Diet. Gluten Free 
Diet in childhood may reduce Gall bladder related morbidity in adulthood. 
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ABSTRACT CONTENT 
 
Objectives  
To inform and educate consumer celiac organizations, regulators and industry stakeholders around the globe how 
acredited and certfied gluten-free management certification systems, within the food supply chain, can reduce the risks 
associated with gluten-free product failure, far beyond relying on the dependency of random end product testing results 
and brand self-declarations. 
 

Methods  
A 25 minute Power Point presentation, speaking about the evolution and current state of the global food safety industry 
and why industry and consumers depending on a GF diet, may be misinformed and confused.  Reviewing a multitude of 
global GF standards should clearly demonstrate how the food safety world has long moved beyond unrealiable end product 
testing results and how  implementing proven science-based and non-conflicting food standards, certifications, testing 
regimes and regualtory requirements, provides manufacturers, brands and ultimately, the celiac consumer with "peace of 
mind". Should time permit, we will close with a 5-10 minute Q&A. 
 

Results  
Those attending should come away with a more indepth understanding and apprecaition around the benefits of 
implementing the right proven approaches, for effectively managing gluten, from the farm to the grocery store shelves. 
 

Conclusion  
A globalized set of rigorous gluten controls, which also consider the small producers, will provide more confidence with 
stakeholders throughout the food supply chain and result in: 
 
1. safer, more reliable GF foods 
 
2. more innovation, better tasting products 
 
3. More GF product choice in super markets 
 
4. more affordable choices for GF products 
 
5. less confusion for industry & the celiac/coeliac consumer 
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ABSTRACT CONTENT 
 
Objectives  
To test the impact of celiac disease (CD) on depression symptoms and quality of life in adolescent patients. 
 

Methods  
We conducted a prospective survey of 12-18 year old celiac patients and their caregivers between January 2015 and 
November 2016. Enrolled parents and youth completed standard measures of adjustment to celiac disease, depression, 
and quality of life. 
 

Results  
We enrolled 105 patients with CD and their parents. Both parents and youth reported high levels of depression symptoms. 
There were no associations between age, duration of CD or following a gluten free diet (GFD) and quality of life. Moderate 
associations were observed between adolescent reports of depression and quality of life (r=.556, p=0.000) and between 
parental reports of adolescent depression and quality of life (r=.384, p=.004).  No significant associations were found 
between adolescent perception of CD state and quality of life, whereas parental report of adolescent’s adjustment to CD 
and youth report of quality of life were significantly associated (r=.279, p= <.05). 
 

Conclusion  
Adolescents with CD report levels of depression comparable to those reported by adolescents seeking mental health 
services.  Length of time living with CD, or on GFD, age at diagnosis and perception of disease state do not appear to 
contribute to depression.  Since high rates of depression may contribute to poor compliance to the GFD, screening for 
depression in adolescents with CD appears critical. Identification and intervention may lead to improved rates of adherence 
to the GFD thus limiting harmful long term sequelae. 
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ABSTRACT CONTENT 
 
Objectives  
Recommendations for preventing cross-contact with gluten in kitchens include using separate pots/pans, scrubbing utensils 
with soap/water, and using a dedicated toaster.  Our study evaluates if gluten is transferred from gluten-containing (GC) to 
gluten-free (GF) pasta, bread, and cupcakes prepared in a shared kitchen. Also, to determine if cross-contact can be 
prevented either by washing the equipment or rinsing the contaminated pasta. 
 

Methods  
Experiment 1: we measured the amount of gluten transferred to GF pasta that was cooked in water previously used for GC 
pasta (n=12). This was repeated after either washing the pots with soap/water (n=6) or rinsing the pots with water alone 
(n=6). In a third repetition, the level of gluten was measured on contaminated pasta that was rinsed with tap water for 30 
seconds (n=6). Experiment 2: the level of gluten was measured on GF bread toasted in a shared rolling toaster (n=10) and a 
shared pop-up toaster (n=10). Experiment 3: the level of gluten was measured on GF cupcakes sliced with knives previously 
used to slice GC cupcakes (n=30). All measurements made using R-Biopharm R7001 R5-ELISA Sandwich assay. 
 

Results  
Substantial amounts of gluten were detected on all GF pasta (33.9ppm-115.7ppm) cooked in water previously used for GC 
pasta. Rinsing the pots with water was as effective as scrubbing with soap/water to remove gluten, with both allowing for 
transfer levels <5ppm. Rinsing GF pasta resulted in detectable gluten levels <20ppm. A shared toaster produced surprisingly 
little gluten transfer, with most samples having <5ppm gluten. Only two samples had levels >5ppm, with one measuring 
5.1ppm and the other 8.3ppm. Five cupcake samples had gluten transfers just at or above 20ppm. 
 

Conclusion  
Cooking GF pasta in water used to cook GC pasta and using a shared knife poses a considerable risk of gluten exposure. 
Employing basic cleaning methods to the pots/utensils offers sufficient gluten removal. A shared toaster produced little risk 
of gluten transfer, which may relieve anxiety for celiac patients and change recommendations about the requirement to 
purchase a new toaster. 
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ABSTRACT CONTENT 
 
Objectives  
Recommendations for following up individuals with coeliac disease suggest regular review by a relevant physician or 
dietician in secondary or primary care. However, the evidence underpinning guidelines is limited and the views of 
individuals managing the condition have not been considered. We explored what persons living with coeliac disease 
thought of their follow up. 
 

Methods  
Fifty semi-structured interviews were conducted with individuals with coeliac disease, recruited from Coeliac UK’s 
membership. Individuals were purposively sampled to include those receiving and not receiving follow up (through choice 
or discontinued). Interviews explored follow up experiences, perceived importance and how it could be improved. 
Interviews were audio-recorded, transcribed verbatim and analysed using the framework approach. 
 

Results  
Three themes were identified: nature of follow up received, the purpose of follow up, the process and relation to 
attendance, and follow up preferences.Participants reported wide variation in process from blood tests to repeat bone 
scans and endoscopies, to nothing at all. Regularity also varied, suggesting it was rarely in line with guidelines. Attendance 
reassured some individuals that they were on track, while others attended to ‘stay in the system’. Thus, understanding on 
the purpose of follow up was lacking. Non-attendance related to not viewing it as worthwhile, or due to previous negative 
experiences with healthcare professionals. Most agreed that an annual review at a local location with a consistent and 
knowledgeable person would be sufficient, but some highlighted that they were happy to have it offered as needed rather 
than with prescribed regularity. 
 

Conclusion  
Whilst most individuals with coeliac disease seem to express a preference for receiving some form of annual follow-up, the 
reason for having it was unclear. Some had a preference for not attending follow up or having it provided as needed. 
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ABSTRACT CONTENT 
 
Objectives  
Recommendations for following up persons with coeliac disease suggest regular review by a physician or dietician in 
secondary or primary care. However, the evidence underpinning guidelines is limited and views of healthcare professionals 
(HCP) involved in the management of the condition have scarcely been studied, and thus was the focus of this study. 
 

Methods  
Forty-three semi-structured interviews were conducted with HCPs (10 gastroenterologists, 18 general practitioners and 15 
dietitians). Interviews explored HCPs’ current practices, perceived importance of follow up and future improvements. 
Interviews were audio-recorded, transcribed verbatim and analysed using the framework approach. 
 

Results  
Four themes were identified: importance of follow up, non-attendance, current follow up practices and improvements. 
Some HCPs stated the evidence base for follow up was insufficient and thus current practice varied. Nonetheless, some 
HCPs felt follow up was crucial to ensure individuals were adhering to a gluten free diet, and for vulnerable individuals; 
than those more proactive in their self-management. Nonattendance was not seen as problematic by most. However, it 
was acknowledged that some non-attendees were likely to be less compliant and therefore would benefit most. Current 
practice tends to revolve around recap and reassurance for patients, whilst the main concerns for HCPs are the 
deteriorating timelines in which some patients are left without support. HCP opinion on and knowledge of current national 
guidelines for following up individuals with coeliac disease was varied, with most admitting that they were not following 
them. A lack of clear guidelines at a local level added to the confusion and disparity in treatment and needed to be 
addressed to improve management. 
 

Conclusion  
There was a wide variety of follow up arrangements currently being delivered by HCPs. HCPs felt improvements at a 
national level would require clear evidencebased guidelines that could be implemented in a resource poor environment. 
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ABSTRACT CONTENT 
 
Objectives  
Despite the gluten free (GF) products growing market, data about their vitamin and mineral contribution remain scarce. 
Most of studies about their nutrient composition are based on their ingredients and composition databases. The aim of this 
study was to assess analytically the micronutrient content of a selection of GF products, and to compare it with their 
respective gluten-containing counterparts. 
 

Methods  
GF products from three main cereal food-types contributing to a balanced diet, such as flakes (n=13), pasta (n=12) and 
bread (n=12), were selected. For mineral determination, analysis of selenium, manganese and cooper was performed by 
using ICP-M.  In the case of calcium, sodium, zinc and iron quantification ICP-OES was used. Biotin, Folate, Niacin, Piridoxin, 
Riboflavin, Tiamin, vitamin B5 and B12 were measured by LC-M and vitamin E by HPLC. Analytical results of GF products 
were compared to nutritional composition of their gluten-containing counterparts (Spanish Food Composition Database). 
 

Results  
Lower iron, piridoxin, riboflavin and thiamin content was found in the three GF products groups analyzed. Niacin reduction 
was observed in GF flakes and breads. Folate content was lower in GF bread; manganese amount was lower in GF pasta, 
and that of vitamin B5 and E in GF flakes. Biotin content was higher in cereal flakes and lower in GF pasta than in their 
counterparts. 
 

Conclusion  
Our data confirmed different mineral and vitamin content in cereal-based GF products comparing to gluten-containing 
counterparts. 
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ABSTRACT CONTENT 
 
Objectives  
Nutritional Education is a basic tool for healthy gluten-free diet promotion , for spreading knowledge about gluten related 
diseases, as well as for educating society about sustainable feeding. One of the research lines of GLUTENS team is to 
develop tools to carry out Nutritional Education among celiac people and general population. 
 

Methods  
The first step was to define the message that each tool needs to cover: it should be based on scientific knowledge, cover a 
lack of knowledge or mend fake beliefs and be adapted to a specific target population, such as children. After, attractive 
methodologies and materials have to be designed, from brochures and softwares to practical workshops. 
 

Results  
Here are briefly described different strategies carried out by GLUTENS team with satisfactory results: 
 
1. Guides: printed dissemination of the knowledge about gluten, celiac disease and balanced diet in a friendly language. 
 
2. Informatics tools: a software for the specific design and evaluation of gluten free diet. 
 
3. Practical workshops: 
 
a) For children, including both celiac and non-celiac children 
 
- Scientific approach to gluten and celiac disease: scientific based experiments to actively generate knowledge - Cooking 
workshop for families: cooking balanced gluten-free recipes, including ingredients shopping , to promote celiac people´s 
social inclusion 
 
b) For general adult population 
 
-“Gluten: from lab to table”: a seminar to promote science to public 
 
4. Science Exhibitions: development of scientific skills in the context of celiac disease 
 

Conclusion  
Aforementioned tools are valuable and useful to promote the so necessary Nutritional Education, especially in gluten 
related disorders, whose only effective treatment is gluten-free diet. This diet has not only to be safe, but also nutritionally 
balanced and socially known. 
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ABSTRACT CONTENT 
 
Objectives  
The objective of this study was to analyze foods´ fermentable oligosaccharides, disaccharides, monosaccharides and polyols 
(FODMAP) content of foods, to measure FODMAP consumption of celiac children and adults, and to study whether this 
intake was related to their gastrointestinal symptoms. 
 

Methods  
The nutritional composition of foods present in Spanish Food Composition Database (BEDCA) was completed with their 
FODMAP content. FODMAP composition, concretely glucose, fructose, lactose, inulin, rafinose, estaquiose and sorbitol 
content of 435 foodstuffs were obtained from the Australian Food Composition Database and included in Spanish Food 
Composition Database -BEDCA-. Then, all data were transferred to a new software for gluten free diet (GFD) design and 
evaluation. In order to measure FODMAP consumption, 24 hour recalls and symptom questionnaires were collected from 
30 celiac children and 25 celiac adults at three moments (at diagnosis, after 3 months on GFD and after 12 months). 
FODMAP intake was calculated through the software and classified using Ong et al and Varney et al criteria. Symptoms 
were also classified. Statistical analysis was performed by SPSS program. 
 

Results  
Children´s FODMAP intake did not change during 12 months. By contrast, FODMAP intake in adults increased during the 
first 3 months. Symptoms decreased significantly in children and adults after 3 months on GFD. No correlation was 
observed between FODMAP intake and the symptomatology among participants. 
 

Conclusion  
FODMAP consumption was not the cause for the remission of symptoms in celiac people. Even so, this work created a tool 
to measure FODMAP intake which will be useful for future studies. 
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ABSTRACT CONTENT 
 
Objectives  
The gluten-free diet (GFD) is the only effective treatment for celiac disease (CD). Current guidelines recommend serial IgA 
anti-tissue transglutaminase antibody (anti-tTG) measurements to monitor successful treatment and serology 
normalization. Time course of IgA anti-tTG normalization in celiac children on GFD was evaluated in this study. 
 

Methods  
Consecutive pediatric CD patients attending medical follow-up visit with confirmed diagnosis of CD, satisfactory GFD 
compliance, celiac serology assayed in the laboratory of our hospital, were identified. Age, symptoms, Marsh score at 
diagnosis, serum IgA anti-tTG levels at diagnosis, 6, 12, 24 months were examined. CD patients were classified into: group A 
(normal IgA anti-tTG within 12 months) and group B (normal IgA anti-tTG after 12 months). Logistic regression analysis was 
performed. 
 

Results  
54 CD patients were investigated, with 68% normal IgA anti-tTG within 12 months. Median age at diagnosis was 4 years(IQR 
2-7) in group A and 4 years(IQR 3-8) in group B (p=0.4). Median baseline IgA anti-tTG was 129 U/ml (IQR 52-186) in group A 
vs 200 U/ml (IQR 129-369) in group B (p=0.02). Marsh score was available in only 16 patients and was not considered in the 
model. Male patients were 11 times more likely to normalize anti-tTG levels within 12 months, the risk of abnormal IgA 
anti-tTG values at 12 months was increased by 20% for each additional year of age at diagnosis and by 10% for each 
additional 10 U/ml of baseline IgA anti-tTG level. 
 

Conclusion  
Higher baseline IgA anti-tTG, older age at diagnosis and female gender were predictors of longer time required for IgA anti-
tTG normalization. 
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ABSTRACT CONTENT 
 
Objectives  
To measure digestion of pepsin/trypsin-treated gliadin by commercial preparations: 1 Gluteguard, 2 GlutenBlock, 3 
GliadinX, 4 GlutnGo, 5 GlutenRescue, 6 Eat E_Z Gluten+, 7 Glutenease, 8 Glutezyme, and 9 Gluten Digest. 
 
To characterize the cleavage specificity. 
 
To examine if any alpha-gliadin 33-mer, epitopes associated with celiac disease (PFPQPQLPY, PYPQPQLPY and PQPQLPYPQ) 
remained after digestion. 
 

Methods  
Gliadin digestion at pH 3.5 (stomach digestion) or pH 7 (small intestine) was measured by Ridascreen and Gluten-Tec 
competitive ELISA. Mean initial rates and half-lives were deduced. Mass spectroscopy determination of the amino- and 
carboxy-termini of peptides remaining after digestion, characterized the cleavage specificity of proteases and examined if 
immuno-reactive alpha-gliadin 33-mer, 9 amino-acid long core epitopes remained after digestion. 
 

Results  
Ridascreen (pH 7), showed preparation 1 was the fastest-acting, more than twice as fast as the next fastest preparations, 5, 
6, 7 and 8. At pH 7, preparations 2, 3 and 4 showed little activity using Ridascreen, but Gluten-Tec identified low activity 
levels. At pH 3.5, preparation 1 was more than twice as fast as the next fastest preparations, 2 and 3, when measured by 
Ridascreen but preparations 2 and 3 were over two times faster than enzyme 1 when measured by Gluten-Tec. 
Preparations 1, 2, 3, 4 cleaved predominantly on the C- and N-terminal side of both glutamine and proline residues. None 
of the alpha-gliadin 9 amino-acid epitopes were detected after digestion with enzymes 1, 2, 3 or 4. 
 

Conclusion  
The faster-acting preparations identified by ELISA may be more efficient at digesting immuno-stimulatory peptides. 
Preparations 1, 2, 3, 4, were capable of digesting gliadin albeit at different rates. Preparation 1 most rapidly digested the 
key immuno-reactive gluten epitopes - identified in the Codex approved competitive Ridascreen ELISA method – and 
associated with symptoms and pathology of coeliac disease and gluten sensitivities. 
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ABSTRACT CONTENT 
 
Objectives  
Persistent symptoms despite adherence to a gluten free diet (GFD) occur in 30% of celiac disease patients. Ongoing 
mucosal injury is associated with serious complications. At initial diagnosis, protocols require bulb and distal duodenal 
biopsies, whereas sampling recommendations at follow up are lacking. In a multi-national patient cohort, we aimed to 
define the concordance between pathology findings in duodenal bulb and distal duodenal biopsies at initial and follow up 
exam and to correlate mucosal changes with symptoms, diet, and serology. 
 

Methods  
Samples from patients with initial and follow up biopsies were evaluated blindly by two pathologists. Symptoms, tTG 
serology, and diet adherence were recorded. Agreement between duodenal biopsies was analyzed using interrater 
reliability. 
 

Results  
In 79 patients (mean re-biopsy interval 2.1 years) fifty-eight (62%) at diagnosis and 65 (69%) at follow up had separately 
designated bulb/distal duodenal biopsies. Using two categories of Marsh 3 and Marsh 0-2, at diagnosis 52/58 (90%) paired 
biopsies showed concordant Marsh scores, compared to 54/65 (83%) paired biopsies at follow up. Eight patients were 
found to have bulb only villous blunting with normal distal histology at follow up. Those patients reported fewer symptoms 
(4/14 possible) compared to 30 patients with persistent distal atrophy (10/14). Patients with only bulb atrophy in the 
second biopsy had less persistent diarrhea (13% vs 37%), bloating (0 % vs 17%), weight loss (0% vs 10%), and irregular 
bowels (0% vs 10%). Further, considering all patients with persistent bulb Marsh 3 scores (17/47; irrespective of distal 
duodenal scores), diet adherence, tTG status and symptom profile did not predict Marsh score status. 
 

Conclusion  
Contrary to data that established best practices at diagnosis, inclusion of duodenal bulb biopsies at follow up in celiac 
disease appears to have limited clinical relevance. Further, GFD adherence and normalization of tTG were not different in 
patients with improved or persistently abnormal bulb Marsh score at follow up. 
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ABSTRACT CONTENT 
 
Objectives  
The gold standard for successful treatment is healed small intestinal mucosa and therefore, the outcome measures 
especially in proof-of-concept clinical trials should be based on histologic and molecular evaluation of small intestinal 
biopsies.We here evaluated the utility of PAXgene molecular fixative for duodenal biopsies to obtain quantitative 
morphometric, both architectural and inflammatory, measures as well as the fixative suitability for immunohistochemical 
and gene expression analysis techniques. 
 

Methods  
Fifteen well treated coeliac disease patients were challenged with 4 grams of gluten per day for 10 weeks. Twenty-eight 
non-coeliac disease control patients were included as controls. A wide array of histological and immunohistochemical 
stainings and messenger RNA (mRNA)-based gene expression tests (RT-qPCR and RNAseq) were carried out in PAXgene 
fixed biopsies. 
 

Results  
Quantitative villus height crypt depth ratio (VH:CrD) measurements revealed significant duodenal mucosal deterioration in 
all coeliac disease patients on gluten challenge. In contrast, the Marsh-Oberhuber class worsened in only 80% of coeliac 
patients. Measuring simultaneously the intraepithelial CD3+ T-lymphocyte and CD138+ plasma cell densities proved to be a 
meaningful new measure of inflammation. The γδ+ lymphocyte and immunoglobulin A deposit stainings were also 
successfully detected in PAXgene-fixed biopsies. Messenger RNA extraction from the same paraffin-embedded biopsy block 
was successful and allowed large-scale qRT-PCR and RNAseq analyses for gene expression. A novel molecular morphometry 
approach was tested using the ratio of villus epithelium specific gene APOA4 and crypt proliferation gene Ki67 mRNA. With 
molecular morphometry, a similar distinction between paired baseline and post gluten challenge biopsies was achieved as 
with VH:CrD measurements. 
 

