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CHAPTER 1

General introduction and

outline of the thesis






Coeliac disease (CD) is an immune-mediated systemic disorder elicited by gluten in
genetically susceptible individuals. It is characterized by anti-tissue transglutaminase
type 2 antibodies (TG2A) and enteropathy’. In individuals carrying the human leucocyte
antigen (HLA)-DQ2 and/or DQ8 haplotype, the ingestion of gluten (a group of proteins
present in cereals such as wheat, barley and rye) can cause a T cell-initiated inflamma-
tory response, damaging the small bowel mucosa?. In the general population, the preva-
lence of CD amongst adults as well as children is nearly 1-3%3%. The disease is even
more frequent in individuals with other autoimmune diseases such as type 1 diabetes
mellitus (T1DM), auto-immune thyroiditis or in specific syndromes such as Down and
Turner syndrome (10-15%)°. In first degree relatives of coeliac patients, the prevalence
is 5-15%57.

Clinical presentation

The disease has a variable clinical presentation, ranging from malabsorption with diar-
rhoea, abdominal distension and weight loss, to nonspecific signhs and symptoms such as
fatigue, osteoporosis or iron deficiency anaemia. This diversity of signs and symptoms,
in combination with the fact that some individuals do not even have complaints, leads
to the so-called ice-berg phenomenon, with most cases of CD being unrecognised and
thus untreated®®. These different types of presentation have led to a classification into
different subcategories: classical, silent and potential CD (Table 1)'®". A high index of
suspicion is warranted by doctors but also by the general population, in order to diminish
the diagnostic delay most patients encounter'.

Table 1 Subcategories of coeliac disease

Coeliac disease Symptoms CD-specific antibodies Small bowel histological abnormalities
Classical + + +
Silent = + +
Potential +/- + -

Excluded +/- - -
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Diagnostic tools

CD-specific antibodies

When CD is suspected, non-invasive tests can be used, measuring CD-specific antibodies
(IgA class tissue transglutaminase antibodies, TG2A, anti-endomysium antibodies (EMA)
or antibodies against deaminated gliadin peptides (DGPA))'>'4. Interpretation of these
autoantibodies starts with total IgA assessment, since coeliac disease is associated with
selective IgA deficiency™®. In IgA deficiency, IgG dependent antibodies can be tested,
with 1gG EMA, TG2A and DGPA being available. Sensitivity and specificity of both IgA
EMA and TG2A and DGPA are high and in concordance with small bowel histological ab-
normalities: g8% and 9o% in severe duodenal lesions, and 97% and 98% in less severe
intestinal damage respectively.

HLA-genotyping

Furthermore, genotyping for HLA-DQ2 and HLA-DQ8 adds value to the diagnostic scheme,
since CD has a strong genetic component. Approximately 9o% of coeliac patients carry
the HLA-DQ2 haplotype, about 5% the HLA-DQ8 molecule®2" and the rest usually one
half of the HLA-DQ2 heterodimer (DQA1-o505). The different heterodimers formed by
HLA-DQA1* and HLA-DQB1* genes on the surface of antigen presenting cells contribute
to the development of CD by the capacity to present gluten to T-cells which initiates the
immune response. The HLA-DQ2 and DQ8 haplotypes are present in more than 25% of
the general population?®, but only 1% actually develops CD*. This indicates that HLA-DQ2
and/or HLA-DQ8 haplotypes are necessary but not sufficient for disease development. In
recent years, non-HLA genes have been reported to be associated with CD but with only
a modest effect?223,

Intestinal histology

Finally, CD is characterized by small bowel mucosa alterations, referred to as gluten-
sensitive enteropathy, which is categorized according to the Marsh classification™.
Marsh classification type 3 or type 2 together with specific coeliac serology support
the diagnosis of CD. These small bowel biopsies are obtained by means of esophago-
gastro-duodenal endoscopy, an invasive method, especially in children needing gen-
eral anaesthesia or deep sedation for the procedure. Until recent years, the histological
assessment of duodenal biopsies has been the gold standard for the diagnosis of CD.
However, patchiness of villous atrophy?*2°> but also difficulties with regard to proper in-
terpretation, cutting and orientation of duodenal biopsies in order to come to a precise
Marsh-classification can lead to false negative but also false positive biopsy results.
Therefore, the histological interpretation needs to be done by an experienced patholo-
gist with the patient’s clinical complaints, serology and HLA-type in mind. In 2012, the
European Society for Paediatric Gastroenterology, Hepatology and Nutrition (ESPGHAN)
proposed an exception with regard to performing duodenal biopsies for a well-defined
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group of children, having high titers of TG2A (>10 times upper limit of normal), positive
EMA and positive HLA-DQ2/DQ8". This strategy has been shown to be valid in 2017 by
a multicentre European prospective study?s. However, it still raises a lot of debate in
adults suspected of CD and it is challenged for example by pediatric gastroenterologists
from the United States of America?’.

