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Highlights
· •
Fecal GIP evaluation may be helpful in cases of doubt about diet compliance, especially in detecting unintentional exposures.
· •
GIP testing can reveal dietary lapses in celiac patients who have been adhering to a gluten-free diet, regardless of whether they exhibit symptoms.
· •
Expert dietitian training, combined with regular monitoring, significantly enhances compliance with the gluten-free diet (GFD).
ABSTRACT
Background
Celiac disease (CD) is a chronic autoimmune disorder of the small intestine for which the sole effective treatment is a lifelong gluten-free diet (GFD). Gluten immunogenic peptides (GIP) serve as biomarkers for recent gluten intake and can be utilized to assess gluten consumption levels. The aim of this study is to compare levels of fecal gluten immunogenic peptide (GIP) with levels of tissue transglutaminase IgA (tTG IgA), as well as dietary compliance, during follow-up.
Methods
This prospective, non-randomized, single-center study took place between August 2019 to August 2021 at Pediatric Gastroenterology clinic at Gazi University Hospital in Ankara with the participation of 24 newly diagnosed celiac patients between 2 and 18 years (17 females, 7 males). Participants received GFD training from an expert dietitian, while any dietary transgressions were determined and assessed at three and six months. Levels of fecal GIP and blood tTG IgA were analyzed at diagnosis, and again in follow-ups, using a sandwich enzyme-linked immunosorbent assay (ELISA) kit. Compliance with GFD was evaluated using a structured approach in terms of levels of GIP, tissue transglutaminase (tTG), Biagi score, as well as 24-hour food consumption records kept for three days (two weekdays and one weekend).
Results
The mean age of participants was 8.3±4.70 years. 23 patients (95.8%) initially had detectable GIP levels, while serum tTG IgA was determined to be positive for all. After starting the GFD, GIP detection rates were measured as being 37.5% at three months, and 25% at six months, while tTG IgA positivity rates were determined as being 41.7% and 37.5% respectively. While no significant correlation was found between GIP and tTG IgA positivity. GIP detection at three months was moderately associated with dietitian assessments and Biagi scores (p<0.05), but with no association at six months.
Conclusions
Expert dietitian training with regular monitoring increases celiac disease patients complying with GFD. Repeated fecal GIP analysis demonstrated any dietary nonadherence or unintentional gluten exposure that had occurred during the previous 2-7 days. It is suggested that a combination of these two tools can improve assessment of dietary compliance in celiac patients.
Introduction
Celiac disease (CD) is an autoimmune condition that affects the small intestine. CD is triggered by the ingestion of gluten in genetically predisposed individuals [1,2] with a global prevalence of 0.5-1% [3,4]. The primary treatment for CD is an adherence to a lifelong gluten-free diet (GFD) which has been shown to significantly improve the quality of life and health outcomes [[4], [5], [6]].
Although the dietary guidelines are clear, adherence to a GFD is challenging due to other patient factors such as feelings of restriction, issues with compliance, a risk of cross-contamination, and limited access to gluten-free products [[7], [8], [9]]. Evidence of this include the North American Society of Pediatric Gastroenterology, Hepatology, and Nutrition report that adherence rates to a GFD in children range from 45% to 81% [10], while a systematic review has revealed that adherence to a GFD among pediatric patients ranged from 23% to 98% [11]. Furthermore, persistent villous atrophy has been shown to occur in 5-19% of pediatric patients who have been on a GFD for at least a year [[12], [13], [14]].
While there is no standardized method for monitoring GFD adherence in CD patients [15], various methods, including symptom monitoring, dietary tests, celiac antibodies, stool and urine markers, as well as small bowel biopsy, are currently being evaluated [[15], [16], [17]]. However, it has been found that these methods have certain limitations such as invasiveness, cost, and low sensitivity to occasional exposures to gluten [[18], [19], [20]].
Recent studies suggest that a non-invasive and specific test for diet compliance may be the detection of GIP in stool or urine [[21], [22], [23]]. The presence of GIP in human specimens (faces and urine) is seen to be a novel and promising method to indicate gluten consumption. GIP exhibits resistance to gastrointestinal digestion, and the methods used demonstrated elevated sensitivity and specificity [24]. GIP, particularly the immunotoxic α-gliadin-33-mer peptide, indicates gluten exposure within 2-4 days after consumption [[25], [26], [27]]. GIP analysis is utilized to assess compliance with a GFD diet by measuring fecal samples that indicate gluten exposure [22,23]. Comino et al., who showed that GIP assessment is clinically useful as a marker of GFD compliance in patients who have been on a GFD for at least one year [28]. However, no studies have frequently evaluated GIP levels following new diagnosis in children.
The main objective of this prospective study was to measure fecal GIP levels as an objective biomarker of recent gluten intake and compare the levels with those of tissue transglutaminase IgA (tTG IgA) clinical symptoms, and dietary compliance (Biagi score, and dietitian interview) during 3 and 6 month follow-up in children diagnosed with CD.The second aim of our study was to compare the patients' diet compliance, and the GIP and tTGIgA positivity, according to the level of family education, during the 3rd and 6th months.
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