Conclusion  
With PAXgene the typical shortcomings common in celiac disease diagnostics can be overtaken in comparison to the 
traditional histomorphometric analyses. Also, molecular histomorphometry is a promising utensil to be used in situations 
where assessment of mucosal health is of paramount importance. 
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ABSTRACT CONTENT 
 
Objectives  
Adherence to a gluten free diet (GFD) is essential, as poor adherence can lead to persistent villous atrophy and subsequent 
complications of coeliac disease. We have previously shown1 that non-invasive markers of adherence have a poor 
sensitivity in comparison to the gold standard of duodenal biopsy. As a result of this, we assessed the novel technique of 
gluten immunogenic peptides (GIP) in the urine.  
 

Methods  
Patients with coeliac disease with a new diagnosis and those referred to secondary care for further evaluation of dietary 
adherence and disease remission were assessed from September 2018 to December 2018. Patients were tested for GIP 
using a rapid immunochromatographic test, following the collection of mid-stream urine samples. All patients were also 
tested for tissue transglutaminase (IgA-TTG) and endomysial antibodies (IgA-EMA) via blood tests. At least 4 duodenal 
biopsies were taken from D2 and at least one biopsy from the duodenal bulb, with the presence/absence of villous atrophy 
used to determine sensitivities of the tests. 
 

Results  
17 patients were recruited (n=12 female, 71%), median age 52 years (range 25-74 years), median duration of GFD 96 
months (0-840 months). 2 patients were newly diagnosed CD, 15 patients were established diagnosis of CD. The sensitivity 
of GIP was 66.7% (24.1-94.0), with a specificity of 63.6% (24.1-94.0). There was no statistically significant difference 
between the sensitivity and specificity for GIP, IgA-TTG and IgA-EMA. 
 

Conclusion  
Urine GIP testing was not superior to IgA-TTG or IgA-EMA. Further data is required to assess this modality as a predictor of 
villous atrophy and adherence before this can be used in clinical practice. 
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ABSTRACT CONTENT 
 
Objectives  
The diagnosis of celiac disease (CD) can be challenging due to the clinical heterogeneity of CD. The currently available 
diagnostic markers, such as anti-tissue transglutaminase antibodies (TTGA), peak at the time that full blown villous atrophy 
has already developed. If CD could be detected at an earlier stage, consequences of CD could be prevented by quicker 
initiation of a gluten free diet. In this study, we examined whether microRNA (miRNA) transcriptomics could identify novel 
early circulating biomarkers for CD. 
 

Methods  
The prospective PreventCD cohort consists of infants at high risk of developing CD. Blood was drawn at predefined time 
points after birth, at time of diagnosis and 6 months after the start of gluten free diet. MiRNA profiles were determined in 
250 serial serum samples of 53 PreventCD participants, of whom n=33 developed CD (TTGA+ and biopsy proven) and n=20 
did not develop CD (19 seronegative children, 1 potential CD (TTGA+ and normal biopsy)). The microRNA libraries were 
sequenced on the Illumina HiSeq2500 and aligned to MiRBase 22. 
 

Results  
After quality control, 219 miRNA samples were included in the analyses. 35 miRNAs were significantly differentially 
expressed between the samples taken before gluten exposure (4 months of age) and samples taken at the time of 
diagnosis. Intriguingly, 4 of these candidates were already significantly deregulated in the pre-diagnostic samples (TTGA-), 
up to 1 year before diagnosis was made. These early markers for CD include miR-500, a miRNA that was previously 
identified as one of the deregulated microRNAs in small-intestinal biopsies of CD compared to controls. 
 

Conclusion  
Our results suggest that circulating miRNAs are promising early biomarker candidates for CD, as miRNA levels already start 
to rise in CD patients well before conventional diagnostic antibodies peak. 
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ABSTRACT CONTENT 
 
Objectives  
High serum levels of IgA autoantibodies against transglutaminase 2 (TGA) predict villous atrophy in  coeliac disease (CeD). 
However, all currently available commercial TGA measuring kits provide only relative values compared to a positive coeliac 
sample. Consequently, clinically used numerical values are neither directly comparable, nor their predictive value is the 
same. Our aim was to measure absolute serum TGA concentrations directed to specific transglutaminase 2 (TG2) epitopes 
and evaluate predictive value of these antibody subpopulations. 
 

Methods  
TG2 proteins selectively expressing coeliac epitope 1 and 2 were recombinantly produced and used for the affinity 
purification of epitope 1 and 2-specific TGA IgA and IgG from serum samples of CeD patients. These antibodies served as 
binding reference in bio-layer interoferometry (Blitz) which measures a signal proportional to absolute concentration in 
μg/ml. Signals were compared with the binding of epitope-specific coeliac TG2 minibodies and TGA+ patient serum samples 
of the ProCeDe study. 
 

Results  
Untreated CeD patient samples contained predominantly epitope 2 TGA-IgA (67-96%, median 87%), while the proportion of 
epitope-1 IgA was significant (>20%) only in patients with severe general condition or malabsorptive symptoms (median 
11%). The TGA-IgG content was highly variable and in most samples low. A cut-off range value of 80-120 μg/ml of epitope-2 
serum TGA-IgA concentration was associated in Blitz with the prediction of 99% specificity for Marsh III lesion. It was not 
possible to establish a reliable predictive cut-off for epitope-1 specific TGA-IgA. 
 

Conclusion  
Serum concentrations of epitope 2-specific TG2 antibodies correlated with villous atrophy and thus the final CeD diagnosis, 
while epitope 1-specific TG2 antibodies only correlated with the severity of clinical symptoms. Epitope-specific 
submolecular TG2 antibody tests would allow a more precise prediction of villous damage. 
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ABSTRACT CONTENT 
 
Objectives  
Enteric-release budesonide(BUD) is used for refractory celiac disease(RCD) and celiac crisis.We here describe the use and 
clinical response to BUD among celiac disease(CeD) patients evaluated for non-responsive celiac disease(NRCD). 
 

Methods  
Multicenter case-series of consecutive biopsy-confirmed CeD adults prescribed BUD in the setting of NRCD,defined as 
symptoms of CeD despite ≥ 1 year of gluten-free diet(GFD).Clinical response(CR):complete or partial resolution of 
symptoms.Mucosal recovery(MR):normal villous architecture on subsequent duodenal biopsies and/or normal 
videocapsule endoscopy(VCE) during/< 1year following BUD. 
 

Results  
We report 50 cases(80% females, mean age 43 SD18 years).BUD was initiated because of chronic symptoms and villous 
atrophy on previous biopsies/VCE in 82%(despite gluten contamination exclusion diet in 18% n=9) or enteritis-like 
symptoms without enteropathy in 18%.Most frequent symptoms included diarrhea(68%), abdominal pain(66%) and 
bloating(52%). BUD was initiated at 9 mg daily in 82%, for an initial median treatment duration of 12 weeks(IQR 4-16).A CR 
was seen in 60% of subjects and MR in 12 out of 24(50%).There was no association between CR and MR. Final suspected 
etiology of NRCD included:gluten contamination(n=15 CR73% MR60%), RCD(n=15 CR67% MR30%), postpartum flare(n=3 
CR100%), other enteritis(n=2 CR100% MR0%), microscopic colitis(n=2 CR50%), non inflammatory(mostly IBS n=12 CR25% 
MR100%).Recurrence rate after CR was 70% and 47% received ≥2 courses of BUD.Fatigue(p<0.01) was associated with no 
CR.Side effects were present in 42%, leading to discontinuation of BUD in 14%. 
 

Conclusion  
BUD may be effective to induce CR in some with NCRD. However, the absence of association between CR and MR after BUD 
and the high rate of recurrence highlight that 1)CR may be faster than MR, which may necessitate a prolonged course and 
2)despite initial enteropathy, alternative diagnosis may explain NRCD symptoms. 
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ABSTRACT CONTENT 
 
Objectives  
In a previous prospective study (www.preventcd.com), deamidated gliadin peptide-specific (DGP) antibodies were 
observed after the administration of 100 mg gluten per day to 4-6 months old infants from coeliac families. At this age, 
none of the children produced transglutaminase-specific antibodies and most remained healthy in later age (Group 1), but 
a few developed coeliac disease (CeD) years later (Group 2). In this study we compared these two groups. 
 

Methods  
We individually affinity-purified DGP-specific antibodies from serum samples of Group 1 and Group 2 and examined their 
binding properties to DGP, corresponding non-deamidated gliadin peptides (NGP), their shortened core peptide (DG0) and 
to an irrelevant negative control peptide in ELISA and by biolayer interferometry in a label-free molecular interaction 
system (BLItz, Pall ForteBio). DGP-specific antibodies isolated from children at the time of CeD diagnosis (Group 3) were 
used as positive controls. 
 

Results  
Children at the time of manifest CeD (n=4) displayed higher binding affinity (Ka = 6.98±3.9*104) and lower equilibrium 
dissociation constant (KD = 1.59±1.15*10-8) indicating stronger binding to DGP than antibodies of infants in either Group 1 
(Ka = 4.8±1.51*104 and KD  = 3.9±1.27*10-8 ) or Group 2 (Ka = 5.3±0.44*104 and KD  = 3.47±0.22*10-8 ). There was no 
significant difference between the binding parameters to DGP and NGP in either group, but only children with manifest 
CeD reacted with the shorter DG0 peptide (p=0.0002). 
 

Conclusion  
DGP antibodies have high binding affinity but are not specific for CeD. Before the appearence of transglutaminase-specific 
antibodies  DGP-specific antibodies  do not differ in coeliac and non coeliac cases. Isolated DGP positivity does not have 
diagnostic or prognostic value. 
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ABSTRACT CONTENT 
 
Objectives  
A lifelong strict gluten-free diet (GFD) is the only treatment for Coeliac Disease (CD), but good compliance can be difficult 
for these patients. Furthermore, the current monitoring tools for GFD follow-up, such as dietary interviews and serology, 
do not offer an accurate measure to ensure the adherence to the diet. The aim of this study was to evaluate the 
measurement of Gluten Immunogenic Peptides (GIP) in stool to confirm significant gluten intake at diagnosis and as a 
marker of GFD adherence in CD paediatric patients. 
 

Methods  
This multicentre prospective nonrandomized observational study included 64 CD children. Faecal GIP, anti-tissue 
transglutaminase (anti-tTG) and anti-deamidated gliadin peptide (anti-DGP) IgA antibodies were analysed at diagnosis and 
during follow-up visits at 6, 12 and 24 months. Correlations between GIP and serum antibodies were conducted by 
Cochran’s and Friedman tests. 
 

Results  
Most children (97%) had detectable GIP at diagnosis, whereas only 23% had detectable GIP on a GFD. However, the rate of 
positive GIP stools increased from 13% to 25% during the follow-up, especially in older children. In contrast, anti-DGP 
normalised by 24 months and only 20% had elevated anti-tTG antibody. The elevation of anti-tTG antibody was more 
prolonged in patients with detectable GIP (p<0.05). Nevertheless, serologic tests had low sensitivity to identify patients 
with detectable GIP considering absolute values (p>0.1). 
 

Conclusion  
Faecal GIP could be a valuable tool for CD management at different levels: 
 
1. Confirmation of previous gluten challenge at diagnosis.<br /> 
2. Monitoring short- and long-term GFD compliance, as serological tests had no significant sensitivity to assess the 
adherence to the diet.<br /> 
3. Identification of real unresponsive CD from non-compliant patients. 
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ABSTRACT CONTENT 
 
Objectives  
The concept that high levels of anti-transglutaminase (tTG) IgA antibodies together with appropriate clinical features, HLA 
phenotype, and a positive secondary serological on a second specimen, has put increased focus on the ability of anti-tTG  
assays to effectively stratify patients. Assays with higher dynamic range offer the potential to separate patient reactivity 
more effectively. In this study we evaluated the ability of a new particle-based multi-analyte assay to characterize a cohort 
of Hungarian patients at diagnosis and follow-up. 
 

Methods  
Serum specimens from 101 celiac patients were analyzed. 72 patients had an initial and 2-6 follow-up specimens, while 29 
patients had only a single specimen. Biopsy results were available on 82 patients. Specimens were analyzed for tTG and 
deamidated gliadin peptide (DGP) IgG and IgA antibodies using a novel fully automated particle-based multi-analyte 
technology ( PMAT, Inova Diagnostics, Research Use Only). Positive results for all 4 tests was >5 fluorescence light units 
(FLU). 
 

Results  
Of 51 patients not on GFD, the median initial tTG IgA value was 156.0 FLU.  80.0% (41/51) of the initial  tTG IgA values  were 
>10x ULN, 64.7% (33/51) >20x ULN, 37.2% (19/51) >50x ULN , and 19.6% (10/51) >75x ULN.   Most of these patients were 
also positive for 1 or more additional antibodies ( tTG IgG, DGP IgG, and/or DGP IgA).   With commencement of GFD, initial 
tTG IgA values fell up to 20 fold. 
 

Conclusion  
<br /> 
The PMAT celiac assays classified 80% of the initial, pre-GFD, specimens as tTG IgA >10 ULN.  The simultaneous 
measurement of tTG IgG, DGP IgA, and DGP IgG allows a comprehensive initial assessment of patients suspected of celiac 
disease as well for follow-up. 
 

Conflicts of interests 
Gary L. Norman, Dilruba Nabi, Peter Martis, Priscilla Carrion,  Kishore Malyavantham, and Michael Mahler are  employees 
of Inova Diagnostics.



 
POSTERS 

 

THEME : 
NEW TREATMENTS/NEW DIAGNOSTIC METHODS 

 

Abstract #: ICDS00101 
 

Final poster ID: P5-11 
 

Title: Quantitative Histology-Based Classification System for Assessment of the Intestinal Mucosal Histological changes in 
Patients with Celiac Disease 
 

Presenting author:  PRASENJIT Das 
 

Co-authors: Prasenjit DAS, Gaurav Ps GAHLOT, Alka SINGH, Vandana BALODA, Ramakant RAWAT, Anil VERMA, Gaurav 
KHANNA, Maitrayee ROY, Archana GEORGE, Ashok SINGH, Aasma NALWA, Prashant RAMTEKE, Rajni YADAV, Vineet AHUJA, 
Sreenivas VISHNUVATHLA, Siddhartha DATTA GUPTA, Govind K MAKHARIA - (1)All India Institute of Medical Sciences, Inde 
 

ABSTRACT CONTENT 
 
Objectives  
The existing histological classifications for interpretation of small intestinal biopsies are based on qualitative parameters 
with high intra-observer and inter-observer variations. We developed a quantitative histological (Q-histological) 
classification system for assessment of intestinal mucosal biopsies. 
 

Methods  
We performed a computer-assisted quantitative histological assessment of histopathological images of duodenal biopsies 
from 137 controls and 124 patients with celiac disease (CeD) [derivation cohort]. Receiver operating curve analysis, 
followed by multivariate and logistic regression analyses suggested parameters which could differentiate biopsies of 
controls from those with CeD. We repeated the quantitative histological analysis on a validation cohort (105 controls and 
120 patients with CeD). Based on the results, we propose a Q-histological classification system. The new classification was 
further compared with existing histological classification systems for inter-observer and intra-observer agreements by a 
group of qualified pathologists who were blinded about the patient detail. 
 

Results  
Among the histological parameters, intraepithelial lymphocyte count ≥25/ 100 epithelial cells, adjusted villous height fold 
change ≤ 0.7 and crypt depth: villous height ratio ≥ 0.5 showed good discriminative power between mucosal biopsies from 
patients with CeD and controls, with 90.3% sensitivity, 93.5% specificity and 96.2% area under the curve. Our quantitative 
histological classification showed highest intra-observer (69.7% to 85.03%) and inter-observer (24.6% to 71.5%) 
agreements among pathologists, in comparison to the existing histological classifications. 
 

Conclusion  
Quantitative assessment increases the reliability of the histological assessment of mucosal biopsies in patients with CeD. 
Such a classification system may be used for clinical trials in patients with CeD. 
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ABSTRACT CONTENT 
 
Objectives  
Intestinal barrier seems to play an important role in activation of processes leading to autoimmunity including celiac 
disease (CD) and type 1 diabetes mellitus (T1DM). The aim of this study was to analyze the level of intestinal fatty acid 
binding protein (I-FABP)  a serological biomarker of an impaired epithelial barrier in patients with T1DM, active CD, T1DM 
with active CD (T1DM-CD) and patients on gluten free diet (GFD) in comparison to healthy controls. 
 

Methods  
Study included pediatric patients with active CD (n=15), T1DM without known CD during the 3 years of follow-up (n=15), 
T1DM-CD (n=15) and the same patients with negative CD serology one year before CD diagnosis (T1DM-CD-1), children on 
GFD for at least 6 months from group CD (n=15) and T1DM (n=15). As controls age matched healthy children were used. CD 
was diagnosed according ESPGHAN criteria. I-FABP (in pg/ml) was measured in patients’ sera with the use of 
immunoenzymatic test (Hycult Biotech). 
 

Results  
The highest mean levels of I-FABP, which were significantly increased as compared with controls (346±135), were found in 
two groups: patients with active CD and with T1DM-CD (1332±1142 and 1322±920, respectively). GFD induced a significant 
decrease in I-FABP levels into values comparable to controls in  both CD and T1DM groups (441±297 and 408±286, 
respectively). Interestingly, in T1DM-CD-1 and T1DM children, I-FABP levels were comparable (800±398 and 756±335, 
respectively), and significantly increased as compared both to healthy controls and T1DM-CD children on GFD. 
 

Conclusion  
The results indicate that epithelial barrier is disrupted in T1DM patients independent on CD development. GFD can 
significantly improve epithelial damage in children with T1DM-CD and CD, but still it is open question whether GFD could 
have beneficial effect on intestinal barrier in early stages of T1DM. 
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ABSTRACT CONTENT 
 
Objectives  
Supplemented exogenous enzymes able to complement the partial digestion of gluten proteins by human proteases, and 
used to adjuvate the gluten-free diet that is the only validated, longlife treatment for Coeliac Disease (CD), are currently 
considered a promising approach in the dietary management of gluten intolerance. We screened acidophilic actinomycetes 
as potential sources of new, secreted glutenases capable of efficiently cleaving gluten immunotoxic epitope sequences 
upstream the duodenum, where the gluten-dependant pathologic process begins. 
 

Methods  
A screening project for the identification of secreted glutenases from newly isolated acidophilic strains, based on hydrolysis 
at acidic pH of gluten and of commercial peptides having proline residues close to the enzymatic cleavage site. Selected 
samples were further tested for their ability to degrade the immunotoxic 33-mer. 
 

Results  
Actinoallomurus strain A8 was selected as producer of the new glutenase Endopeptidase-E40 (E40; WO2013/083338). E40 
crude purification from the supernatant culture resulted in a fraction displaying clear proteolytic activity at acidic pH, as 
well as gliadin and 33-mer degradation in presence of pepsin.  E40 coding gene was identified through MudPit analysis and 
Actinoallomurus A8 genome sequencing. Blast analyses showed E40 to be a novel protease belonging to the S53 protein 
family of serine-carboxyl-peptidases. E40 whole coding gene was cloned in S.lividans TK24/pIJ86 as the expression system, 
the recombinant protein was successfully secreted and processed to its active mature form, with an activity profile as per 
its wild form. 
 

Conclusion  
The actinomycete Actinoallomurus strain A8, isolated from an italian acidic soil, was identified as source of the new 
glutenase E40, endowed with properties suitable for investigation as oral supplement to gluten-free diet for CD patients. 
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ABSTRACT CONTENT 
 
Objectives  
The high content of proline and glutamine residues renders gluten proteins largely inaccessible to human gastrointestinal 
proteases. This allows large undigested peptides to reach the small intestinal mucosa and trigger the adverse inflammatory 
reactions in patients with celiac disease (CD). Supplementing exogeneous gluten-digestive enzymes (glutenases) to the 
gluten-free diet seems to be a promising approach to protect CD patients from harmful effects of toxic gluten, particularly 
in the case of inadvertent exposure. Endopeptidase-40 (E40) is a novel glutenase isolated from the actinomycete 
Actinoallomurus A8 and recombinantly expressed in S. lividans TK24 (WO 2013/083338). 
 

Methods  
The enzymatic activity of E40 was assessed in gastrointestinal simulated conditions, in presence or absence of pepsin and 
trypsin proteases. E40 glutenase activity was evaluated on the immunodominant 33-mer and whole gliadins by LC-MS/MS, 
G12 competitive ELISA and on gliadin-reactive T cells from duodenal biopsies of 5 celiac patients. 
 