Treatment

CD can be successfully treated with a gluten free diet (GFD) which restores small bowel
histology and improves symptoms. However, this diet may be difficult to follow and may
lead to social constraints. It is known that dietary adherence differs among individuals,
with noncompliance varying from 25-50% among children and adolescents?%-3°. Noncom-
pliance can be intentional, but accidental gluten ingestion also happens because of con-
tamination of non-toxic cereals such as oats or corn due to co-culture or spilling during
transport. Contamination can also take place during food-processing either in factories or
at home. The capacity of gluten to improve the properties of food and non-food such as
pencils and glue, increases the risk of contamination even more. Besides the impact of a
GDF on a patient’s daily and social life, the GFD can also lead to nutritional deficiencies
since gluten-containing cereals like wheat, barley and rye are important sources of di-
etary iron, calcium, folate and vitamin B1228313233 Gluten-free grains such as buckwheat
or quinoa are naturally rich in group B vitamins3* but commercially available gluten-free
products do not contain the same amount of iron, vitamin B12 and folate as the wheat
flour products that they aim to replace®3¢. Therefore, testing for anaemia, iron status
and calcium, folic acid, vitamin B12 and vitamin D is common practice in patients with
CD treated with a GFD. At the time of initiating this thesis, studies investigating the actual
presence of nutritional deficiencies in children on a GFD, however, were lacking.

Follow-up

Despite the knowledge that non-compliance often occurs, a gold standard to assess
compliance is lacking®. An extensive dietary evaluation by a trained dietitian is con-
sidered the best method®, but not very practical due to its time-consuming nature.
Repeat duodenal biopsies to monitor mucosal recovery is usually not a practical option,
especially in children wherein endoscopy to obtain biopsies is done under anaesthesia
or deep sedation. Serologic testing is not sensitive enough to detect infrequent gluten
exposure3® 4 although it is usually performed in CD patients who are on a GFD. When
this thesis commenced, several short dietary questionnaires had been developed in
order to save time and to address compliance in a standard manner. However, they were
tested only in adult CD patients and not in the pediatric CD population.

11
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Risk groups

The Dutch and European CD guidelines recommend testing for CD in asymptomatic
individuals with increased risk for CD: other autoimmune diseases such as TIDM, auto-
immune thyroid and liver disease, Down, Turner and Williams syndrome, selective IgA
deficiency and first degree relatives (FDRs) of coeliac patients'*. Because of the high
negative predictive value of HLA-typing for CD, unnecessary investigations in HLA-DQ2
and DQ8 negative individuals can be avoided. Therefore, HLA-typing can be offered to
these individuals, albeit that due to its high costs in combination with a shared genetic
background already predisposing to the same HLA-type, it is debated in certain risk
groups, such as TIDM*44, At the time of initiating this thesis, the impact of screening
for CD on parents and perceived health of FDRs had not been studied, neither was the
best suited screening frequency.

With regard to children with diabetes, several consensus based guidelines have different
screening and treatment recommendations. Some suggest to screen all TIDM patients
for CD'#>46, but state that while it seems sensible to put also an asymptomatic child
on a GFD to avoid the development of complications, limited data are available to sup-
port this. Conversely, other guidelines advise screening only in symptomatic TIDM pa-
tients and emphasize informing parents that the treatment of asymptomatic CD in T1D
is controversial*’48, Despite high sensitivity and specificity, the interpretation of TG2A
and EMA in children with TIDM has proven difficult. The 2012 ESPGHAN guideline rec-
ommends duodenal biopsies if TG2A titers are >3xULN in asymptomatic individuals'.
However, elevated TG2A titers often show spontaneous normalization in children with
TiDM* and people at genetic risk for CD (like children with TIDM) have more often false-
positive TG2A results®. Altogether, it leaves clinicians without a concrete method of
patient management and speak to the absence of available literature for development
of an evidence-based approach.

Outline of this thesis

With much attention in CD related research on diagnostics, prevention and new thera-
peutic modalities, the focus of this thesis has been on two clinical aspects of pediatric
CD: the monitoring methods used during follow-up (Part I) and the screening process of
individuals at risk (Part Il). The specific questions addressed in my thesis are presented
in Table 2.
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Table 2 Questions addressed in this thesis

1 Do nutritional deficiencies persist in coeliac children after start of a GFD?

2 Do short GFD questionnaires detect infrequent dietary transgressions in coeliac children?
3 What is the impact of HLA-screening in children at risk for coeliac development?

4 What is the best screening method in FDRs of newly diagnosed coeliac patients?

5 When should duodenal biopsies be performed in TIDM children with elevated TG2A serology, since serology is
often found to be false positive and/or declining spontaneously in these children?

Part | Follow-up

In Chapter 2, the results of a retrospective analysis of all complementary serologic
investigations done at time of diagnose and during annual follow-up of children with CD
are presented in order to describe the course of nutritional deficiencies after treatment.
Chapter 3 investigates whether a short standardized dietary questionnaire correlates
with the dietary interview performed by a dietician in children with CD and how both
match with CD specific serology.

Part Il Risk Groups

The impact of HLA-typing in healthy children from coeliac families on parents is dis-
cussed in Chapter 4, together with the parental knowledge on the genetic background
of CD and whether they would repeat HLA-typing in future children. Chapter 5 also
addresses coeliac families and describes the effect of sex, HLA-type and age of FDRs at
time of CD diagnosis in the index coeliac patient in order to establish a better screening
protocol for these high risk individuals. Chapter 6 challenges the current recommenda-
tion for asymptomatic diabetic children with TG2A titers >3x the upper limit of normal
(ULN) to be biopsied by means of Receiver Operating Characteristic (ROC) analyses of
TG2A levels and corresponding duodenal histology.
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