Disorders of the gut-brain axis in patients with celiac disease adhering to gluten free diet: a
prospective 10-year study.
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Background & aims: Patients with celiac disease (CD) can present persistence or de-novo
occurrence of gastrointestinal symptoms later in life even following a strict gluten-free diet (GFD).
Indeed, GFD can alter the gut microbiota inducing dysbiosis that with time may lead to the
development of disorders of gut-brain interaction (DGBI). In this prospective study, we evaluated
the rate of irritable bowel syndrome (IBS), functional dyspepsia (FD), anxiety, and depression over
a follow-up period of more than 10 years in a population of patients with CD following GFD.

Methods: Patients with CD diagnosed between 2004 to 2014 were re-evaluated after an average
12,5 years on GFD to assess the presence of DGBI. Rome-1V (pediatric modules if patients were
younger than 17 years old), gastrointestinal symptoms rating scale (GSRS) and hospital anxiety and
depression scale (HADS) questionnaires were administered along with the evaluation of the last
blood examinations. The rates of IBS, FD, anxiety, and depression were then assessed. Univariate
and multivariate analyses were performed to investigate the presence of factors associated with IBS
and FD.

Results: We contacted 197 patients. Patients who were not strictly adhering to GFD (25 patients)
and who did not complete the questionnaires (20 patients) were excluded from the study. We finally
included 152 patients (77%). The median follow-up time was 154 months (125-180). The rate of
IBS was 14.47% (22/152) which increased to 22.3% (21/94) considering only the adult population.
Patients were then subclassified in IBS-C (5/22, 22.7%), IBS-M (6/22, 27.3%), and IBS-D (10/22,
45.5%). The overall rate of FD was 7.24% (11/152): 11.7% (11/94) in the adult population and none
in the pediatric one. We found that postprandial distress syndrome (PDS) was present in 7.89%
(12/152) of the population and epigastric pain syndrome (EPS) in 5.26% (8/152). Significantly
higher rates of anxiety were found in patients developing IBS and FD (Table 1 and 2). Univariate
and multivariate analyses showed that a longer follow-up time was significantly correlated to a
higher rate of IBS and that anxiety was correlated with both IBS and FD.

Conclusions: Over more than 10 years from the initial diagnosis of CD, we found a higher rate of
IBS and FD than the one reported for the general population. In our cohort, IBS and FD diagnoses
are correlated with higher levels of anxiety and longer follow-up time.



Table 1. Patients characteristics and uni- and multivariate analyses assessing risk factors for IBS
development in celiac disease patients in gluten-free diet

Characteristic of the patients

Univariate analyses

Multivariate analyses

Variables No IBS 1BS Odds Ratio (95% Cl) P-value Odds Ratio (95%Cl) P- value
130 (85.53%) 22 (14.47%)
Age at di i
g€ at dlagnosis 62 (35-97) 79 (49-116) 1,006 ( 0.996- 1.017) 0.204
(months)
Follow-up time
(months) 151 (123-177) 177 (152-189) 1,139 (1.029 . 1.262) 0.033 1,142 (1,023 - 1,275) 0,018
Gender 0.331 (0.093 - 1.183) 0.089
Male 41 (32.28%) 3 (13.64%)
Female 86 (67.72%) 19 (18.10%)
Depression (HADS)
2,988 (0.832 - 10,720) 0.093
Depressed 9 (6.92%) 4 (18.18%)
Not depressed 121 (93.08%) 18 (81.82%)
Anxiety (HADS) 6,375 (2.431 - 16.717) < 0,001 6,595 (2,441 - 17,815) < 0,001
Anxiety, 28 (21.54%) 14 (63.64%)
No anxiety| 102 (78.46%) 8 (36.36%)
BMI percentile 33 (8-74) 44 (10-71) 1(0.986 - 1.015) 0.965
Anti-tTG IgA 100 (48-128) 50.2 (17.5-103) 0.996 (0.992 - 1.002) 0.210
Diarrhea 6 ( 4.72%) 2 (9.09%) 2,017 (0.38 - 10,7) 0,41
Constipation 6 (4.72%) 2 (9.09%) 2,017 (0.38 - 10,7) 0,41
Abdominal pain 40 (31.5%) 8 (36.36%) 1,243 (0,4827-3.2) 0,652
Bloating 36 (28.35%) 6 (27.27%) 0,948 (0,345 - 2,614) 0,918
Nausea 15 (11.81%) 3 (13.64%) 1,179 ( 0,311 - 4,464) 0,809
Growth stunting 22 (17.32%) 4 (18.18%) 1,06 (0,326 - 3,441) 0,922
Reduced weight
gain 6 (4.72%) 1 (4.55%) 0,96 (0,11 - 8,386) 0,971
Headache 5 (3.94%) 2 (9.09%) 2,44 (0,443 - 13,445) 0,306
Familiarity 27 (21.26%) 7 (31.82%) 1,728 (0,640 - 4,664) 0,28

Table 2. Overall FD and IBS rates in the population in 152 CD patients assessed after a median follow-up of

12.5 years.

25

20

o

PDS

% of patients fulfilling Rome Criteria

14,5
14
12
10
8
6
4
2
0
IBS

6,6
46
33 |—|

IBS-D

IBS-C

IBS-M