Results  
The LC MS/MS spectra analysis demonstrated that E40 breaks down all the six 33-mer T-cell epitopes, within 15 minutes of 
treatment, with no 33-mer signal detectable within 1 hour of treatment. The whole gliadin proteins from hexaploid wheat 
were markedly proteolized within 1 hour of E40 digestion. Finally, the validated human T-cell assay indicated a strong 
reduction, or even absence, of IFN-g release when T cells were exposed to E40-digested gliadins compared to untreated 
gliadins. 
 

Conclusion  
A comprehensive microbiological, proteomic and immunological analyses demonstrated that E40 is a fast-acting and 
strongly efficient glutenase. E40 is a candidate for the oral enzymatic therapy in the dietary management of gluten toxicity. 
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ABSTRACT CONTENT 
 
Objectives  
To evaluate the efficacy of gluten immunogenic peptides (GIP) detection in faeces, to monitor the adherence to the gluten-
free diet (GFD) in coeliac disease (CD). 
 

Methods  
136 stool samples were analyzed. Group 1: 31 CD patients, aged 10.1 ± 6.3 (mean, SD) years, on a GFD for 4 months to 8 
years (5.8±3.7 years). One sample per patient was collected as well as food records (FR) of the 4 days prior to the faeces 
sampling. Group 2: 18 CD patients aged 5.2 ± 3.1 years. We collected 105 samples corresponding to day 0 (gluten 
consumption) and days 1, 2, 3, 4 and 5 after starting a GFD; also FRs were registered. 
 
Samples were analyzed using a rapid immunochromatographic (IC) test: iVYCheck®GIP Stool, and an ELISA: iVYLISA®GIP-S 
(Biomedal). 
 

Results  
Group 1: according to the FR, GFD adherence was correct in 29/31 patients and 2 children (5 and 11 years) confessed 
voluntary transgressions. By ELISA, GIP was detected in 14/31 individuals, 9/14 had positive anti-transglutaminase 
antibodies (ATG2). Moreover, by IC strips, GIP was detected in 6/14 individuals, 5 with positive ATG2. In 3/31 in whom their 
parents suspected dietary transgressions (all negative ATG2), no GIP were found. 
 
In group 2, the dynamics of GIP disappearance studied over the days, showed that GIP levels decline with time (p <0.001) 
non-linearly (p = 0.028). GIP levels decreased considerably in the first 2 days, and after the 3rd day, they remain close to or 
below the detection limit, in most individuals. We found a significant correlation (r=0.40 IC95% [-0.01, 0.69]) between the 
gluten ingested in day 0 and the GIP concentration detected by ELISA. 
 

Conclusion  
GIP in faeces detection by ELISA seems to have a higher sensitivity as compared to the, IC strips. GIP was detected in faeces 
of CD patients on a GFD, by ELISA and IC strips, in which no consumption of gluten has been registered in the FR, confirming 
the scarce utility of FR to detect involuntary transgressions. 
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ABSTRACT CONTENT 
 
Objectives  
Background: Antigen-based immunotherapy is a feasible therapeutic option for celiac disease (CD) to restore tolerance 
towards gluten. Epicutananeous immunotherapy (EPIT) is a novel immunotherapy, which aims to desensitize patients with 
food allergy. EPIT works by delivering biologically active compounds to the immune system through intact skin using the 
Viaskin technology. We aim to investigate the potential of EPIT to induce tolerance to gluten in a CD mouse model. 
 
Objectives: 1:Screen HLA-DQ8-binding antigens in gliadin sensitized NOD Abo DQ8 mice. 2:Perform a proof-of-concept 
study in NOD Abo DQ8 IL-10-/- mice, which spontaneously develop gluten dependent intestinal inflammation. 
 

Methods  
1:Sensitized mice were treated with Viaskin containing either an immunogenic DQ8-restricted gliadin peptide (nDQ8), 
deamidated DQ8 peptide (dDQ8), pepsin trypsin digest of gliadin (PTD-G), deamidated PTD-G (PTD-G treated with tTG), or 
excipient. Tregs were quantified in the brachial lymph nodes (Flow Cytometry). 2:At disease onset, mice were switched 
onto gluten-free chow and EPIT initiated until study-end (week 30). Mice were re-challenged with gluten (week 22) and 
examined for intestinal inflammation. 
 

Results  
1:nDQ8 and PTD-G significantly increased Tregs in NOD Abo DQ8 mice. 2:PTD-G decreased intestinal inflammation in NOD 
Abo IL-10-/- HLA-DQ8 mice, which correlated with increased Tregs in lymphoid aggregates. 
 

Conclusion  
These data indicate PTD-G as a potential antigen for CD immunotherapy and warrant further investigation. 
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ABSTRACT CONTENT 
 
Objectives  
Non-Responsive Celiac Disease(NRCD) affects one-third of Celiac Disease(CeD) patients. In prior studies, 12% of NRCD 
patients had pancreatic exocrine insufficiency. We evaluated the efficacy of pancreatic enzyme supplementation with 
pancrelipase to alleviate gastrointestinal(GI) symptoms in NRCD patients on gluten-free diet(GFD). 
 

Methods  
Randomized, double-blind, cross-over study of pancrelipase in adults with NRCD(biopsy-confirmed CeD & persistent 
symptoms after 12 months GFD). Omeprazole (20 mg/day) was given in a 7day run-in and continued throughout study. 
Treatment periods were 10 days, separated by 7 day washout. Evaluation included tTG-IgA and DGP IgA/IgG, fecal 
elastase(Fe-1), Celiac Disease Gastrointestinal Symptom Rating Scale(CeD-GSRS) and Celiac Symptom Index(CSI). Primary 
outcome was average CeD-GSRS score on pancrelipase vs placebo. 
 

Results  
12 subjects(75% female, 25-73 years) completed study. First treatment randomization: pancrelipase n=3 and placebo 
n=9.During the study, there were no significant changes in the CeD-GSRS and CSI scores. On placebo, 3(25%) subjects had 
≥30% decrease in CeD-GSRS score.For abdominal pain, 6(50%) subjects on pancrelipase and 2(16%) on placebo had ≥30% 
decrease in CeD-GSRS score, including 4 subjects(3 placebo; 1 pancrelipase) who had a ≥50% decrease. At baseline, 1 
subject(8%) had low Fe-1. During run-in, all subjects had significant improvement in abdominal pain(p=0.02) and CeD-GSRS 
scores(p=0.03) when receiving only omeprazole. 
 

Conclusion  
Pancrelipase did not significantly improve GI symptoms in NRCD cohort. During run-in, the signifcant improvement in 
abdominal pain and CeD-GSRS scores may be related to an effect of omeprazole. To characterize the clinical effectiveness 
of pancreatic enzyme supplementation, future trials will require a larger sample size, wider range of symptom severity and 
improved measures of pancreatic exocrine function. 
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ABSTRACT CONTENT 
 
Objectives  
The frequency of gluten-free diet transgressions in a real life scenario of celiac disease (CD) patients is unclear. We aimed 
to explore pattern of fecal and urinary excretion of gluten immunogenic peptide (GIP) during a 4-week period in CeD 
patients on long-term GFD. 
 

Methods  
This prospective study enrolled consecutive adult CeD patients on a GFD for more than two years. At baseline, patients 
completed a celiac symptom index (CSI) questionnaire to determine presence of symptoms. Patients collected stool and 
urine samples for 4 weeks. The collection protocol was designed to ensure coverage of gluten excretion during week-days 
(last stool on Fridays) and week-ends (urine samples during Sunday morning and evening). An ELISA test for stool (iVYLISA 
GIP-S , Biomedal S.L. Spain) and point-of-care tests (GlutenDetect ; Biomedal S.L., Spain) for urine were used for GIP 
detection. 
 

Results  
23 CD patients on a GFD for a median time of 7 yrs. had a median number of transgressions of 3 times/4week (IQR: 1-5). 
GIP excretion in week-end (urine samples) was shown in 21/23 patients (91.3%), while GIP in stools (week-days) was 
detected in 11/23 patients (47.8%) (Fisher’s Exact test: p<0.004). While 41/92 (44.6%) GIP determinations in urine were 
positive, GIP was detected in 24/92 (26.0%) of stools (Chi square test: p<0.02). Frequency of GIP excretion for each of the 4 
weeks, progressively increased as the study progressed (1 vs. 4 week GIP excretion in either stool and/or urine: p<0.05). No 
differences were observed comparing symptomatic (CSI scores >35 points) vs. asymptomatic patients. A significant 
correlation was observed between frequency of transgressions and baseline serology (rho: vs. IgA tTG p<0.04; vs. IgA DGP 
p<0.0009). 
 

Conclusion  
The study shows evidence of a high frequency of dietary transgressions in CeD patients on a long term GFD, independently 
of the presence of symptoms. Ingestion of gluten was notably more frequent during week-ends. We show evidence of a 
relaxation of dietary control along the 4-week study. 
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ABSTRACT CONTENT 
 
Objectives  
Celiac disease (CD) requires a life-long gluten-free diet to treat symptoms and avoid long-term health consequences. A 
correct and early diagnosis is of utmost importance. However, many health-care professionals (HCPs) have a poor 
knowledge of CD, leading to impaired patient care. Most patients seek more details about CD online with the risk of 
misinformation. To improve this situation we developed online courses on CD within the „Focus IN CD“ project (Interreg 
Central Europe Projekt CE111). 
 

Methods  
Twelve project partners from Germany, Slovenia, Hungary, Italy & Croatia developed free, autodidactic online-courses with 
comprehensive, understandable, varied and evidence-based content, tailored to the target group. Project partners and 
external reviewers revised the drafts before the online implementation. Patients and HCPs are currently evaluating the 
courses before and after their use by completing anonymous online questionnaires. 
 

Results  
The courses contain written explanations illustrated by graphics, interactive elements, explain movies, self-tests and a 
dictionary. The HCP’s course comprises two units (background & diagnosis, treatment & follow-up), being published in 
parallel to the new guidelines of the European Society of Pediatric Gastroenterology, Hepatology and Nutrition (ESPGHAN). 
The patient’s course includes four units (background, diagnosis, treatment, living with CD), explains the medical 
background in lay terms and is already available in six languages. The courses are accessible via www.celiacfacts.eu 
(English), www.zöliakie-verstehen.de (German), www.coeliakia.info (Hungarian), www.poznam-celiakijo.com (Slovenian), 
www.sveocelijakiji.hr (Croatian) and www.celiachia-info.it (Italian). Preliminary data of the evaluation show a significant 
knowledge improve and high user satisfaction. 
 

Conclusion  
The online courses “Celiac Facts“ increase the knowledge of CD among HCPs and patients which may improve patient care. 
More language versions are planned. 
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ABSTRACT CONTENT 
 
Objectives  
Despite apparent compliance with the gluten-free diet (GFD), 30-50% of treated patients have gastrointestinal symptoms. 
We explore the effect of a three-week course of Bifidobacterium infantis NLS super strain (B. infantis NSL-SS) on persistent 
symptoms in CeD patients following a long-term GFD. 
 

Methods  
Prospective, randomized, cross-over, double-blind, placebo-controlled trial. Adult patients on a GFD for at least two years 
were enrolled if they were  and were symptomatic at screening according to the GSRS (>3 points in the mean global score 
or >2 for any individual syndromes). After a one-week run-in, were randomized to receive B. infantis NSL-SS (Natren LIFE 
START 2 Natren Inc. CA.) (2 capsules 3 t.i.d.; 2 x 10 CFU/capsule) or placebo for 3 weeks. After a 2-week wash-out, patients 
switched treatment for the next 3 weeks. Outcome was based on changes (Δ) in the celiac symptoms index (CSI) for each 
treatment. Stool and urine samples were also collected for detection of GIP excretion. 
 

Results  
18 patients were enrolled; 2 were excluded due to intentional transgressions and 4 due to inconsistence in reports. In the 
per protocol analysis (n=12), there were no significant changes in the CSI total score and subscales comparing probiotics vs. 
placebo. There was a significant improvement of specific CeD symptoms in B. infantis treatment compared to placebo 
(median Δ [range]: 5.0 points [0 to 9] vs. 2.5 [-7 to 4], respectively; p<0.03; Mann-Whitney) when this analysis was 
restricted to patients with total CSI scores above the median. There was a significant placebo effect in general health 
subscale (p<0.04). Globally, we observed a non-significant carryover effect when probiotics was the first treatment. GIP 
excretions were similar and no side effects were detected in both intervention. 
 

Conclusion  
This exploratory study suggests that B. infantis NSL-SS may improve specific CeD symptoms in a subgroup of GFD treated 
patients with higher symptomatic burden despite adherence to the diet. These findings require confirmation in larger 
studies. 
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ABSTRACT CONTENT 
 
Objectives  
AGY is an oral anti-gliadin antibody made from the yolks of immunized laying hens.  An open label pilot study was 
completed with 10 adults with celiac disease (CD), to determine safety of 500mg AGY taken with meals for 4 weeks, and to 
explore potential efficacy related to symptoms, anti-tissue transglutaminase antibody (aTTG) levels, and lactulose/mannitol 
excretion ratios (LMER) at baseline and after treatment. No safety concerns were identified, and participants had 
improvements in symptoms, aTTG, and LMER.  Due to the positive pilot observations, a phase II study was designed to test 
both efficacy and safety in a larger trial.   The primary objective is to determine the efficacy of AGY as measured by the 
Daily Celiac Symptom Index (CSI). Secondary objectives include safety, quality of life assessment, monthly symptom scores, 
aTTG, and LMER. 
 

Methods  
We plan to conduct a 16 week, double-blind, placebo-controlled crossover trial, for individuals age 10-65 years, with 
symptomatic CD at least 1-year post diagnosis. Because AGY has not yet been tested in pediatric patients, we have 
incorporated an innovative strategy to mimic the previous pilot study, but in a pilot pediatric cohort imbedded in a larger 
trial. Total enrollment in the study will be 149, allowing 80% power and 5% alpha.  Participants will be stratified by age and 
screening aTTG levels at study entry. 
 

Results  
We plan to begin enrollment in spring 2019. 
 

Conclusion  
A non-toxic, food source based natural health product that could neutralize the gliadin in food, thus preventing gliadin 
absorption and subsequent gliadin-induced pathogenesis, could dramatically improve the quality of life for individuals with 
CD 
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ABSTRACT CONTENT 
 
Objectives  
Unlike current diagnostic tools for celiac disease (CeD), detection of gluten-specific blood T cells accurately distinguishes 
CeD patients from healthy individuals, even on a gluten-free diet (GFD). However, the kinetics and activation of these cells 
and other disease-specific biomarkers following treatment have not been thoroughly investigated. In this study we aimed 
to monitor gluten-specific T cells and CeD-associated biomarkers during the first year of treatment with GFD. 
 

Methods  
We followed 17 CeD patients at five time points and assessed frequency of gluten-specific CD4+ blood and gut T cells with 
HLA-DQ:gluten tetramers and expression of CD38 (a marker of activated T cells). In addition, serum levels of disease-
specific antibodies, histological alterations (i.e. Marsh score, villus height-to-crypt depth ratios, intraepithelial lymphocyte 
(IEL) counts) as well as symptom scores were evaluated. 
 

Results  
The frequency of CD38-expressing gluten-specific T cells decreased significantly within the first four weeks on GFD (p<0.05, 
p< 0.0001, respectively).  In contrast to serum antibody levels, HLA-DQ:gluten tetramer positive CD4 cells remained at a 
detectable level even after the initial decline. Interestingly, there was a significant correlation between increased number 
of IELs and CD38-expressing gluten-specific T cells in blood after the first year (Spearman’s rho=0.64, p=0.016).<br /> 
 

Conclusion  
Frequency and activation of gluten-specific CD4+ T cells declined rapidly within the first four weeks on a GFD. After 1 year, 
activated gluten-specific T cells were still present in patients with increased number of IELs. Thus, CD38 expression by 
gluten-specific T cells appears to be a precise biomarker for gluten exposure in patients treated with a gluten-free diet. 
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ABSTRACT CONTENT 
 
Objectives  
Current testing strategies in coeliac disease (CD) (serology and histopathological examination of small intestinal endoscopic 
biopsies) require patients to eat appreciable amounts of gluten prior to testing, meaning that significant numbers of likely 
undiagnosed gluten-sensitive patients choose not to seek testing. Tests often give equivocal results, meaning that even 
after an endoscopy patients may remain unsure about whether they are gluten-sensitive.  We aimed to develop a more 
robust and objective test that could identify CD in patients regardless of whether they consumed gluten. 
 

Methods  
DNA was extracted from 60 formalin fixed paraffin embedded (FFPE) biopsy-proven cases of CD (histologically Marsh 3B or 
3C) and 45 control cases (no histological features of coeliac disease, no history of anaemia or abdominal bloating, biopsy 
taken for suspected gastro-oesophageal reflux disease). Bulk amplification of the T-cell receptor gamma and delta 
repertoires was undertaken with LymphotrackTM and Biomed-2 kits (Invivoscribe) followed by next generation sequencing 
(Illumina). Novel methods for bioinformatic analysis were constructed in Python and R, using the IMGT database as a 
reference. 
 

Results  
We developed a novel algorithm to analyse T-cell receptor repertoires (TCRR), followed by dimensionality reduction and 
unsupervised nearest neighbour classification (e.g., clustering), grouping together cases with similar TCRR. By modifying the 
parameters, we could train/ supervise the algorithm to ensure that new cases were correctly clustered. Importantly, 
biopsies with normal histology from CD patients on a gluten-free diet without raised anti-TTG antibodies were classified as 
having CD. 
 

Conclusion  
Our methodology has the potential to revolutionise the diagnosis of CD, so that it no longer relies on either the rather 
subjective opinion of a histopathologist or on sufficient gluten consumption by the patient. It is also applicable to FFPE 
biopsies and may, in future, be modified for use as a blood test. 
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ABSTRACT CONTENT 
 
Objectives  
Aim: to determine the activity of enzymes (glucoamylase, maltase, sucrase and lactase) in coeliac disease patients, who 
followed GFD and had normal histological structure of small intestinal mucosa. 
 

Methods  
Materials  and methods:  33 patients with celiac disease were examined (10 men - mean age 28,1±14,7 and 23 women – 
mean age 45,8±17,0). All patients strictly followed gluten free diet, from 1,2 to 35 years. The main symptoms of this group 
were bloating and rumbling (48,4% and 90,9% - respectively), an unstable stool (change normal stool and diarrhea), which 
was observed in 51,4%  patients. The control group consisted of 20 healthy persons. (10 men and 20 women, mean age was 
33,9±10,3) with no symptoms of bowel disease and normal results of instrumental and laboratory studies. All patients 
underwent routine examination in accordance with celiac disease diagnosis.  Levels of all determined antibodies were 
normal. According to the Marsh classification all patients had normal histological structure of the mucosa. The 
disaccharidase activity (lactase, sucrase, glucoamylase and maltase) was measured in tissue by Dahlqvist method with 
Trinder's reagent for glucose measurement. The unit of activity of the used substance is defined as the output of 1 ng of 
glucose per 1 min on 1mg of tissue (wet weight) at pH 6.0, temperature 37°C. 
 

Results  
Determination of enzyme activity showed that 45,5% patients had glucoamylase and sucrase deficiency, 39,4% - maltase 
and 69,7% - lactase deficiency. The levels of median of some enzyme activity (glucoamylase, sucrase and lactase) were 
significantly reduced in GFD group compared to the control group, only mean level maltase was normal. 
 

Conclusion  
Conclusions: 
 
Among CD patients who followed GFD and had normal histological structure, 69,7% had lactase defficiency, 39,4% - 
maltase, 45,5% - glucoamylase and sucrase deficiency. A decreased activity of intestinal enzymes may be one of the 
reasons for the persistence of intestinal symptoms in patients with CD who follow GFD. 
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ABSTRACT CONTENT 
 
Objectives  
We aimed to determine the correlation between tissue transglutaminase immunoglobulin A (TTG –IGA) and duodenal 
mucosal biopsies in children with biopsy-confirmed celiac disease (CD) and eosinophilic esophagitis (EoE) who had repeat 
biopsies at least 1 year after initiating a gluten free diet. Specifically, we aimed to determine the rate of duodenal healing, 
and the accuracy of using TTG-IGA as a marker of healing.  We also assessed symptomatology. 
 

Methods  
Charts of all children with CD and EoE that were seen at The Children’s Hospital of Philadelphia between 2003-2017 were 
retrospectively reviewed. Those who had multiple esophagogastroduodenoscopies with biopsies and TTG-IGA levels were 
included.  Data collected included esophageal, gastric and duodenal biopsy pathology results, TTG-IgA, endomysial 
antibody IgA, deaminated gliadin IgA and IgG levels, human leukocyte antigen genotype, symptom report, diet compliance, 
and dietician involvement. Chi-square statistical analysis was used. 
 

Results  
Thirty eight of these children with CD and EoE had a normal IgA level. Forty two percent (16 of 38) had a normal repeat 
duodenal biopsy 1 year after starting the gluten free diet. Of these, 56 percent (9 of 16) had an abnormal TTG IGA despite 
normal duodenal biopsies. Twenty six percent (10 of 38) had both increased intraepithelial lymphocytes and villous atrophy 
on repeat duodenal biopsy. Of these, 20 percent (2 of 10) had a normal TTG IgA despite having duodenal mucosal injury 
(p=0.45). 
 

Conclusion  
For children with CD and EoE, an abnormal TTG-IGA one year after starting the gluten free diet was not correlated with 
duodenal mucosal injury.  Furthermore, a normal TTG IgA did not ensure duodenal mucosal healing. Therefore, celiac 
surveillance with TTG IGA alone was not sufficient to monitor CD status in this patient cohort, and further consideration 
should be made regarding repeat duodenal biopsies to screen for duodenal mucosal healing. 
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ABSTRACT CONTENT 
 
Objectives  
Most children with celiac disease (CD) respond to a gluten-free diet (GFD). Rarely elevation of celiac autoantibodies or 
villous atrophy (VA) persists almost always related to ongoing incidental gluten ingestion, yet some patients remain 
refractory despite the strictest GFD. Cow’s milk protein allergy (CMPA) can cause enteropathy and recently was associated 
with elevated tissue transglutaminase IgA (TTG). We report here, for the first time, the occurrence of CMPA causing both 
persistently elevated celiac serologies and VA in four patients with CD on a GFD that only responded to further elimination 
of milk protein. 
 

Methods  
Data on symptoms, growth, laboratory results, and histology were retrospectively collected on 4 patients from two 
institutions with nonresponsive celiac disease to create a case series. 
 

Results  
Four female pediatric patients were diagnosed with CD based on abnormal celiac autoantibodies and duodenal histology. 
All patients improved symptomatically with the GFD; however, all had persistent autoantibody elevation and VA on 
repeated duodenal biopsies despite a strictly reviewed GFD. After additionally eliminating cow’s milk protein (CM), all four 
had prompt serologic normalization for the first time. In two patients who had repeat endoscopies, a complete 
normalization of the duodenal mucosa was also documented. 
 

Conclusion  
We present four cases of pediatric CD with persistently elevated TTG, EMA, and VA despite a strict GFD that responded 
promptly to milk protein elimination with serologic normalization and documented histologic recovery in two cases so far. 
This demonstrates a concomitant CMPA may be responsible for some nonresponsive CD, and a CM-GFD should be tried 
before labeling a patient refractory. 
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ABSTRACT CONTENT 
 
Objectives  
There is a lack of prospective follow up studies for the assessment of histological recovery and treatment response in 
pediatric Celiac Disease (CD) patients. The aim of this study is to correlate duodenal histological recovery with 
anthropometric parameters, IgA anti-tTG antibody titers, Intestinal fatty Acid Binding Protein (IFABP), cytokines at baseline 
& at 1 year follow up, in pediatric CD patients 
 

Methods  
Children diagnosed as CD, showing subtotal villous atrophy were enrolled. Duodenal biopsies were repeated after 1 year of 
GFD. Clinical details, IgA anti-tTG titer, quantitative  histology, I-FABP & cytokines were recorded at baseline &  at 1 year. 
 

Results  
44 patients with CD (Median age 7 years, 43% boys), completed at least 1 year follow up on GFD.  Median villous : crypt   
(V:C) at baseline was 0.4. They were divided into 2 groups- Group A (8): Histological improvement i.e.,   of > 2:1. Group B 
(36): persistent villous atrophy: villous : crypt of <2:1. All children in Group A had significant improvement of more than 1z 
from base line, in height z score weight z score (WAZ) & BMI z score compared to improvement only in WAZ in Group B. 
IFABP, TNF α, IFN γ and IL-15 levels remained elevated in Group B when compared to baseline (p=0.01) whereas they were 
decreased from baseline in Group A. On follow up, TTGA Ig A decreased to less than ULN in 77% of children (34) 
irrespective of histological improvement. There was no significant correlation between decrease in TTGA levels and 
histological improvement (r= -0.34, spearman ρ= 0.06) 
 

Conclusion  
*Reasonable Histologic recovery on a GFD in CD children occured only in 18% at 1 year<br /> 
*Hidden sources of contamination could be a cause for poor mucosal recovery(MR)<br /> 
*tTG normalized in 77%; thus it is a poor marker for mucosal recovery<br /> 
*The IFABP & cytokines showed significant improvement in children with MR but not in those without MR & hence were a 
better predictor of MR<br /> 
*Alternative tests to tTG are needed to follow up CD 
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ABSTRACT CONTENT 
 
Objectives  
Because there is no available treatment other than a gluten-free diet (GFD) for celiac disease (CD), many patients continue 
to experience chronic symptoms and intestinal damage. In this analysis we report on previously unpublished results on the 
efficacy of latiglutenase, an orally administered enzyme treatment, for improving multiple gluten-induced symptoms, and 
consequent quality of life (QOL) due to inadvertent gluten consumption. 
 

Methods  
This analysis is based on data from the CeliAction study of symptomatic patients (ALV003-1221; NCT01917630). Patients 
were treated with latiglutenase or placebo for 12 weeks and instructed to respond to a symptom diary daily and to multiple 
QOL questionnaires at weeks 0, 6, and 12 of the treatment periods as secondary endpoints. The results were stratified by 
serostatus. 
 

Results  
398 patients completed the 12-week CDSD study. In seropositive, but not seronegative CD patients a statistically significant 
and dose-dependent improvement was seen in the severity and frequency of abdominal pain, bloating, tiredness, and 
constipation. In subjects receiving 900 mg latiglutenase, improvements (p-values) in the severity of these symptoms for 
week 12 were 58% (0.038), 44% (0.023), 21% (0.164), and 104% (0.049) respectively, relative to placebo-dosed subjects. 
The reduction in symptoms trended higher for more symptomatic patients. Similar results were observed for the QOL 
outcome measures. 
 

Conclusion  
Post analysis of the symptom and QOL data supporting secondary endpoints showed for seropositive CD patients 
statistically and clinically significant evidence of latiglutenase-induced reduction of several key gluten-induced symptoms 
and QOL improvement. 
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ABSTRACT CONTENT 
 
Objectives  
Patients newly diagnosed with celiac disease (CD) have histological damage of the small intestine that may recover over 
time following a gluten-free diet (GFD). The only currently accepted means for monitoring the villous health of the small 
intestine is an intrusive and expensive biopsy, which does not always provide an accurate assessment of how the villi are 
healing. Simvastatin (SV) is a commonly used medication that is highly metabolized by CYP3A4 expressed on the villi of the 
small intestine. We have designed a diagnostic tool that measures the metabolic rate of SV as a biomarker that provides a 
direct indication of the state of villous health. 
 

Methods  
A longitudinal trial was conducted for 20 newly diagnosed and 10 long-term treated CD patients as well as 10 healthy non-
CD control patients for visits at 0, 6 and 12 months. SV was administered orally to the patients and blood (2 mL) was drawn 
at five timepoints (0 to 180 min). Quantification of SV, its primary metabolite simvastatin acid (SVA) and other metabolites 
in serum were measured using LC/MS. Based on the pharmacokinetic profile of SV and metabolites, the Cmax values from 
just two timepoints (60 and 120 min) are sufficiently accurate for a practical diagnostic method. 
 

Results  
Strong differentiation in SV Cmax values was observed in the expected trend of high values for newly diagnosed CD, low 
values for healthy non-CD controls, and intermediate values for long-term treated CD. For newly diagnosed patients whose 
initial SV levels are one standard deviation above the non-CD average (healthy controls) there is a strong correlation for SV 
levels tracking villous recovery following a GFD for 6 and 12 months. 
 

Conclusion  
This work supports the feasibility that this diagnostic tool can be used as a minimally invasive and economical means to 
monitor histologic recovery of celiac disease patients on a strict GFD. A new NIH-funded GC trial is underway at the Mayo 
Clinic to further study the simvastatin biomarker diagnostic as well as to study the effects of latiglutenase to relieve 
symptoms in diagnosed CD patients. 
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ABSTRACT CONTENT 
 
Objectives  
Gamma chain (γc) cytokines signal through a common γc receptor. Among them, interleukin(IL)-21 and IL-15 are implicated 
in the pathogenesis of autoimmune disorders, including celiac disease (CeD). We investigated whether BNZ-2, a novel γc-
binding peptide designed to selectively block IL-15 and IL-21, is a relevant therapeutic approach for CeD. 
 

Methods  
IL-21 and IL-15Ra transcripts were assessed in the duodenum of CeD patients. We tested the impact of IL-15 and IL-21 on 
intra-epithelial cytotoxic lymphocytes (IE-CTL) activation in vitro and ex vivo and the capacity of BNZ-2 to block their 
cooperative effects without affecting IL-2 signaling, which is required for Treg cells survival. The readouts included analysis 
of signal transduction by western blot and flow cytometry, the transcriptional program by RNA sequencing, expression of 
granzyme B and proliferation by flow-cytometry. 
 

Results  
This study revealed concomitant upregulation of IL-15Ra and IL-21 in CeD patients with villous atrophy, but not in potential 
CeD. These two cytokines cooperatively promoted the transcriptional activation, proliferation and cytolytic properties of IE-
CTL in vitro and ex vivo. Importantly, BNZ-2 concurrently inhibited IL-15 and IL-21, without interfering with IL-2 signaling. 
 

Conclusion  
Our study supports a joint role for IL-15 and IL-21 in CeD pathogenesis where tissue-resident IE-CTL mediate tissue 
destruction and can undergo malignant transformation. BNZ-2 is a unique therapeutic candidate with the potential to block 
IE-CTL activation by simultaneously inhibiting IL-15 and IL-21, while preserving IL-2 signaling. More generally, BNZ-2 could 
be envisioned as a potential therapy for complex immune disorders in which IL-15 and IL-21 cooperate to promote CTL-
mediated tissue damage. 
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ABSTRACT CONTENT 
 
Objectives  
Celiac disease occurs consequently to a breach of tolerance to dietary gluten. Gluten is highly enriched in glutamine and 
proline residues, rendering it resistant to degradation. As a result, large gluten fragments translocate into the small 
intestinal tissue and are taken up by antigen presenting cells (APCs), namely macrophages. We previously showed that in 
mice, gluten degradation by lysosomal proteases present in macrophages triggers IL-27 expression and regulates the 
subsequent gluten-specific T cell response, processes that are essential to maintain gluten tolerance. Therefore, we 
hypothesized that in celiac disease patients, altered gluten degradation capacity by APCs and decreased IL-27 production 
could participate in the loss of tolerance to gluten. 
 

Methods  
Monocytes isolated from peripheral blood mononuclear cells of pediatric celiac disease patients (Marsh 3) and pediatric 
controls (Marsh 0) were analysed for lysosomal proteases and IL27 mRNA expression by quantitative polymerase chain 
reaction (PCR). 
 

Results  
The expression of the lysosomal protease Cathepsin S (CTSS) was significantly lower in monocytes from pediatric celiac 
disease patients compared to controls. This reduction did not reflect an overall increase in inflammatory function of patient 
monocytes as stimulation of healthy control monocytes with the inflammatory stimulus lipopolysaccharide led to increased 
CTSS expression rather than a decrease. Reduced Cathepsin S may affect the gluten-degrading capacity of monocytes as 
incubation of gluten protein with recombinant human Cathepsin S led to gluten degradation in Western blot analyses. In 
addition, and in line with our mouse data, IL27 expression was significantly decreased in monocytes of pediatric celiac 
disease patients compared to controls. 
 

Conclusion  
These findings suggest that altered gluten degradation capacity and associated decreased IL27 expression could participate 
in loss of tolerance to gluten in celiac disease. 
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ABSTRACT CONTENT 
 
Objectives  
To define the diseasome of the 33-mer gliadin peptide (33GP) based on its interactions with human proteins. 
 

Methods  
A human proteome microarray was used to identify candidates that interact with the 33GP. Valid spots were assigned a z-
score based on the normalized fluorescence readouts, and interacting proteins (z>1.65). Then, a protein-protein interaction 
(PPI) network was created by integrating protein interactions from interactome databases. The selected candidates present 
in the PPI network were used as initial seeds for the NetScore algorithm, resulting in scores for all the proteins in the 
human PPI network based on their topological closeness to our given set of seed proteins that interact with the 33GP. The 
33-mer nighbourhood of the network was defined by selecting the top 1% highest scoring proteins and its similarity was 
compared to the neighbourhoods of other diseases using Fisher's exact test for assigning the significance of the overlap. 
The p-values obtained were then corrected for multiple hypotheses testing using the Benjamini-Hochberg (BH) correction. 
 

Results  
We defined the human interactome of the 33GP and found 47 interacting proteins with z>1.65. From these, only 37 were in 
the human PPI network generated and were used as initial seeds. After analyzing the overlapping of the top 1% 33-mer 
neighbourhood with other diseases we obtained 517 diseases that shared at least 1 gene. However, after applying the BH 
correction only 108 were significant (p<0.1, of these 58 with p<0.05 and 27 with p<0.01). The diseases were further 
validated with the literature. Despite several diseases did not reach significance due to limitations of the study, comorbidity 
cases were also found. 
 

Conclusion  
We describe for the first time the preliminary human interactome and diseasome of the 33GP. Our work highlights the 
importance of the 33GP biochemical interactions as a hitherto unnoticed pathogenic mechanism for gluten-related 
disorders. 
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ABSTRACT CONTENT 
 
Objectives  
Genetics strongly influences the risk for celiac disease (CeD). Apart from the HLA locus, GWAS has determined over 40 
genetic loci that contribute to CeD, most of which are often shared with other autoimmune diseases. These loci comprise 
many different SNPs of which 95% are located in non-coding DNA regions, making them all equally likely to have a causal 
role in CeD. Causal SNPs likely affect gene expression regulating regions (enhancers) in these non-coding DNA regions. To 
reveal which SNPs truly have an in vivo effect on gene expression regulation we performed Survey of Regulatory Elements 
& SNPs (SuRE-SNP). 
 

Methods  
SuRE-SNP is a reporter-plasmid based assay which measures the autonomous transcription activity of a DNA fragment 
within cells and quantifies active regulatory regions in an unbiased way. As input we used target-enriched DNA from CeD 
associated loci, obtained from 30 CeD patients selected to contain all CeD-associated risk and wild-type SNPs, to determine 
SNPs that disrupt regulatory regions in CeD associated cell lines. SuRE-SNP can distinguish single-SNP effects by tiling 
randomly sheared DNA fragments, thus overcoming linkage disequilibrium limitations. 
 

Results  
Pilot results in K562 and Jurkat cells reveal that CeD-associated SNPs affect the transcriptional activity of regulatory regions, 
possibly by disrupting transcription factor binding sites. Currently we are generating and analyzing cell line specific effects 
of CeD-associated SNPs in both stimulated and unstimulated cells for CD4+ T-cells, B-cells, monocytes, CD8+ T-cells and 
intestinal epithelial cells. 
 

Conclusion  
We will be able to precisely determine which SNPs have effects on transcription in immune and epithelial cell lines. 
Moreover, our approach will reveal all CeD-associated SNPs that truly have an effect on regulatory elements which may 
alter gene expression in disease-associated pathways. 
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ABSTRACT CONTENT 
 
Objectives  
The 33-mer gliadin peptide has a protagonist role in celiac disease mainly related to its primary and secondary structure or 
in other words its sequence and folding, respectively. Nevertheless, the 33-mer has a quaternary structure because it 
oligomerizes spontaneously under physiological conditions forming superstructures. The identification of the 33-mer 
superstructures in vivo is a key step towards the establishment of this new pathogenic scenario. Herein, I will present our 
efforts to characterize the morphology of the 33-mer superstructures and their localization in human intestinal epithelial 
cells. 
 

Methods  
The employed methodology is a combination of biophysical, chemical and cellular biology approaches. The structural 
characterization was performed by spectroscopy, proteomics, molecular dynamics, and cryo-transmission electron 
microscopy.  In general, conventional fluorescence microscopy cannot address questions regarding protein self-
organization in cells. To obtained the resolution parameters to a level approaching the underlying protein nanostructures 
(below the diffraction limit of 200 nm), we employed two-color and 3D single-molecule localization microscopy. 
 

Results  
The 33-mer oligomerizes under physiological conditions forming different size superstructures. During the self-assembly 
process, a structural transition towards the characteristic amyloid β parallel structure occurs. Based on the structural and 
morphological similarities with amyloid aggregation, we focused on immunological aspects, discovering that the 
superstructures of 33-mer induce an innate immune response in macrophages mediated by human Toll-like receptor 4 
(TLR4). I will show the morphology of 33-mer superstructures and their localization at the single-molecule resolution in the 
cell line Caco-2. 
 

Conclusion  
Taking into account that oligomerization and structural transformation followed by activation of the innate immune system 
are hallmarks of protein aggregation diseases, our findings open new avenues in the understanding of the early 
inflammatory events in gluten-related disorders. 
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ABSTRACT CONTENT 
 
Objectives  
In gluten-containing foods such as bread, gluten proteins are present within a large polymer called the gluten-
macropolymer (GMP), which varies in structure due to processing. In celiac disease,  T-cell response is initiated when 
specific immunogenic peptides are digested from this insoluble polymer and released as soluble peptides during digestion. 
In genetically susceptible individuals, it has been suggested one’s loss of tolerance to immunogenic peptides may be 
influenced by increases in gluten load. As both the process to make bread and prevalence of celiac disease vary throughout 
the world, this study investigated via proteomics if food processing can alter the GMP’s digestibility and release profile of 
immunogenic peptides (such as the 33mer). 
 

Methods  
Specifically variations in baking temperature (150, 230°C), time (25, 35, 45 minutes), mixing speed (63, 120, 200 rpm), 
mixing degree (10%, 100%, 180% whkg) and transglutaminase (1, 3, 20 U mg-1) were investigated. Bread samples were 
digested with a simulated human digestion (INFOGEST) and release profile of model immunogenic peptides quantitated 
using mass spectrometry (Q Exactive Orbitrap). 
 

Results  
No processing condition investigated was found to alter the release profile of gluten’s immunogenic peptides. Peptides P1-
P5 were released from the GMP within 1 minute of intestinal digestion reaching peak concentration at 10 minutes. P6 
conversely peaks at 70 minutes. 
 

Conclusion  
These results suggest that cultural differences in processing do not contribute to epidemiological differences in celiac 
disease prevalence. Additionally, processing conditions cannot be manipulated to reduce total gluten load by altering the 
rate production of immunogenic peptides from foods. Furthermore, the peptide release profiles demonstrated highlight 
the activity window required for post-consumption therapeutics (polymeric binders, enzymes). 
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ABSTRACT CONTENT 
 
Objectives  
Celiac disease (CeD) is a complex immune-mediated disease, characterized by a strong inflammatory response in the small 
intestine. Such a response only occurs in individuals that are genetically predisposed to the disease. Since multiple genetic, 
epigenetic and environmental factors are involved in the disease etiology, it is difficult to fully recapitulate the 
multifactorial character of this complex disease. As part of a Dutch consortium (Netherlands Organ-on-Chip Initiative), we 
aim to develop an intestine-on-chip model that integrates the CeD-associated genetic background, various disease-relevant 
cell types and the biophysical microenvironment of the intestine. 
 

Methods  
Organ-on-chip systems are microfluidic devices in which cells are cultured in continuously perfused microchannels that 
mimic the physical microenvironment of an organ. To create the intestine-on-chip, we use induced pluripotent stem cells 
(iPSCs) derived from urine and blood of CeD patients and control individuals included in the Celiac Disease Northern 
Netherlands and LifeLines population biobanks. From the acquired iPSCs, we generate intestinal epithelial cells (IECs), 
which will be introduced to the intestine-on-chip system. 
 

Results  
We have successfully generated iPSCs from urine-derived epithelial cells from CeD patients and control individuals. We 
have differentiated some of these iPSC lines into IECs. 
 

Conclusion  
By combining patient- and control-derived IECs with the intestine-on-chip setup, we will be able to perform functional 
assays to study the role of genetics in CeD. Specific genes can later be studied in more detail using genetic engineering. 
Ultimately, these iPSC-based barrier systems will be combined on chip with the immune system and the microbiome, which 
are also available via the biobanks. These complex systems will allow the study of the interaction between these 
components in health and in complex intestinal diseases and will provide opportunities to design precision medicine 
approaches. 
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ABSTRACT CONTENT 
 
Objectives  
Genome wide association studies combined with expression quantitative trait locus (eQTL) mapping has identified many 
potentially causal genes including lncRNAs associated with Celiac disease (CeD). However, little is known about how they 
contribute to disease development. Functional studies are therefore required for the candidate genes and lncRNAs in a cell 
type specific context. 
 

Methods  
CRISPR/Cas9 based gene perturbation coupled with single cell RNA-seq (scRNAseq) has been applied to elucidate the 
mechanisms of many genes simultaneously by directly measuring the gene expression changes caused by guide RNA 
mediated knock-down in many cells. Using this approach, we aim to perturb the expression of genes and lncRNAs identified 
through eQTL analysis by a CRISPR/Cas9 pooled screens in the major cell types involved in CeD. 
 

Results  
In total, around 100 genes and lncRNAs that are potentially causal have been prioritized through four different statistical 
genetic approaches. Furthermore, a single clone from Jurkat cells stably expressing high levels of Cas9 has been validated. 
Next, we will pilot high-throughput perturbation of the prioritized genes in Jurkat cells. 
 

Conclusion  
In future, by combining CRISPR/Cas9 and scRNAseq in several cell types most relevant for CeD, we will elucidate the 
causality of the genes and lncRNAs involved in CeD in an unbiased way. 
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ABSTRACT CONTENT 
 
Objectives  
We recently demonstrated that antigen presenting cells (APC) carrying the HLA DQ2.5 risk alleles in cis configuration 
(DR3/DR1) activate the gluten-specific CD4+ T cells at same extent of homozygous DQ2.5 APC (DR3/DR3). A comparable 
expression of DQA1*05 and DQB1*02 alleles (mRNA and DQ2.5 heterodimer) explained the similar APC function between 
DR3/DR1 and DR3/DR3 B cells, despite the different dose of HLA risk genes (Pisapia et al., 2016). In the present work, we 
expanded the analysis in B cells carrying the HLA DQ2.5 in trans configuration, DR5/DR7, being this haplotype highly 
frequent in Italian patients with celiac disease. 
 

Methods  
Immortalized B cell lines (EBV-transformed B-LCL) from both celiac children and healthy controls were analyzed. We 
quantified the DQA1*05 and DQB1*02 mRNAs by qRT-PCR using allele-specific primers, the DQα1*05 and DQβ1*02 surface 
proteins by flow cytometry using monoclonal antibodies and the INFγ response in gluten-specific CD4 T cells from celiac gut 
mucosa, by ELISA assay. 
 

Results  
In accordance to the cis configuration findings, we observed that the DQA1*05 and DQB1*02 risk alleles were more 
expressed in DR5/DR7 APC than the non-CD predisposing alleles, although the differential expression was much stronger in 
APC from celiac patients that non-celiac healthy subjects. The expression of risk alleles impacts on the DQ2.5 surface 
expression and on the activation of gluten-specific CD4+ T cells. In fact, we demonstrated that APC carrying DR5/DR7 
haplotype induces an anti-gluten CD4+ T-cell proliferation as strong as APC carrying DR3/DR1 haplotype. 
 

Conclusion  
Our findings indicated that both the high expression of HLA class II risk alleles and the amount of gluten antigen influenced 
the strength of pathogenic CD4+ T-cell response in celiac disease 
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ABSTRACT CONTENT 
 
Objectives  
Celiac Disease (CD) is an autoimmune disease characterized by inflammation of the intestinal mucosa due to an immune 
response to wheat gliadins. Some gliadin peptides (e.g., A-gliadin P57-68) induce an adaptive Th1 pro-inflammatory 
response. Other gliadin peptides (e.g., A-gliadin P31-43) induce a stress/innate immune response involving interleukin 15 
and interferon α. In the present study, we describe a stressed/inflamed celiac cellular phenotype in enterocytes and 
fibroblasts due to an alteration in the early-recycling endosomal system. 
 

Methods  
Biopsy fragments from duodenum were obtained from CD patients with villous atrophy controls, affected by 
gastroesophageal reflux, and CD patients on GFD (Gluten free diet). Fibroblasts were cultured from skin and intestinal 
biopsies obtained from CD patients, (GFD, GCD) and controls. We used double immunofluorescence staining, western 
blotting and immunoprecipitation to evaluate EGFR and EEA1 levels and co- localization in fibroblasts and biopsy fragment 
from patients with CD and controls. We transfected cells with siHRS and mRNA analysis was perfomed to evaluate the 
levels of EEA1. 
 

Results  
In the present study, we found in CD biopsies and fibroblasts an increase of markers of the innate immune response (EGFR, 
IL15-R α, MXA) and of the inflammatory response (NFkB). CD cells presented a constitutive of the early-recycling vesicular 
compartment, the decay of the EGFR was prolonged and TfR levels were increased. We induced a delay in early endocytic 
trafficking by transfecting cells with siHRS in control cells and rendered them more sensitive to gliadin treatment using as 
read out STAT5 and NFkB levels. 
 

Conclusion  
In the present study we show that cells from celiac disease patients present a delay of the endocytic trafficking and are 
more sensitive to the wheat gliadin peptide P31-43 than controls. Inducing delays in early vesicular trafficking leads to a 
celiac-like cellular phenotype, implicating the early-recycling endosomal system in celiac disease 
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ABSTRACT CONTENT 
 
Objectives  
In celiac disease, the TCR repertoire changes after gluten exposure. The objectives of this study are to establish if these 
changes: 1) Can be detected by immunosequencing using unseparated PBMCs and formalin fixed paraffin embedded (FFPE) 
duodenal biopsies, and 2) Correlate with patient baseline characteristics or biomarkers of gluten responses. 
 

Methods  
In a gluten challenge study [Gut 2013 62:996], PBMCs (n=11) and biopsies (n=17) were collected prior to gluten challenge 
and on Days 3, 7 [PBMC only] and 15. Genomic DNA from PBMCs [≥4 million] and biopsies [≥25 microns] was isolated and 
the TCRβ sequenced using the immunoSEQ Assay®. 
 

Results  
Duodenal and circulating T cells had overlapping clonotypes that changed during gluten challenge. TCRβ sequencing 
resolved at the deep assay level (≥200,000 T cells) identified most gluten-responsive clonotypes. Sequencing at the 
ultradeep assay level (≥800,000 T cells) increased the number of TCRs detected, but not the number of significantly 
expanded unique TCRs. At least 1/5 previously published gluten-associated CDR3β motifs [J Clin Invest. 2018 128:2642] 
were identified in 9/11 patients. We found that patient age, changes in serology and intestinal morphology tended to 
correlate with the TCRβ repertoire changes. 
 

Conclusion  
TCRβ sequencing is feasible to monitor impact of gluten exposure and therapies on TCR repertoire in clinical studies. This 
study confirmed that deep sequencing of PBMCs is sufficiently sensitive to detect disease relevant clones. While the data 
generated is complex, TCRβ changes were identified using single chain TCRβ deep sequencing, without the need for pairing 
the TCRα and -β chains. This methodology does not require large blood volumes, viable cells, proprietary reagents or ex 
vivo cell culture. 
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ABSTRACT CONTENT 
 
Objectives  
Celiac disease(CD) is characterized by a spectrum of intestinal lesions, ranging from morphologically normal mucosa 
(potential-CD) to villous atrophy (overt-CD). As the mechanism responsible of the transition to the villous atrophy is not 
completely elucidated, we investigated the mucosa phenotypic changes in these two conditions. 
 

Methods  
Cell phenotype and cytokine production profile (INF-γ, IL-4, IL-21, IL-17) were analyzed in gut biopsies from 19 children with 
overt-CD (mean age 5.9 yrs), 16 with potential-CD (mean age 8.7 yrs), and 12 non-CD control subjects (mean age 6.3 yrs). 
Cytokines were detected by intracytoplasmic staining after PMA/Ionomycin stimulation in both gluten-raised T-cell lines 
and in freshly isolated mucosal cells. 
 

Results  
T cells bearing the TCRγδ (TCRγδ+) were markedly increased in children with overt-CD compared to potential-CD or 
controls (HC) (p<0.05). In contrast, IL4+ T cells were significantly increased in potential-CD and HC (p<0.05). An indirect 
correlation between the frequency of TCRγδ+ and IL4+ T cells was observed in all children enrolled (r=-0.5141, p=0.0013). 
In addition, a direct correlation was found between the number of TCRγδ+ T cells and the serum levels of anti-tissue 
transglutaminase antibodies (anti-TG2-IgA) in CD patients (both overt- and potential-CD), (r=0.4635, p=0.0086). Conversely, 
IL4+ T cells indirectly correlated with the anti-TG2 titers (r=-0.5863, p=0.0013). 
 

Conclusion  
The transition to villous atrophy in CD patients is characterized by an expansion of TCRγδ+ T cells, and a concomitant 
disappearance of IL4+ T cells in the gut mucosa. These findings, along with the indirect correlation between the anti-TG2 
titers and IL4+ T cell frequency, suggest that a shift from Th2 to Th1 phenotype may occur in villous atrophy. Further 
studies are required to validate the use of IL4+ and TCRγδ+ T cells as biomarkers of the different CD forms. 
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ABSTRACT CONTENT 
 
Objectives  
TCR-γδ+ intraepithelial lymphocytes are considered a hallmark of coeliac disease (CD), although their specificity and 
functional role are still unclear. We have investigated this cell subset in the different stages of the disease, also in relation 
to lamina propria inflammation. 
 

Methods  
Duodenal biopsies were collected from 197 children. Study population included 54 active CD patients (ACD) (31 patients 
with mild villous atrophy, Marsh 3a and 23 with partial or subtotal atrophy, Marsh 3b/3c); 84 potential CD (PCD) (31 Marsh 
0 and 53 Marsh 1), and 17 CD patients on a gluten free diet (GFD) for at least 2 years. 15 family members (FDR) and 27 non-
CD individuals (CTR) served as control groups. Density of CD3+ and TCR-γδ+ intraepithelial lymphocytes, as well as number 
of activated mononuclear cells (CD25+) in lamina propria, were assessed by immunohistochemistry. 
 

Results  
In the epithelium of ACD and PCD patients, including Marsh 0 PCD, TCR-γδ+ cells were significantly increased in comparison 
to non-CD subjects (p<0.0001) and FDR (p<0.0001). This subset remained significantly increased also in GFD patients 
(p<0.0001). The density of TCR-γδ+ cells correlated positively with density of CD3+ cells (Pearson r=0.82, p<0.0001) and 
correlated negatively with the villous/crypt ratio (Pearson r=-0.3, p<0.001). In the lamina propria the number of 
mononuclear CD25+ cells was comparable in PCD, GFD patients, FDR and non-CD, being increased only in active CD 
(p<0.0001) and related to mucosal damage (Pearson r= -0.46, p<0.0001), but not with TCR-γδ+ cells density. 
 

Conclusion  
High density of TCR-γδ+ intraepithelial lymphocytes characterizes CD already at the very early stages of the diseas. This 
subset remains altered also after years of GFD. Our observations suggest a crucial role of TCR-γδ+ intraepithelial 
lymphocytes in the pathogenesis of CD and call for a renewed effort to define their specificity and function. 
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ABSTRACT CONTENT 
 
Objectives  
Several evidences suggest a role of amylase/trypsin-inhibitors (ATIs) of wheat species in promoting the innate immunity in 
gluten-related disorders. In this study we have compared the content and the immunological properties of ATIs obtained 
from diploid T. monococcum wheat, (Monlis and Norberto-ID331 cultivars), and hexaploidy T. aestivum wheat (Sagittario 
cultivar). 
 

Methods  
ATIs were purified from wheat flours and characterized by proteomic analysis. The ATIs were digested with pepsin-
chymotrypsin (PC) enzymes and assayed on jejunal biopsies from 8 treated CD patients, to evaluate the expression of IL-8 
and TNF-α, by qRT-PCR. The ATIs immunogenicity was also assayed on gut-derived T cell lines (TCLs), previously established 
from small intestinal biopsies obtained from 5 celiac patients and  IFN-γ production measured by ELISA. 
 

Results  
Proteomic analysis revealed that T. monococcum ATIs showed a reduced stability to proteolytic enzymes compared to T. 
aestivum ones. A reduced expression of IL-8 and TNF-α pro-inflammatory innate cytokines was detected on intestinal 
biopsies cultured with ATIs from Monlis and Norberto-ID331 in comparison with ATI from Sagittario. As expected, high 
levels of INF-γ was released by intestinal gliadin-specific T cells in response to the deamidated gliadin digest; on the 
contrary, no significant INF-γ productions was released in response to ATI PC-digests from T. monococcum and T. aestivum 
wheats, either naïve or deamidated. 
 

Conclusion  
The nature of T. monococcum ATIs are substantially different from those of T. aestivum ATIs and   showed a reduced ability 
to trigger the innate branch of immunity. Overall, these findings indicate that T. monococcum retains a lower toxicity for 
subjects suffering from gluten-related disorders. 
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ABSTRACT CONTENT 
 
Objectives  
Genetic variants apart from HLA-DQ2/DQ8 contribute to 48% of celiac disease (CeD) genetic susceptibility. Polymorphisms 
in C1orf106 and LPP genes, both involved in the epithelial barrier function, were found in CeD patients. Functional and 
structural changes in the intestinal epithelial barrier are present in CeD patients; still, the genetic predisposition for barrier 
impairment in CeD has not been described. Thus, the aim of this project is to investigate the role of LPP and C1orf106 in the 
regulation of cellular junctions and epithelial barrier function. 
 

Methods  
CRISPR/Cas-9-Knocked-out Caco-2 clones for LPP and C1orf106, and an empty control (EC), were used. Transepithelial 
electrical resistance (TER) was measured as a barrier integrity parameter. The cells were depleted of calcium for 6 hours 
followed by calcium replacement to evaluate tight junction (TJ) regulation. TER values and samples for 
immunofluorescence (IF) analysis were collected in different time-points for 48 hours. Three-dimensional cysts were grown 
from single cells, for 5 days, in Matrigel. IF staining of ZO-1, Phalloidin and DAPI was detected using confocal microscopy. 
 

Results  
During cellular growth, C1orf106 KO cells increased their TER values slower than the LPP KO and EC cells. At the end of the 
third week in culture all three clones had similar TER values, suggesting that the absence of C1orf106 protein could affect 
the establishment of TJ. Following calcium depletion and replacement, both KO cells were slower than the control to re-
establish the TJ and the barrier function. Cysts from KO clones lacked the luminal organisation of the EC cysts and showed 
actin structures that denote the presence of multiple lumina, suggesting that the lack of LPP and C1orf106 impairs the 
polarization process of epithelial cells. 
 

Conclusion  
Our results suggest that LPP and C1orf106 have a role in tight junction homeostasis that could be consequent to their role 
in the epithelial cell polarization process. 
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ABSTRACT CONTENT 
 
Objectives  
Traditional celiac disease (CD) diagnostics based on histomorphometric evaluations of villus height and crypt depth ratios 
(Vh/Cd) are liable to misinterpretations due to the common technical flaws or subjective errors. There is a need for 
molecular diagnostic tool which obviates these errors yielding an objective ratio instead. In addition, we aim to screen 
epithelial factors transmitting destructive signals in CD. 
 

Methods  
15 CD patients, who have been at least one year on gluten-free diet were enrolled. All participants were biopsied before 
and after the gluten challenge (10 weeks, 4 grams of gluten daily). 6 healthy non-CD individuals were included as controls. 
Biopsies were taken on PAXgene fixative and embedded in paraffin and Vh/Cd ratio was assessed. RNA was extracted from 
the same sections and subjected to 3’RNA-sequencing. Gluten-induced gene expression was reconstructed in human 
intestinal organoids with inflammatory cytokines. Gene silencing  in organoids was performed using Crispr-Cas9 
technology. 
 

Results  
230 positively and 166 negatively Vh/Cd correlating genes were identified. Among those,33 genes have significantly 
different expression during the challenge within the same patient with significant correlation between quantitative mRNA 
and conventional morphometry showing different degree of villous atrophy and crypt hyperplasia. Genes involved in 
cellular response to interferon-gamma and tumor necrosis factor alpha were over-represented. 
 

Conclusion  
Based on our results we could identify genes which convey the sensitivity of intestinal epithelium to cytokines using in vitro 
human organoids model. Adoption of molecular histomorphometry, with our set of target genes, could be quantitative and 
reliable way of estimating gluten-induced mucosal injury. Functional studies with identified genes have potential to 
recognize factors that sensitize epithelium to gluten and cytokine–mediated mucosal damage. These factors will serve as a 
potential target for medical intervention in gluten-induced epithelial damage in CD. 
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ABSTRACT CONTENT 
 
Objectives  
The metabolic activity of small bowel mucosal epithelium along with the underlying mitochondrial energy production in 
Celiac Disease (CeD) is not well understood. Our aim was to investigate mitochondrial cristae complexity known to 
correlate with aerobic metabolism in histological samples. 
 

Methods  
Apart from its enzymatic activity, ATP synthase is also involved in bending mitochondrial inner membrane (MIM) into 
finger-like structures, cristae. Multiple cristae is a hallmark of active aerobic metabolism in cell types demanding ample 
energy. Cristae is independent of outer mitochondrial membrane (MOM) covering the whole organelle and delineating the 
amount of mitochondrial population (mito-mass). Mito-mass in cell and tissue types varies between individuals. In human 
histology this introduces challenges in quantification of mitochondrial proteins at mitochondrial level in various 
compartments of mitochondria. MOM protein (Tom20) was used to quantify mito-mass. The MIM residing DAPIT and 
ATP5a1, both subunits of ATP synthase, were used as markers for cristae complexity. By dividing expression level of cristae 
markers with Tom20 value would enable comparison of these parameters at mitochondrial level. The epithelial cells of 
cryosections from small intestinal biopsies of healthy controls, untreated (uCeD) and treated CeD patients (TCeD) were 
stained by Immunofluorescence, and microscope images were quantified by ImageJ. 
 

Results  
The expression levels of cristae markers DAPIT and ATP5a1 were comparable except in TCeD, where the ATP5a1 level was 
~40% lower than in control and uCeD, pointing towards more simple cristae complexity. When compared to control, the 
level of mito-mass, was 40% lower in uCeD. 
 

Conclusion  
In summary, our results suggest that in CeD intestinal epithelial cells aerobic energy production is impaired. That in uCeD is 
due to impaired mitochondrial homeostasis and in tCeD defective cristae maturation. 
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ABSTRACT CONTENT 
 
Objectives  
Recent studies suggested that gliadin proteins from the ancient (diploid) wheat T. monococcum retained a reduced number 
of toxic peptides and showed a high in vitro digestibility compared to modern wheat. In this study, we compared the 
immunological properties of gliadins from two T. monococcum cultivars with those of a T. durum, after in vitro 
gastrointestinal digestion. 
 

Methods  
Alcohol soluble gliadins from T. monococcum (Hamurabi and ID331-Pogna), and  T. durum (Adamello) were digested either 
using a canonical enzymatic approach based on pepsin and chymotrypsin or by mimicking the in vitro gastrointestinal 
digestion process also including the brush border membrane enzymes. Peptides arising from digestion were characterized 
by proteomics and by ELISA (R5 competitive); the immune-stimulatory activity of gliadin digests was evaluated by detecting 
the IFN-γ production in gliadin-reactive T cell lines established from the small intestinal mucosa of HLA-DQ2+ with CD. 
 

Results  
Proteomics and ELISA experiments showed that several T cell epitopes of T. monococcum gliadins were degraded during 
the gastrointestinal treatment, whereas many immunogenic peptides of T. durum gliadins survived the gastrointestinal 
digestion. The T-cell response profile to T. monococcum gliadin was comparable to that obtained with T. aestivum gliadin 
after the pepsin/chymotrypsin hydrolysis. On the other hand, the in vitro gastrointestinal digestion drastically reduced the 
immune stimulatory properties of T. monococcum gliadin (p<0.05), whereas the activity of T. durum gliadins was only 
slightly affected. 
 

Conclusion  
In this study we demonstrated that gliadins from T. durum wheat are almost unaffected by the in vitro gastrointestinal 
digestion, whilst T. monococcum cultivars had a marked sensibility to digestion, thus determining lower toxicity for celiac 
disease patients. 
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ABSTRACT CONTENT 
 
Objectives  
Intestinal epithelial barrier is altered in celiac disease (CD) patients. The role of non-adaptive immune mechanisms in the 
alteration of celiac barrier function is not fully understood. The aim of this study is to evaluate the effect of peripheral 
blood mononuclear cells (PBMCs) derived from CD patients on the barrier function of intestinal epithelial cells. 
 

Methods  
PBMCs were isolated from healthy controls, CD patients on a gluten-free diet (CD GFD) and active CD patients. Monocytes 
(CD14+) were sorted by MACS magnetic cell sorting. Caco2BBe cells were co-cultured with PBMCs or CD14+ cells. Cells 
were treated with or without IL15/Tglia to verify the role of gliadin stimulation on barrier function. Moreover, Caco2BBe 
cells were treated with IL15/Tglia alone to exclude possible toxic effects of gliadin on the epithelial barrier. Transepithelial 
resistance (TER) was measured to evaluate barrier integrity. Confocal microscopy after immunostaining was used to verify 
the localization of proteins with a role in epithelial barrier function (occludin, claudin-2 and ZO-1) and transcytosis of gluten 
peptides (CD71). 
 

Results  
Intestinal epithelial cells co-cultured with PBMCs and CD14+ cells from CD patients (CD GFD or active CD) presented a more 
pronounced decrease in TER in comparison with healthy controls. Intestinal epithelial cells treated with IL15/Tglia alone, as 
observed in untreated cells, did not show a decrease in TER. Although no differences in claudin-2 expression and 
localization were observed, co-culture of intestinal cells with CD monocytes caused a decrease in occludin expression, an 
abnormal subcellular distribution of ZO-1 as well as an altered localization of CD71. 
 

Conclusion  
PBMCs derived from CD patients have an effect on barrier function of intestinal epithelial cells, which is associated with 
changes in the expression pattern of tight junction proteins. 
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ABSTRACT CONTENT 
 
Objectives  
Celiac Disease (CeD) is a complex immune disorder, triggered by gluten intake, in which immune and intestinal barrier 
homeostasis are deregulated. It is challenging to clearly identify the role of the primarily affected cell populations in CeD 
onset because this requires investigation of various cell populations involved in the processes mentioned above. Thus far, 
transcriptomic analyses of CeD samples have been performed on specific cell populations or cell mixtures. By these 
approaches, the molecular fingerprint of disease-associated cell-subtype specific changes might be missed or lost. Here, we 
investigate the differences in cell subtype specific transcriptome that exist in peripheral blood mononuclear cells (PBMCs) 
of CeD patients before and after development of the disease. 
 

Methods  
In total, we used frozen PBMC samples from 10 different children before and after being diagnosed, and from 10 control 
individuals matched for age, sex, and HLA-genotype condition. We generated single cell RNA sequencing profiles of more 
than 20000 cells using 10x Chromium platform. 
 

Results  
We identified the expected major lineages of PBMCs in our data and determined differential transcriptome profiles and 
cell-type abundance patterns in CeD onset. This data was compared with results from control individuals of the same 
cohort that did not develop CeD during the same follow-up period. Preliminary results show some variation at 
transcriptomic level in T cell population, but further processing of data needs to be performed in order to discard technical 
bias. 
 

Conclusion  
By doing this, we expect to better understand the changes that occur in the development of CeD. Moreover, we hope to 
find interesting markers that can be used as predictors of the disease. Lastly, we plan to intersect subject specific genotype 
information which was also generated with transcriptome data to uncover the effects of CeD-associated SNPs on gene 
expression in a cell-type specific manner. 
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ABSTRACT CONTENT 
 
Objectives  
Celiac disease (CeD) is characterized by an inflammatory CD4+ T-cell response in the gut towards deamidated gluten 
peptides. These peptides are presented on disease-associated HLA-DQ molecules, but the cell subsets that express HLA-DQ 
and are responsible for specific peptide presentation in patients are largely unknown. The spatio-temporal details of 
antigen presenting are likely to be important for elucidating the disease mechanism, thus we aimed to explore this. 
 

Methods  
We generated monoclonal antibodies (mAbs) specific for the peptide-MHC (pMHC) complex of HLA-DQ2.5 and the 
immunodominant gluten epitope DQ2.5-glia-α1a using phage display. To improve our lead pMHC-specific mAb, we 
subsequently engineered high affinity variants using a semi-rational strategy based on docking models of the mAb:pMHC 
complex and phage display. Using these mAbs we assessed gluten-peptide presentation in freshly prepared single-cell 
suspensions of patient intestinal biopsies. 
 

Results  
The primary lead candidate mAbs binds the pMHC with nanomolar KD values and discriminate between highly similar 
gluten pMHCs. Analysis of cells from gut biopsies identified B cells and plasma cells as the most abundant cells presenting 
DQ2.5-glia-α1a in the inflamed gut mucosa. Further, we demonstrate that gut plasma cells from CeD patients express 
MHCII and the costimulatory molecules CD40 and CD86. The second generations mAbs engineered for high affinity 
achieved several 100-fold improved affinities over the mother clone while maintaining specificity. 
 

Conclusion  
The finding that B cells and plasma cells present gluten peptides points to a potential role of cells of the B cell compartment 
in CeD pathogenesis. We are currently exploring whether the pMHC-specific mAbs can be used block the pathogenic CD4+ 
T-cell response. 
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ABSTRACT CONTENT 
 
Objectives  
The main autoantigen of coeliac disease (CeD), transglutaminase 2 (TG2) has several biologically relevant conformational 
epitopes, including those recognised by CeD autoantibodies. We addressed these structural parts by mapping the binding 
epitope of MAb885 (non-commercial antibody developed and owned by Thermo Fisher Scientific, ImmunoDiagnostics) 
which is able to interfere with CeD binding to TG2 (Simon-Vecsei et al. PNAS 2012 109: 431-436). 
 

Methods  
Coeliac epitope 1 and 2 mutants of TG2 were produced by site-directed mutagenesis and tested with MAb885 in ELISA and 
bio-layer interferometry studies. Further point mutants and chimeric human-mouse TG2 constructs were designed and 
tested based on initial results. Competition with purified natural and cloned CeD patient-derived antibodies was assessed. 
 

Results  
The binding of MAb885 is highly conformational, thus recognises only structurally intact epitopes. MAb885 selectively 
interferes with the binding of CeD antibodies recognizing celiac epitope 2 and is able to release tissue-deposited IgA from 
CeD patients samples. However, the epitope of MAb885 only partially overlaps with the binding epitope of CeD antibodies 
and mutation of the main anchor point of epitope 2 (R19) does not decrease its binding, nor has MAb885 the same 
biological effects in cell culture as CeD antibodies. Results with chimeras indicate that the N-terminal domain of human TG2 
and the core domain of both human and mouse TG2 have relevant anchor points for its binding. So far, six amino acids 
were found to be critical for building up the conformational epitope of MAb885. 
 

Conclusion  
Such antibodies or similar specific competitors can be useful in functional studies and in exploring whether interference 
with celiac antibody actions may lead to therapeutic benefits. Further, MAb885 is suitable to assess the structural integrity 
and amount of epitope 2 in various diagnostic ELISA tests for CeD. 
 
Grant support: GINOP-2.3.2-15-2016-00015, NKFI 120392, EFOP-3.6.1-16-2016-00022, CE111 Interreg Focus in CD. 
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ABSTRACT CONTENT 
 
Objectives  
We have suggested SIgA binding to the transferrin receptor (CD71) can promote transepithelial transport of gluten 
peptides. Yet, we recently observed that SIgA and CD71 are indirect and involves (an)other as yet unidentified receptor(s) 
for SIgA. Herein, we attempt to characterize the receptor(s) for SIgA in Caco2 epithelial cell line. 
 

Methods  
SIgA binding was analysed i) by cytometry after surface shaving with proteases and/or glycolipid depletion; ii) by screening 
an array displaying 300 glycan patterns. Proteins binding SIgA were searched by immunoprecipitation (IP) followed by mass 
spectrometry and their role in SIgA binding tested after or not CRISPR-Cas9 inactivation by flow cytometry, Fluorescence 
Resonance Energy Transfer (FRET) and Proximity Ligation assay (PLA). Alternatively, Caco-2 cells were transduced with a 
CRISPR library that targets 19050 genes and cells with impaired SIgA binding were FACS sorted and processed for next 
generation sequencing. 
 

Results  
Combined depletion of cell surface proteins and glycolipids abolished SIgA binding. IP and mass spectrometry identified 
three proteins, SCAMP3, BCAP31 and HM-13, in SIgA precipitates. Their close interaction with SIgA and CD71 was 
demonstrated by PLA and FRET but CRISPR-Cas9 depletion did not impair SIgA binding. Screening of the glycolipid array 
indicated preferential binding of SIgA to globosides (Gb3 and Gb4), isoglobosides (iGb3 and iGb4) and neolactosides. Caco-2 
cells were successfully transduced with the CRISPR library and cells lacking SIgA binding will be sorted by flow cytometry for 
analysis. 
 

Conclusion  
Binding of SIgA to Caco2 cell surface is likely a complex process implicating both glycolipids and proteins and the formation 
of a large complex containing CD71. Definition of molecules that can directly bind SIgA is in progress, and should help to 
disentangle the role of SIgA in the transcytosis of gluten peptides. 
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ABSTRACT CONTENT 
 
Objectives  
Thusfar, 43 genetic risk loci have been associated to celiac disease. It is still unclear why some individuals carrying these risk 
factors develop Celiac disease (CeD), while others don’t. Large cohort studies collecting both extensive phenotype 
information as well as samples for multi-omics analysis are pivotal to further elucidate the pathophysiology of CeD. Here, 
we describe the set-up of a large data and sample repository that will be used to fill this gap. 
 

Methods  
A multi-center study-protocol was approved by our local Medical Ethical Committee (METC). It is aimed to include 500 CeD 
patients, 1000 partners and relatives (genetic controls), 500 partners (environmental controls) and IBS patients (disease 
controls). Protocols for collection, processing and storage were harmonized with the LifelinesDEEP cohort study, designed 
for omics-analysis of the general population. 
 
For example, the participants contributed lifestyle, environmental and gastro-intestinal health questionnaires, medical 
records and biomaterials, for instance genetics, transcriptomics, metabolomics and microbiome analyses. New to the 
CeDNN protocol is the collection of biopsies and fresh materials allowing single cell RNA sequencing analyses, generation of 
patient-specific pluripotent stem cells (iPSCs) and culturable microbiomes. 
 

Results  
Since 2015, in total 164 CeD patients (103 pediatric, 61 adults) of which 62% are female, and 121 relatives or partners (7 
pediatric, 114 adults); 70% female) have been included. From 6 patients we have collected biomaterials before and after (3 
months and 6 months) the start of a gluten free diet. 
 

Conclusion  
While this cohort keeps on growing it will provide valuable resources that will enable the study of CeD disease on clinical, 
cellular and molecular level, and allow to better understand the interplay of genetics, environment and microbiome role in 
CeD pathophysiology. 
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ABSTRACT CONTENT 
 
Objectives  
We have previously suggested that gliadin peptides can be transcytosed through the duodenal epithelium of patients with 
active coeliac disease due to internalisation of gliadin-secretory IgA (SIgA) complexes after interaction of SIgA with the 
transferrin receptor (CD71).  Herein, we have analysed how SIgA binding to epithelial cells is affected by full inactivaction of 
CD71 and the possible contribution of other protein and lipid receptors. 
 

Methods  
CD71 was inactivated by the CRISPR-Cas9 method in the Caco-2 TC7 epithelial cell line. Binding of monomeric IgA, 
polymeric (pIgA), SIgA and of holotransferrin was tested by flow cytometry (FACS), immunoprecipitation (IP), fluorescence 
resonance energy transfer (FRET) and proximity ligation assay (PLA). Expression of IgA receptors was assessed by reverse 
transcription quantitative polymerase chain reaction, western-blot and FACS. Caco-2 cell surface shaving was performed by 
incubation with trypsin, and glycolipids-deficient cells were obtained by inactivation of UGCG by CRISPR-Cas9 method. 
 

Results  
Caco-2 cells fully inactivated for CD71 (KO cells) were obtained and stably expanded. While binding of pIgA and 
holotransferrin was abolished in CD71 KO cells, binding of SIgA was not modified. CD71-SIgA interactions could be 
demonstrated by FRET and PLA but not by IP. No other IgA receptor was detected in Caco-2 cells. Cell surface shaving and 
inactivation of glycolipid synthesis suggested that proteins and glycolipids respectively account for 60% and 30% of SIgA 
binding to Caco-2 cells with an additive effect. 
 

Conclusion  
Our results indicate that SIgA and CD71 interact at the surface of the Caco-2 epithelial cell line but that the interaction is 
indirect and involves (an)other as yet unidentified receptor(s) that is(are) necessary for SIgA binding. Further work in 
progress aims at defining the receptor(s) and its(their) interaction(s) with CD71 and SIgA (see complementary abstract by R. 
Goguyer-Deschaumes, B. Clément et al.). 
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ABSTRACT CONTENT 
 
Objectives  
We have shown that HLA-DQ8 tg mice, challenged with indomethacin (indo), a nonspecific cyclooxygenase inhibitor, and 
wheat gliadin developed villus blunting and increased crypt depth. Herein, we studied the kinetic of cytotoxic and innate 
immune effects associated with the enteropathy onset. 
 

Methods  
We intragastrically administered wheat gliadin (25 mg/kg dose) to DQ8 mice (6-8 wks-old) on days 0, 3, 5, and 7; indo (1.5 
mg/100 ml) was given in the drinking water; mice were sacrificed on day 10. Cryostat sections of small intestine were 
stained with Mayer’s hematoxylin to measure villus height and crypt depth by an ocular micrometer. Mucosal sections 
were also analysed by hypoxyprobe-1 and by anti-mouse tissue transglutaminase (tTG). Subtypes of dendritic cells in the 
lamina propria (LP) were detected by immunofluorescence microscopy. RNA was extracted from intestinal samples and 
analysed by RT-PCR. 
 

Results  
The indo+gliadin treatment specifically induced a rapid change of examined morphological parameters, detectable on day 
3. Interestingly, intestinal IFN-g mRNA only increased on day 7. On day 10, treated mice showed enhanced expression of 
tTG along the LP underneath the epithelial line of both villi and crypts. At this time, we also found a marked hypoxic 
environment encompassing both enterocytes and LP cells. This was associated to high numbers of LP CD11c+CD103+, 
CD11b+CD11c+ and CD11b+CD103+ dendritic cells. 
 

Conclusion  
A gliadin-specific enteropathy resembling features of Celiac disease was induced in HLA-DQ8 mice. Our data suggested that 
cytotoxic effects preceded the inflammatory response at the onset of the enteropathy. 
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ABSTRACT CONTENT 
 
Objectives  
We aimed to generate a CeD mouse model with a thoroughly humanized immune system to aid in mechanistic studies and 
in drug development. 
 

Methods  
We used immunodeficient NOD/SCID/γc-/- (NSG) mice as recipients for peripheral blood mononuclear cells (PBMC) from 
donors with active CeD (HLA-DQ2 and -DQ8+ donors). PBMC were prestimulated with transglutaminase 2 (TG2) treated 
pepsin-trypsin digested gliadin (PT-gliadin) and 200 U IFN-gamma and injected i.p. into the NSG mice (n= 3-4 per group). 
One week later, mice were fed either with a defined diet containing 25% of protein as gluten or with a gluten free diet 
(GFD) for 5-6 weeks. Mice that received no PBMC or PBMC without TG2-treated PT-gliadin served as controls. Body weight 
was monitored weekly. IHC and RT-PCR for human and murine CD45, CD3, IFNγ, IL-1β, IL-6, and TNF-α were performed on 
harvested small intestine (duodenum, jejunum and ileum ) and spleens from the human PBMC-engrafted mice. Flow 
cytometry analysis was performed  on murine spleen cell suspensions. 
 

Results  
Mice that received PBMC from active celiac donors and fed with the gluten-containing diet developed a significantly higher 
weight loss than the controls. This correlated with a significantly more severe inflammation score on mini-endoscopy. 
Histological assessment showed mild but significant villous atrophy and crypt hyperplasia in both duodenum and jejunum, 
coupled with a significant increase of both murine and human inflammatory cell infiltrates in the small intestine of mice 
that received PBMC, as determined by quantitative IHC and an increase in pro inflammatory cytokine expression. 
 

Conclusion  
1.- NOD/SCID/γc-/- (NSG) mice that received gluten sensitized T cells form active CeD donors develop a mild villous atrophy 
and crypt hyperplasia, with immune cell features characteristic of CeD; 
 
2.- This model is currently refined towards a more prominent CeD phenotype, to allow more in-depth mechanistic and 
therapeutic studies; 
 
3.- Tissue damage in this model is  primarily related to the human immune response. 
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ABSTRACT CONTENT 
 
Objectives  
Wheat amylase-trypsin inhibitors (ATIs) are nutritional activators of innate immunity. They stimulate toll-like receptor 4 
(TLR4) on intestinal monocytes, macrophages, and dendritic cells, promoting intestinal and extra-intestinal inflammation. 
We characterized the biological activity of ATIs and the quantity of the 8 predominant ATI-species in 180 different wheat 
genotypes, cultivated in 3 different location. 
 

Methods  
180 different wheat genotypes were cultivated under controlled conditions at 3 different locations in Germany. ATIs were 
quantitatively extracted. Potential lipopolysaccharide was depleted via Polymyxin B (PMB) affinity chromatography. 
Biological activity was determined using dual reporter TLR4 transfected HeLa cells and measured using dual luciferase 
assay. 
 
Mass spectrometry analyses were performed with ATI target peptide concatamers as standard that permitted exact 
quantification of ATIs CM1, CM2, CM3, CM16, CM 17, 0,19, 0,28 0,53). 
 

Results  
ATI bioactivity showed a high variability (up to 6-fold difference), even among modern hexaploid wheats. Both genotype 
and location were strong determinants of bioactivity. Proteomic analysis reflected this variability of of ATIs bioactivity 
showing an up to 2-fold variation among the tetrameric ATI CM1,2,3,16,17, and an up to 4-fold variation among the dimeric 
ATI 0.19, 0.28, 0.53. However, there was no good correlation between bioactivity and the amount of a certain ATI-subtype. 
 

Conclusion  
ATI can be quantitatively extracted for wheat and processed foods; 2) a dual reporter TLR4 transfected HeLa cell line was 
established that permitted sensitive and reproducible measurement of ATI bioactivity; 3) LPS contamination may occur 
during the ATIs extraction process, but can be eliminated with PMB. 4) there is a high variability of ATI bioactivity and 
subspecies content depending on wheat genotypes and site of cultivation. 
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ABSTRACT CONTENT 
 
Objectives  
Due to the multifactorial etiology of celiac disease (CeD), one of the biggest challenges in CeD research is to recapitulate 
this complexity in vitro. To move toward a representative in vitro model system, we will recreate the interface between the 
human microbiome and the host intestinal epithelial cells (IECs) on a microfluidic chip. 
 

Methods  
We will create the intestinal epithelial layer using IECs differentiated from induced pluripotent stem cells derived from 
patients and control individuals to capture their respective genetic backgrounds. In the context of the Celiac Disease 
Northern Netherlands cohort (CeDNN), fecal samples are collected from CeD patients and healthy controls and stored, both 
for metagenomic shotgun sequencing (MGS) and for cultivation. Besides taxonomic and functional profiling of the collected 
samples, we performed targeted analysis to detect whether the abundance of specific CeD-relevant genes correlated with 
disease status. As a partner in the Netherlands Organ-on-Chip Initiative, we will set up an intestine-on-chip model, in which 
we will assay the impact of selected bacterial species or metabolites on the human intestinal barrier. 
 

Results  
Comparing an MGS dataset from 43 CeD patients with the Lifelines DAG3 population cohort (n=7620), we could confirm 
previously reported taxonomical trends, including the increased abundance of Escherichia coli and the depletion of 
Bifidobacterium longum in CeD. Several other taxa and functional classes of genes (e.g. metabolic pathways) were found 
differentially abundant between CeD patients and controls in our pilot data. 
 

Conclusion  
We use full MGS to prioritize bacterial species and metabolites for future studies into the role of the microbiome in CeD. 
The availability of culturable fecal samples allows us to introduce, in an autologous fashion, the CeD microbiome, patient-
derived bacterial strains, or microbial metabolites relevant to CeD into the intestine-on-chip system containing IECs derived 
from the same individual. This system constitutes an important step toward studying patient-specific host-microbe 
interactions in CeD. 
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ABSTRACT CONTENT 
 
Objectives  
Although we have recently demonstrated the utility of deep immune repertoire sequencing for detecting celiac disease 
(CD) associated T-cell receptor (TCR) CDR3β sequences from unsorted CD patient repertoires (Yohannes et al. 2017), the 
immense diversity of the immune repertoire has limited such investigations to mostly “public” CDR3 sequences. We aimed 
to develop a method that allows detection of CD associated public and private TCR CDR3s by comparing groups of unsorted 
immune repertoire samples. 
 

Methods  
Deep sequencing of PBMC TCR CDR3β was performed from CD patients before and after a 3-day gluten challenge (n=4). We 
developed a computational pipeline that allows population level repertoire comparison. The pipeline first clusters CDR3 
sequences within each sample, then matches clusters across samples, and applies statistical differential abundance testing 
at the level of the identified matched clusters (sub-repertoires). CDR3 sequences belonging to sub-repertoires that show 
significant differential abundance are further filtered by permutation based testing (p-value < 0.05). 
 

Results  
We report a new methodology for the identification celiac disease associated TCR CDR3s by population level comparison of 
unsorted immune repertoire samples. Applying the method on our dataset identified significantly high numbers of 
previously known gluten reactive CDR3β sequences than would be expected by chance (Qiao et al. 2013, 2011; Han et al. 
2013). The identified CDR3β sequences also showed agreement in TRBV-gene and positional amino acid usage patterns 
with previously known gluten reactive CDR3β sequences. Importantly, both private and public CD-associated were 
identified. 
 

Conclusion  
Immune sub-repertoires of similar immuno-genomic features, shared across unrelated individuals, encode common 
immunological information. These common immunological sub-repertoires can serve as viable units of population level 
immune repertoire comparison to identify CD-associated CDR3 sequences. 
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ABSTRACT CONTENT 
 
Objectives  
Before novel proteins in food can be placed on the market, a safety assessment is performed by food safety authorities 
relying on studies at the cutting edge of science. This is only possible if new scientific knowledge is rapidly transferred from 
academia into regulatory science which also requires regular updates. 
 

Methods  
The exact pathogenic mechanisms of immune adverse reactions to proteins in foods are insufficiently understood for most 
of the best characterised diseases (e.g. IgE-mediated allergy, food protein-induced entorocolitis, eosinophilic eosophagitis, 
proctocolitis). An exception to the limited knowledge is celiac disease for which the main food proteins involved have been 
described. 
 

Results  
Information available on the involvement of the immune system in celiac disease is founded under solid grounds where 
pro-inflammatory T cells targeted to gluten fragments bound to specific HLA-DQ2 or HLA-DQ8 molecules are well known. 
This information sets the basis for the development of a risk assessment strategy for novel proteins in food in a stepwise 
approach manner developed by the European Food Safety Authority (EFSA). Under such strategy, if knowledge on the novel 
protein under assessment is insufficient to support its safety, in silico and/or in vitro approaches are proposed to eliminate 
concerns on the capacity of a novel protein to trigger celiac disease. 
 

Conclusion  
The scientific strategy developed by EFSA will streamline the prediction capacity of adverse immune reactions to novel 
proteins in a risk assessment context. Two critical elements that require further considerations are the development of: i) 
additional considerations on position/nature of amino acids that are used to disregard concerns because a specific 
sequence fails to mimic immunogenic gluten-derived epitopes; and ii) inclusion criteria used to build up an appropriate 
database that is publicly available, curated regularly and designed for risk assessment purposes. 
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ABSTRACT CONTENT 
 
Objectives  
Intestinal mucosal damage is a hallmark of coeliac disease (CD) and is hypothesised to be important in CD aetiology. 
Circulating intestinal fatty acid binding protein (I-FABP) concentration is a marker for enterocyte damage in the small 
intestine. By measuring serum I-FABP, we evaluated whether mucosal damage is present before and after gluten 
introduction and prior to CD seroconversion. 
 

Methods  
The PreventCD project studies the influence of nutrition, environmental factors, immunology and genetics on CD 
development in European children at risk to develop CD based on a positive family history and HLA genotype. Subjects 
were followed up from birth with serial blood sampling. Fifty-seven children who developed CD (cases) were randomly 
selected from the PreventCD cohort and matched to 75 controls who did not develop CD, based on age, sex and HLA risk 
group. I-FABP concentrations were measured in samples before and after gluten introduction, all taken before CD 
seroconversion. 
 

Results  
I-FABP concentrations in samples obtained prior to gluten introduction did not differ between cases and controls 
(p=0.809).The control group showed a significant decrease of I-FABP concentration after gluten introduction (p=0.039), 
whereas levels did not decrease in the cases later developing CD (p=0.519). I-FABP concentrations in samples obtained 
between 6 and 11 months of age, following gluten introduction and prior to seroconversion, were significantly higher in 
cases (median=2230 pg/mL) compared to controls (median=1941 pg/mL) (p=0.01). 
 

Conclusion  
In this cohort of high-risk subjects, children who developed CD later in life showed higher I-FABP concentrations, a marker 
for enterocyte damage, in the months following gluten introduction. The findings suggest the presence of temporary 



intestinal damage in the first year of life in children who develop CD. These divergent patterns of I-FABP concentrations 
warrant further investigation focusing on intestinal damage in CD prior to seroconversion. 
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ABSTRACT CONTENT 
 
Objectives  
Celiac disease (CeD) is characterized by a small intestinal enteropathy with intraepithelial lymphocyte infiltration, crypts 
hyperplasia and villous atrophy. Despite a common histological picture, the pathways leading to tissue destruction vary 
across CeD patients as suggested by epidemiological, clinical and immunological data. In line with this hypothesis, we 
analyzed the duodenal transcriptional signature of active CeD individuals to investigate their heterogeneity and identify 
novel pathways involved in disease development. 
 

Methods  
Duodenal biopsies obtained from 62 non-celiac subjects (CTR) and 48 active CeD patients (ACD) undergoing upper 
gastrointestinal endoscopy were collected in RNA-later, processed for RNA isolation and cDNA library generation. RNA-
sequencing was performed on HiSeq Illumina 4000. All patients were enrolled at the University of Chicago and the study 
protocol was IRB approved. 
 

Results  
A principal component analysis (PCA) of transcriptional data revealed a scattered distribution of ACD, as a group. Looking 
specifically at the top thousand most highly variable genes, three distinct clusters of ACD were identified using a Seurat 
approach (Satija et al. 2015). Interestingly, one of the groups included patients that clustered with CTR, while the other two 
included individuals that appeared to be clearly separated from CTR. Early age at diagnosis and a majority of M over F 
characterized, respectively, the other two groups. Furthermore, we were able to identify a “common core” of CeD-specific 
genes, including those with a similar expression pattern across all ACD, as well as cluster-specific pathways. 
 

Conclusion  
Despite a common histopathological picture, transcriptomic analysis revealed distinct clusters of ACD patients, mirroring 
both clinical differences and immunological heterogeneity. Patients’ grouping has key implications for future personalized 
medicine approach, in particular to design targeted preventive and therapeutic strategies. 
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ABSTRACT CONTENT 
 
Objectives  
Cladribine is an anti-neoplastic agent used in refractory celiac disease(RCD).Ulcerative jejunitis(UJ) is a distinct form of 
RCD.We report the clinical response and evolution of three UJ cases treated with cladribine. 
 

Methods  
Chart review from a US tertiary care center over 46 months.Cases had positive tTG-IgA, Marsh 3 lesions on biopsies and 
jejunal ulcerations on endoscopy. Cell surface markers were assessed by immunohistochemistry and flow cytometry, and 
clonal T-cell receptor gene rearrangements (TCR-GR) were identified by PCR. 
 

Results  
Three distinct presentations are reported(2 females, mean age 58 years). Case 1 had UJ at the time of celiac disease 
diagnosis; Case 2&3 developed UJ 1.5 and 17 years after diagnosis. Case1:recurrent small bowel obstructions. Case 
2:severe malnutrition and diarrhea,unable to tolerate oral intake. Case 3:recurrent GI bleeds. They all had clonal TCR-GR, 
with Case 2 having 57% of sCD3-CD4-CD8-iCD3+cells. All three failed treatment with open capsule budesonide. Cladribine 
regimen was 0.1 mg/kg/day for 5 days. Six-month clinical improvement was seen in all cases (symptoms, BMI, albumin, 
number of hospitalized days) after cladribine therapy, however, Case 1&3 had recurrent GI bleeds and Case 2 had recurrent 
weight loss and persistence of Marsh 3b with RCD II phenotype. Case 3 received a second course of cladribine for recurrent 
bleeding. Adverse events included fever (n=2), C. difficile infection (n=1), shock from pyelonephritis (n=1) and worsening of 
anemia (n=2). Follow-up ranged from 7 to 27 months. 
 

Conclusion  
Cladribine was associated with initial clinical improvement in three cases with distinct clinical presentations of UJ who 
initially failed budesonide treatment. Recurrent GI bleeds may be expected. Despite initial improvement,one case with RCD 
II failed cladribine therapy. Further studies are needed on the use of cladribine in various UJ presentations. 
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ABSTRACT CONTENT 
 
Objectives  
To evaluate the performance of capsule endoscopy (CE) and double-balloon enteroscopy (DBE) in complicated celiac 
disease (CCD). 
 

Methods  
All consecutive suspected CCD patients were prospectively included and underwent CE and/or DBE in case of: persistence 
of symtoms despite a gluten-free diet (GFD),increased anti-transglutaminase levels,lack of compliance to GFD and follow-
up of CCD.Technical, clinical and biochemical parameters were collected. 
 

Results  
130 suspected CCD patients were included (97 females, mean age 49±16) undergoing 151 CE and 23 DBE.The diagnostic 
yield (DY) of CE was 46%: 69 cases of SB atrophy were identified. In relation to duodenal histology, CE sensitivity (Sn) was 
63% and Specificity (Sp) 80%.The concordance between CE and DBE was substantial (κ = 0.62).The DY of DBE was 83% and 
histology confirmed endoscopic atrophy in all cases (Sn 100%, Sp 95%).  Up to 40% of patients presented lesions involving 
the distal portion of SB, unreachable at traditional upper gastrointestinal endoscopy.Patients older than 50 years (at the CE 
examination or at the CD diagnosis) and a duration of disease lower then 5 years were at higher risk of positive CE (RR 1.6, 
1.7 and 1.5 respectively, p<0.05). Twenty-five patients with premalignant/malignant lesions were identified (12 refractory 
CD (RCD) type 1, 7 RCD type 2, 6 enteropathy-associated T-cell lymphoma (EATL)),more frequently among symptomatic 
patients (RR 5.2, p<0.05).A 1-year mortality rate of 78% for EATL and 25% for RCD2 was assessed. 
 

Conclusion  
The “real CCD” is rare (0.8%) but affected by an extremely poor prognosis.The first years after diagnosis in older and 
symptomatic patients require greater attention.In this setting,CE must be the first-line approach to detect complications 
and identify patients deserving DBE for an effective sequential approach. 
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ABSTRACT CONTENT 
 
Objectives  
Small bowel adenocarcinoma (SBA) is a rare neoplasm which can occur in a sporadic form or can be associated with a 
number of predisposing conditions such as hereditary syndromes and immune-mediated intestinal disorders, e.g. celiac 
disease. The features of SBA in the context of coeliac disease remain only partly understood. This study was aimed to show 
the main clinical features, diagnostic procedures and management options of SBA cases detected in a large cohort of 
coeliac patients diagnosed in a single tertiary care center. 
 

Methods  
We retrospectively reviewed all the SBA cases detected in a cohort of 770 CD patients (599 females; F / M ratio: 3.5:1; 
median age at diagnosis 36 years, range 18-80 years), diagnosed at the Celiac Disease Referral Center of our University 
Hospital (Bologna, Italy) from January 1995 to December 2014. 
 

Results  
Five (0.65%) out of our 770 coeliac patients developed SBA. All of them were female with a mean age of 53 years (range 38-
72 years). SBA, diagnosed at the same time of the CD diagnosis in three cases, was localized in the jejunum in four cases 
and in the duodenum in one case. The clinical presentation of SBA was characterized by intestinal sub-occlusion in two 
cases, while the predominant manifestation of the remaining three cases was iron deficiency anaemia, abdominal pain and 
acute intestinal obstruction, respectively. All the patients were referred to surgery, and three cases with advanced stage 
neoplasia were also treated with chemotherapy. The overall survival rate at 5 years was 80%. 
 

Conclusion  
Compared to other forms of SBA (sporadic, Crohn- and hereditary syndrome-related) SBA occurring in coeliac patients is 
characterized by a younger age of onset, a higher prevalence in female gender and a better overall survival. 
 

Conflicts of interests 
The Authors declare no conflict of interest.



 
POSTERS 

 

THEME : 
REFRACTORY CD, NON-CD ENTEROPATHIES & INTESTINAL LYMPHOMAS 

 

Abstract #: ICDS00058 
 

Final poster ID: P7-04 
 

Title: microRNA profiling in enteropathy associated T-cell lymphoma and refractory celiac disease 
 

Presenting author:  Luca Elli 
 

Co-authors: Luca ELLI (1), Gabriella GAUDIOSO (1), Maria Antonella LAGINESTRA (2), Stefano PILERI (2), Stefano FERRERO 
(1), Silvano BOSARI (1), Antonio DI SABATINO (3), Alessandro VANOLI (3), Maurizio VECCHI (1), Leda RONCORONI (1), 
Vincenza LOMBARDO (1), Valentina VAIRA (1) - (1)Fondazione IRCCS Ca' Granda, Italie, (2)Sant'Orsola Malpighi Hospital, 
Italie, (3)Fondazione IRCCS Policlinico San Matteo, Italie 
 

ABSTRACT CONTENT 
 
Objectives  
Peripheral T-cell lymphomas (PTCL) are orphan diseases and usually develop in the scenario of chronic inflammation as 
celiac disease (CD). Refractory celiac disease (RCD), especially type II, affects a small proportion of CD and has an increased 
risk of enteropathy associated T cell lymphoma (EATL). Our aim has been to profile microRNA contents in CD, RCD and EATL 
to obtain molecular biomarkers useful to classify and stratify CD patients according to their “neoplastic risk” 
 

Methods  
We collected a clinical series composed by 7 RCD, 24 EATL, 10 angioimmunoblasticTL, 10 Anaplastic large cell lymphoma, 
21 PTCL. EATL and lymphocytic infiltrate of RCD II (RCD-TIL), were obtained by Laser MicroDissection from FFPE blocks.The 
expression profile of 301 miRNA was determined using TaqMan Array Microfluidic Cards (Thermo Fisher Scientific). 
Statistical analysis was performed using BRBArray Tools, GenePattern and R Software Packages 
 

Results  
Our data show that miRNA profiling distinguished EATLs from other PTCLs. EATL are characterized by a subset of miRNAs 
significantly up-or down-modulated compared to PTCLs. When RCD patients were considered in the analysis, our data 
showed that RCD II TILs are more similar to EATLs than to other PTCLs (by PCA analysis). Therefore these results suggest 
that unique miRNA signatures are conserved by RCD and EATL. On the other hand, our results show that specific 
oncosuppressor miRNA families are lost in EATL compared to RCD patients, such as the miR-200, let-7 and miR-192-215 
families. 
 

Conclusion  
These data suggest that the identification of such signatures could trace the evolution of the inflammatory response of CD 
into a carcinogenetic process. The availability of accurate biomarkers could implement surveillance and early EATL 
diagnosis. CD patients' stratification according to their risk could address follow-up and screening program, pursuing a 
“personalized medicine”. 
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ABSTRACT CONTENT 
 
Objectives  
Seronegative villous atrophies of unknown origin (SNVA-UO) are rare and poorly defined. To retrospectively classify SNVA-
UO patients attending two referral centres over 18 years and depict their clinical features, histology, HLA and natural 
history. To compare genetics and survival between SNVA-UO and patients affected by coeliac disease (CD) and complicated 
CD (CCD). 
 

Methods  
In SNVA-UO patients CD, CCD and all the other causes of SNVA were excluded. Persistence of villous atrophy (VA) and a 
combination of clinical findings and aberrant histological features raising the suspicion of a lymphoprolipherative condition 
were used to classify them, as follows. GROUP 1: SNVA with spontaneous recovery of VA. GROUP 2: persistent SNVA 
without lymphoproliferative features. GROUP 3: persistent SNVA with lymphoproliferative features. Baseline comparisons 
were made and survival estimated by means of Kaplan-Meier curves. 
 

Results  
76 SNVA-UO patients were enrolled. 50 were included in group 1 (26F, age at diagn. 49±18 years), 14 in group 2 (7F, 
43±14), 12 in group 3 (5F, 52±17). Anaemia, hypoalbuminemia (<3.5g/dL) and pathological CT findings were more common 
in group 3 (p<0.02), dyspepsia in group 1 (p<0.01). Partial VA undistinguishable from CD and with spontaneous recovery 
within one year (median 10 months, IQR 5-14.5) was the hallmark of group 1 (5-years survival 95%). Group 2 was 
characterized by persistent subtotal/total VA with long-term survival (5-years survival 100%), high prevalence of HLA-
DQB1*0301 and DQB1*06, thus setting it genetically aside from CD. Group 3 showed persistent subtotal/total VA with 
heterogeneous clinical and histological features, association with HLA DQB1*02 and DQB1*05, high risk of developing 
lymphoprolipherative complications and high mortality (5-years survival 26% vs 75% in CCD). Age at diagnosis and 
hypoalbuminemia predicted mortality in SNVA (multivariate analysis). 
 

Conclusion  
SNVA-UO is made by enteropathies with distinct clinical features, histology, genetics and prognosis. Clinical management 
should be tailored accordingly. 
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ABSTRACT CONTENT 
 
Objectives  
The presence of a premalignant clonal expansion of aberrant intraepithelial lymphocytes (IEL’s) is the hallmark of refractory 
celiac disease type II (RCDII). While previous studies have revealed that gain of function mutations in the JAK/STAT pathway 
and elevated cytokine levels are crucial to cell expansion, much is still unknown about the precursor and interpatient 
diversity of the aberrant IELs. Single-cell and imaging mass cytometry in combination with single-cell RNA-sequencing 
provides a unique opportunity to investigate complex cellular systems in unprecedented detail. In the current study we are 
using this approach to map the mucosal immune system of RCDII patients. We aim at assessing immunological 
heterogeneity between patients leading to patient stratification for prediction of disease progression and response to 
therapy. 
 

Methods  
For this study, blood and duodenal biopsies from healthy individuals, celiac disease and RCDII patients were collected. 
Single-cell suspensions were analyzed with a panel of 39 cellular markers by mass cytometry, designed to analyze 
heterogeneity within the human mucosal immune system. In addition, we conducted singe-cell RNA sequencing on CD45+ 
intestinal cells for characterization of gene expression patterns from duodenal biopsies of  RCDII patients. 
 

Results  
High-dimensional data analysis of the mass cytometry data revealed patient-specific marker expression profiles of the Lin-
CD7+ aberrant cells, results that were corroborated by the single cell RNA-seq analysis of RCDII samples. Moreover, we 
observed highly significant intra-patient differences in protein and RNA expression profiles of aberrant cells. 
 

Conclusion  
In summary, we describe inter- and intra-patient heterogeneity within Lin-CD7+ cells of RCDII patients. Current analyses 
focus on delineating the molecular pathways underlying these inter- and intra-patient differences to gain further insight 
into crucial events leading to disease progression and predict response to therapy. 
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ABSTRACT CONTENT 
 
Objectives  
We aimed to estimate the risk of malignancy in a cohort of 284 patients with celiac disease (CD) and to determine if a 
gluten-free diet is protective. 
 

Methods  
This is a retrospective study that report 17 cases of cancers associated with a cohort of 284 Moroccan adults with celiac 
disease followed by Medicine C Department at Avicenne Hospital, Mohamed V University, between June 1995 and June 
2018. All our patients benefited from hospitalization, a biological, immunological, morphological and histological 
assessment. 
 

Results  
Of the 284 patients with MC, 17 (5.97%) had a complication of malignant neoplasia with Odds Ratio (OR) was 39 (95% 
confidence interval [CI] 30–64) and p value <0,0001. Recruiting 10 women’s and 7 men’s, with a sex ratio M/F was 0,70. 
 
It was about 5 cases of non-Hodgkin's malignant lymphoma of the small intestine, a case of type 2 refractory sprue with 
intraepithelial lymphoma, 2 cases of small bowel adenocarcinoma and 1 case of neuroendocrine carcinoma of the jejunum 
associated with squamous cell carcinoma, 4 cases of gastric adenocarcinoma, one case of non-Hodgkin’s follicular 
lymphoma, one case of pancreatic adenocarcinoma, one case of hepatocellular carcinoma and one case of breast cancer. 
The average age at diagnosis of CD in cancer patients was 37 +/- 25 years. MC was going back to childhood in 8/17 patients 
with poor gluten-free diet compliance or delayed diagnosis. The average age for the diagnosis of cancer was 38 +/- 17 
years. The average time between the diagnosis of CM and the appearance of cancer was 8 years, the diagnosis of MC and 
cancer was posed simultaneously in 8 out of 17 patients (47%). In our cohort the risk factors for neoplasia found in cases of 
coeliac disease were gluten-free diet deviation (OR= 1,9 and p = 0,01) and diagnostic delay of celiac patients cancer-
related(OR= 1,6 and p = 0,001). 
 

Conclusion  
Our study confirms an increased risk of malignancy in celiac disease. Most of this risk occurs before the diagnosis of celiac 
disease and might be reduced by earlier diagnosis and strict adherence to a gluten-free diet 
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ABSTRACT CONTENT 
 
Objectives  
Non-responsive celiac disease (NRCD) occurs in up to 30% of celiac disease (CeD) patients and is of substantial clinical 
burden, however the effect of NRCD on health care utilization (HCU) and cost has not been well studied. This study 
assesses HCU in patients with NRCD compared with CeD responsive to the gluten-free diet (GFD). 
 

Methods  
Retrospective study based on a cohort of adult CeD patients in a tertiary care hospital, diagnosed with intestinal biopsy 
between the years 1995-2013. Cases were patients with NRCD (persistent/ recurrent, signs/ symptoms of CeD despite 1 
year of GFD). Controls had GFD- responsive CeD and were matched 1:1 with cases on sex, age (±2.5 years) and year of 
diagnosis of CeD/NRCD (±2 years). Data was collected for 5 years starting from the year of diagnosis of CeD or 1 year prior 
to diagnosis of NRCD etiology. 
 

Results  
33 case-control pairs (aged 33-87 years, 27 females in each group), were assessed. Mean duration of GFD prior to cases 
being classified as NRCD was 3.51±2.87years. Over the 5 year period, the NRCD group had higher numbers of 
gastroenterology consults (5.67±4.36 vs. 2.97±3.39, P<0.01), esophagogastroduodenoscopies (3.1±1.49 vs.1.85±0.62, 
P<0.01) and celiac serology tests (4.30±3.38 vs. 1.67±2.37, P<0.001) compared to controls. However there was no 
significant difference in the number of colonoscopies. Number of endoscopic procedures and serology tests were highest in 
the year prior to identification of NRCD etiology. 
 

Conclusion  
NRCD is associated with significantly higher HCU than GFD-responsive CeD.  This is important in estimating resource burden 
as the celiac population grows, and in assessing potential benefit of emerging treatments for NRCD. Larger number of 
subjects would be required to accurately estimate the effect of NRCD on the actual burden and costs of CeD. 
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ABSTRACT CONTENT 
 
Objectives  
Small bowel villous atrophy (VA) is usually attributed to coeliac disease (CD), particularly in the presence of raised levels of 
serum CD-associated autoantibodies. However, VA is not pathognomonic of CD. Aim of this work was to report distribution, 
clinical and immunohistochemical features of non-coeliac VA in a pediatric population 
 

Methods  
From our database we collected retrospectively data from 65 patients' duodenal biopsies performed between 2010 and 
2017. Marsh-Oberhuber grading was used. In 46 cases density of intraepithelial lymphocytes (IELs) expressing CD3 or 
gammadelta T cell receptor was assessed by immunohistochemistry, as well as density of lamina propria CD25+ cells. 
Intestinal deposits of anti tissue tranglutaminase (anti-TG2) were also investigated by double immunofluorescence.<br /> 
<!--[if !supportLineBreakNewLine]--><br /> 
<!--[endif]--> 
 

Results  
Out of 1282 patients with VA, 65 patients had negative serum anti-TG2/EMA. In none of them, on the basis of clinical 
criteria, a diagnosis of seronegative CD was made. Clinical diagnosis were: IBD (22/65), GERD (12/65), food allergy (8/65), 
infections (8/65, of which 3 HIV infections) immune deficiency (3/65), short bowel syndrome (2/65) other (10/65). 43, 15 
and 6 showed Marsh 3a, 3b and 3c lesion, respectively. The latter category included 2 patients with Crohn's disease, 2 
patients with immunodeficiency, 1 with congenital diarrhea and 1 with methylmalonic acidemia. In 42/46 (91%) density of 
lamina propria CD25+ cells was above the cut-off (>5 cells mm2) indicating mucosal inflammation, but only in 14/47 (30%) 
there was an excess of intraepithelial lymphocytes (IELs) CD3+ and high density of gammadelta TCR+ IELs. In 11/46 (9 with 
a weak staining) a positive immunofluorescence indicated the presence of anti-TG2 mucosal antibodies. <br /> 
<!--[if !supportLineBreakNewLine]--><br /> 
<!--[endif]--> 
 

Conclusion  
Although CD remains the most common cause of VA, a non-coeliac enteropathy is not rare representing approximately 5% 
of cases with VA. Most have a Marsh 3a lesion. Immunohistochemical analysis may be of help in excluding CD, while the 
finding of mucosal anti-TG2, particularly when the staining is weak, shows no absolute specificity for CD. 
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ABSTRACT CONTENT 
 
Objectives  
In type II refractory celiac disease (RCD), a clonal proliferation of aberrant intestinal lymphocytes can lead to the 
development of Enteropathy-associated T-cell lymphoma (EATL).<br /> 
Alemtuzumab is a monoclonal antibody directed against CD52, which is validated as second-line treatment for some types 
of T-cell lymphoma. Its role for RCD II still has to be established.<br /> 
 

Methods  
We report the case of two patients affected by RCD type-II that were treated with Alemtuzumab at our department. 
 

Results  
A 72-year-old male, diagnosed with celiac disease at the age of 52, reported relapse of severe malabsorption syndrome 
including diarrhea and weight loss. Histology revealed villous atrophy, T-cell receptor clonality was found and the flow 
cytometry revealed increased gamma-delta lymphocytes. A PET scan and a bone marrow aspirate were negative. After 
failure of treatment with R-CHOP and cladribin over the next two years (the first stopped for intolerance), subcutaneous 
alemtuzumab was started (initial dosage 10 mg, then 20 mg twice weekly), with both clinical improvement and reduction of 
aberrant lymphocytes (76% to 30%). Unfortunately, cytomegalovirus reactivation developed, requiring antiviral treatment 
which presumably was an additional cause for sustained pancytopenia. The patient deceased in a clinical constellation that 
included sepsis and severe autoimmune hemolysis.   
 
A 78-year-old female with RCD type II known since 2012, was treated in 2014 with R-CHOP after ulcerative lesions were 
found in the colon with evidence of aberrant lymphocytes in the lamina propria. After 3 years remission, her conditions 
deteriorated and aberrant lymphocytes increased to 29%, without evidence of overt lymphoma. Treatment with five cycles 
alemtuzumab led to clinical improvement and stability at follow up. Neutropenia and cytomegalovirus reactivation were 
observed during treatment. 
 

Conclusion  
Alemtuzumab has effectivity in heavily treated RCD type II without overt EATL, however its use is burdened by severe side 
effects, especially infectious complications, that may affect the outcome. 
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ABSTRACT CONTENT 
 
Objectives  
Non celiac enteropathies with villous atrophy are rare but severe diseases often resistant to immunosuppressive treatment 
and can be caused by defects in single genes. Herein, our goal has been to identify the underlying gene defect in a 25-year- 
old woman with early onset enterocolitis in order to provide targeted therapy. 
 

Methods  
Whole exome sequencing was performed on DNA from the patient and both parents. Functional validation of the identified 
Signal transducer and activator of transcription 3 (STAT3) mutation was performed using luciferase reporter assay. STAT3-
dependent transcriptional response was studied in vitro in B cells immortalized by Epstein Barr virus, treated or not by the 
JAK1/2 inhibitor ruxolitinib. Clinical symptoms, intestinal histology, intestinal T cell infiltration and mRNA expression of 
SOCS3, a STAT3-dependent target, and of cytokines were compared before and during oral treatment by ruxolitinib. 
 

Results  
A novel STAT3 gain of function (c.1201A>G; p.N401D) was identified in the patient with severe enterocolitis. Accordingly, 
patient’s cells displayed increased cytokine-induced STAT3 transcriptional activity, which was reverted by ruxolitinib. Oral 
treatment of the patient with ruxolitinib reduced STAT3-dependent transcription in intestinal tissue and achieved rapid 
clinical remission. Complete histological recovery was observed after 7 months of monotherapy with ruxolitinib. 
 

Conclusion  
Ruxolitinib appears to be a therapeutic option for severe enterocolitis associated with STAT3 gain of function mutations. 
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ABSTRACT CONTENT 
 
Objectives  
Monogenic intestinal disorders represent naturally occurring experi- mental models to decipher the network of pathways 
regulating homeostasis in the gut. We investigated a girl, born from non-consanguineous parents, who had developed at 
the age of 3 months autoimmune enteropathy characterized by secretory diarrhoea, severe villous atrophy with prominent 
T cell infiltrates and serum antibodies against the 75 kD epithelial antigen harmonin. 
 

Methods  
Whole exome sequencing was performed on DNA from the patient and both parents. Functional validation of the identified 
PTPN2 mutation was performed by overexpressing WT or C216G in HEK293T cells expressing a luciferase reporter gene 
under the control of STAT3 transcriptional response elements (TRE) by luminescence or western blotting. JAK/STAT 
activation was evaluated in vitro in patient’s B cells immortalized by Epstein Barr virus and in PTPN2 KO Jurkat cells. 
 

Results  
We identified a de novo PTPN2 loss of function mutation (c.646T>G; p.C216G) in a child with early and severe enterocolitis. 
Overexpression of wild-type PTPN2 alone led to a significant downregulation of STAT3 TRE activity over control following 
IL6 stimulation while the mutant form of PTPN2 did not repress the STAT3 reporter gene. Moreover, ectopic expression of 
WT-PTPN2 significantly decreased IL-6 induced STAT3 phosphorylation, while the C216G-PTPN2 mutant failed to do so. 
Accordingly, patient’s cells and PTPN2 KO cells displayed increased cytokine-induced STAT3 phosphorylation. 
 

Conclusion  
Our study identifies human PTPN2 deficiency as a novel cause of autoimmune enteropathy and highlights the need of a 
tight regulation of the JAK STAT pathway to preserve intestinal homeostasis. 
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ABSTRACT CONTENT 
 
Objectives  
Ulcerative jejunitis (UJ) is a rare and underdiagnosed complication of celiac disease (CD) that produces multiples small 
bowel ulcerations. It occurs predominantly as part of type II refractory celiac disease (RCDII) but can also develop in RCDI 
patients. Rare cases of UJ can reveal enteropathy-associated T-cell lymphoma (EATL) in RCDII patients. However, UJ may 
also develop in RCDI patients with an unknown prognostic significance. Our study aims to describe in a large series of RCD I 
or RCD II patients, the frequency of UJ as well as the association with enteropathy associated T-cell lymphoma (EATL) on 
the UJ biopsy and/or resection. 
 

Methods  
The records of 111 patients enrolled in the CELAC registry until January 2019 and considered for the last follow-up as RCDI 
(n=42) or RCDII (n=69) were analyzed. UJ was confirmed clinically by the presence of multiple ulcerations by endoscopic 
explorations in all patients. All the UJ biopsies or resections were reviewed and classified as RCDI, RCDII with or without 
EATL. Presence of sheets of large tumor cells in the mucosa were required to diagnose EATL. Outcome of patients 
diagnosed with UJ were reported. 
 

Results  
Among the 111 RCD patients, 38 (36%) were diagnosed with UJ. Among 38 UJ patients, 8/38 (21%) were associated with 
RCDI (19% of total RCD1 patients), and 30/38 (79%) were associated with RCDII (44% of total RCD2 patients). Median age at 
UJ diagnosis was 52 years old (28-79) with a sex ratio of 1.11 (20F/18M). Biopsies and excision pieces demonstrated 
ulcerations in 34/48 (71%) and 12/12 (100%), respectively. EATL was diagnosed concomitantly in 17/38 (45%) UJ samples. 
EATL associated with UJ was present among 7/8 UJ-RCD1 patients, (88%) and 10/30 UJ-RCD2 (33%) patients. We did not 
observe any difference of survival between RCD II patients with or without UJ. 
 

Conclusion  
Our study confirmed that UJ in celiac disease arises mainly in RCD II but also in near 20% of cases of RCD I and the latter is 
usually one of the first event of transformation in EATL. However, UJ is a major prognosis finding and, in this case, 
aggressive treatment should be rapidly started. 
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ABSTRACT CONTENT 
 
Objectives  
Non-Celiac Wheat Sensitivity (NCWS) is a still largely undefined condition, due to the lack of a diagnostic marker. Few data 
are available about the nutritional characteristics of NCWS patients at diagnosis. The objectoves of our study was to 
evaluate the proportion of NCWS patients who were underweight, normal weight, overweight or obese at diagnosis, and to 
search for possible correlations between their Body Mass Index (BMI) and other NCWS-related disease characteristics. 
 

Methods  
The clinical charts of 145 NCWS patients (125 F, 20 M, mean age 37.1+11.4 years), diagnosed between January 2012 and 
March 2018, were reviewed. As a comparison, 84 celiac (CD) patients (73 F, 11 M, mean age 39.8+13.9 years) were 
evaluated. All NCWS diagnoses were based on a double-blind placebo-controlled wheat challenge (DBPCWC) method. 
 

Results  
BMI distribution was similar in the NCWS (6.2% underweight and 15.2% obese subjects) and CD patients (6% underweight 
and 7.1% obese subjects). Underweight NCWS subjects were significantly younger and had a shorter clinical history than 
the overweight or obese ones. Unlike the other NCWS patients, none of them had a DQ2 and/or DQ8 haplotype. 
Overweight and obese NCWS patients were more frequently suffering from associated autoimmune diseases than the 
other BMI categories (P=0.05). Compared to the CD controls, NCWS patients showed a higher frequency of Irritable Bowel 
Syndrome (IBS)-like (P = 0.01) and extraintestinal symptoms (P = 0.03) and a longer clinical history (P = 0.04, whereas 
weight loss was more frequent in CD (P = 0.02). 
 

Conclusion  
NCWS patients showed a BMI distribution similar to CD patients. However, NCWS was found to be a heterogenous 
condition as regards BMI, and clinical characteristics differed between the underweight and overweight/obese patients. 
 
The study was supported by the Italian Health Ministry, Grant PE-2016-02363692 “Non-celiac gluten sensitivity (NCGS): is 
the gluten the true culprit? A clinical and immunological study about the tolerability of different wheat grains in NCGS 
patients” 
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ABSTRACT CONTENT 
 
Objectives  
The most frequent clinical presentation of non-celiac wheat sensitivity (NCWS) includes irritable bowel syndrome (IBS)-like 
manifestations, however many extra-intestinal manifestations have been attributed to NCWS. The objectives of our study 
were to evaluate the frequency of gynecologic diseases in patients with NCWS and to correlate their presence other clinical 
characteristics of NCWS. 
 

Methods  
68 NCWS women, diagnosed by double-blind placebo-controlled wheat challenge, were included. As controls, we choose 
age-matched women: 52 IBS patients, not related to NCWS, 56 patients with Celiac Disease (CD) and 71 Healthy controls 
(HC). 
 

Results  
59% of NCWS patients showed gynecologic symptoms, a higher frequency than HC (P=0.04), IBS controls (P=0.01), and CD 
controls (P=0.02), whereas no difference was observed between CD or IBS patients and HC. Menstrual cycle alterations, on 
the whole, were more frequent in NCWS patients than in HC (26.5% vs 11.3%; P <0.03); NCWS suffered from recurrent 
vaginitis (16%) and dyspareunia (6%) with a significant higher frequency than HC. 29% of NCWS suffered from recurrent 
cystitis, a frequency higher than in control groups (vs HC P=0.0001, vs IBS P=0.001, vs CD controls P=0.04). Most NCWS 
patients with recurrent vaginitis or cystitis had negative microbiologic examinations. The NCWS patients who showed a 
gynecologic symptom suffered from IBS with significantly higher frequency than the others (P=0.001). During the one-year 
follow-up, on wheat-free diet, 46% patients with menstrual disorders and 36% with recurrent vaginitis reported the 
symptoms resolution. 
 

Conclusion  
NCWS patients showed high frequency of gynecologic symptoms and recurrent cystitis. Recurrent vaginitis and cystitis, 
found in NCWS, were not of infectious origin. 
 
Acknowledgements: The study was supported by the Italian Health Ministry, Grant PE-2016-02363692 “Non-celiac gluten 
sensitivity (NCGS): is the gluten the true culprit? A clinical and immunological study about the tolerability of different wheat 
grains in NCGS patients”. 
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ABSTRACT CONTENT 
 
Objectives  
Complication of celiac disease (CD) such as type 2-refractory CD (RCD2) or Enteropathy-Associated T-cell Lymphoma (EATL) 
are rare and poorly explored diseases. A deeper understanding of molecular pathogenesis could provide novels clues for 
patients' stratification and therapeutic targets. Therefore, we aimed to get insights into miRNA signatures of intestinal T-
cell lymphomas (ITL), RCD and CD patients to provide a preliminar overview of molecular pathways involved in malignant 
transformation in RCD. 
 

Methods  
Patients with EATL (n=14) or monomorphic epitheliotropic ITL (MEITL; n=7) , CD (n=5), CD that retained (n=5) or not (n=5) 
villous atrophy despite the gluten-free diet, RCD type 1 (n=4) or 2 (n=5) were profiled for miRNAs content using a qPCR-
based low-density array platform. Patients' outcome was available for 18 ITLs. Significant miRNAs and associated signaling 
were identified using statistical and bioinformatics analysis. A second series of RCD1 (n=5), RCD2 (n=8) and EATL aroused in 
CD patients (n=5) was used for protein targets validation by immunohistochemistry (IHC). 
 

Results  
Members of the c-MYC regulated miR17/92 cluster distinguish MEITL from EATL and stratifies EATL according to outcome. 
Using the random forest algorithm we identified a signature of 38 miRNAs that classify EATL, RCD2 or RCD1 and CD 
samples. Interestingly, some miRNAs'expression was shared by lymphomas and RCD2. Specifically, while  the miR-200 and 
miR-192/215 families are progressively lost in RCD2 and EATL compared to RCD1 or CD, members of the oncogenic miRNA 
clusters miR-17/92 and C19MC are upregulated in RCD2 and EATL. Among predicted targets of these miRNAs were MDM2, 
SMAD3/4 and c-Myc signaling. By IHC, we verified that SMAD3, MDM2, and activated STAT3 are more expressed in RCD2 
and EATL tissues respect to RCD1 whereas c-Myc is expressed mostly by EATL cases. 
 

Conclusion  
Our study provides a preliminary molecular caracterization of RCD and ITL. Moreover, our results suggest that the c-Myc, 
miR-17/92 and C19MC interplay could be a key player in neoplastic transformation of aberrant intra-epithelial T-cells 
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ABSTRACT CONTENT 
 
Objectives  
To date, there is no standard of care for refractory coeliac disease type II (RCD-II). Treatments include corticosteroids and 
chemotherapy with or without autologous hematopoietic stem cell transplantation. The effect of these treatments on the 
occurrence of enteropathy associated T-Cell lymphoma (EATL) is not known. The aim of this study is to evaluate long-term 
survival and risk of EATL development in RCD-II patients according to their treatment. 
 

Methods  
We conducted a monocentric retrospective study at Georges Pompidou Hospital in Paris from 1999 to 2019. We included 
all RCD-II patients followed in our center. A survival analysis by Kaplan-Meier curves using the log-rank test was performed. 
Median values were compared by U-Mann-Whitney, Kruskal Wallis and McNemar tests. 
 

Results  
We included 52 RCD-II patients (age: 50.3±13.2 years, 67.3% female). 34 patients (65.4%) were treated with corticosteroids 
(systemic and/or topical) alone, 10 (19.2%) received chemotherapy with or without corticosteroids (4 of them also had 
autologous stem cell transplantation), and 8 patients (15.4%) didn’t receive any treatment (3 of them had small bowel 
resection). The incidence of lymphoma (n=14, 26.9%) during a median follow-up of 31.5 months (4-219) was 26.5% in the 
group treated with corticosteroids, 20% in the group treated with chemotherapy and 37.5% in patients who had no specific 
treatment (p=0.704). The survival analysis revealed no statistically significant difference in the cumulative incidence of 
lymphoma at 3 years (p=0.552). During follow-up, ten patients (19.2%) died from EATL. 
 

Conclusion  
This study shows that the incidence of EATL is lower than previously reported and there is no difference according to the 
treatment approach (corticosteroids with or without chemotherapy). There is a need for alternative effective treatment in 
this very serious disorder. 
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