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INTRODUCTION

It has been proposed that the genetic
modifications to gluten-containing
grains that have been made over
the last 10,000 years to improve
their quantity and quality were an
“evolutionary mistake” that have
created the basic conditions for the
appearance of disorders arising from

exposure to gluten.

Coeliac disease alone affects approx-
imately 1% of the population in
people of European origin, among
both children and adults. However,
coeliac disease is not the only disor-
der referred to within the spectrum
of adverse reactions to gluten: when
neither the allergic mechanism nor

the autoimmune mechanism is in-

INTRODUCTION

NCGS) - can make it possible to
recognise NCGS and treat it with a
gluten-free diet.

The following experts in the field of
gluten-related disorders have come
together to produce an indepth
guide to the current understanding
of these disorders, with a particular

focus on NCGS.

ALESSIO FASANO

CARLO CATASSI

Prof. Fasano is a Professor of Pediatrics

and Chief of Pediatric Gastroenterology and
Nutrition, Director of the Center for Coeliac
Research and the Mucosal Immunology and
Biology Research Center at the Mass General
Hospital for Children, Boston MA (USA).

Prof. Catassi is associate professor

of Pediatrics at the Universita Politecnica
delle Marche, Ancona, Italy. He is the
President of the Italian Society for
Pediatric Gastroenterology, Hepatology
and Nutrition, years 2013-2016.

volved, we perhaps need to con-
sider non-coeliac gluten sensitivity
(NCGS), a condition believed to be

more prevalent than coeliac disease.

To date, there are no typical markers

to identify NCGS. Consequently,
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Seconda Universita degli Studi of Naples,
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suming that the range of reactions
involving gluten-containing grains

covers three possible categories

(wheat allergy, coeliac disease and






Present in wheat, barley, rye and their
derivatives, gluten is a protein aggre-
gate composed mainly of gliadins and
glutenins (809%). Gluten is an aque-
ous solution consisting of an elastic,
porous grid matrix that provides the
main structure of dough for bread-
making. In physical terms, its main
characteristic is viscoelasticity. This
creates a material that is both elas-
tic and plastic, with the capacity to

change its original shape. In terms of
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bread-making, practical implications
include: the increased volume of
oven-baked leavened products and
the capacity to retain starch during

cooking of the dough and delay its

absorption during digestion.



Glutenins
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Gliadins

Gliadins (40-50 different molecules)
are monomer proteins, i.e. they
have a single chain, and are involved
in few molecular interactions. They
give the dough its extensibility.

Glutenins are polymeric proteins,

i.e. they have multiple chains, which

Gluten

Gliadin

Glutenin

are involved in many molecular in-
teractions. They create elasticity and
consist of HMW (high molecular
weight) sub-units with 3-5 different
molecules and LMW (low molecu-
lar weight) sub-units with 16-25

different molecules.

Structure of gliadin



Gliadins and glutenins, known as
prolamins, are difficult to digest
due to their high proline content.
Digestive difficulties linked to pro-
line arise primarily due to the lack
of the digestive enzymes known as
prolyl endopeptidases (PEP) in the

human intestine.

Proline is an amino acid that is non-
essential, since it can be synthesised by

the human bodys it is degraded by an

TN ) 2=

oxidase that converts it into glutamic
the

gamma

acid intermediary

through
glutamate semialdehyde.
Glutamic acid can be synthesised by
the body and, in addition to being a
constituent of proteins, it is an excit-
atory neurotransmitter in the nerv-
ous system, a precursor to gamma-
aminobutyric acid (GABA). In order
to reach the brain where it is used for
protein synthesis, glutamic acid has

to be converted into glutamine.

Proline Glutamic acid Glutamine
COOH COOH COOH
| | |

HN—C—H HN—C—H HN—C—H
| | | |
H,C CH, CH, CH,
\ / I I
CH, CH, Cc=0
| |
COOH NH,
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The storage proteins present in the
seed of an individual variety of grain
account for 10-15% of dry weight.
They are very heterogeneous (up to
100 different molecules). The result
of this polymorphism is that each
cultivar can be identified based on
its storage protein composition (“fin-
gerprint”). The allelic polymor-
phism of gliadins is very high. For
example, Italian varieties of bread
wheat (triticum aestivum), contain
25 alleles for a-gliadins encoded by
chromosome 6A, 22 alleles for chro-

ONE GLUTEN, MANY PROTEINS

mosome 6B and 19 alleles for chro-
mosome 6D. The a-gliadins contain
the main antigenic epitopes for a

person who is gluten-intolerant.

The high proline and glutamine
content of gluten hampers com-
plete proteolysis by digestive en-
zymes, with the consequence that
toxic long oligopeptides accumu-
late in the small intestine. The pep-
tides derived from gliadin have a
variety of effects on the different

systems.
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OTHER POSSIBLE TRIGGERS

OF WHEAT SENSITIVITY

10

FODMAPs: Fructans as a possible

trigger of sensitivity to wheat.

There is accumulating evidence that
carbohydrates known as “fructans”,
found in wheat, barley and rye, can
trigger gastrointestinal symptoms
in patients with functional bowel
disorders.'” Fructans are fructose
polymers and include fructo-ol-
igosaccharides (FOS), oligofruc-
tose and inulin.® Humans lack the
enzymes needed to break down
fructans and so they travel through
the intestine almost completely
unabsorbed.” These undigested
carbohydrates cause small osmotic
changes resulting in increased water
delivery in the small intestine with
possible associated motility chang-
es.! However, their major effect is
seen in the large intestine where
the fructans are fermented by the
large numbers of gut bacteria lead-
ing to increased gas production and
consequent luminal distension."*
In sensitive patients this can lead
to abdominal discomfort or pain,

wind and bloating.’

The elimination of fructans forms
part of a specialist dietary interven-
tion known as the Low FODMAP
diet, which is now well supported
with observational, comparative and
randomized controlled trials. >3
The acronym “FODMAP” derives
from “Fermentable Oligosaccharides,
Disaccharides, Monosaccharide’s and
Polyols”, and in a varied daily diet the
effect of FODMAPs appears to be
dose-dependent. Therefore, manag-
ing IBS symptoms is best addressed
by restricting FODMAP:s collectively
rather than individually.” Hence,
the Low FODMAP diet involves the
removal of foods containing all of
these fermentable carbohydrates for
a 4-8 week period, followed by a pe-
riod of reintroduction to determine

individual tolerance.

The amount of fructans is relatively
low in cereal grains, however, in Eu-
rope and the UK wheat is often con-
sumed in large amounts on a regu-
lar basis, and hence fructans form a
sizeable part of the daily intake and

therefore contribute a significant



FODMAP load to the diet.#'®!7
However, it must be remembered
that fructans also have important
health benefits due to their prebiotic
effect as they stimulate the growth
and activity of important gut bac-
teria such as Lactobacillus and Bi-
fidobacteria.® More research is still
needed to determine the individual
effects of fructans on gastrointesti-
nal symptoms and the long-term
effects of their temporary removal

from the diet.*

Amylase-Tryptase Inhibitors (ATIs)
Other data suggests that wheat sen-

sitivity may be triggered by amylase-
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tryptase inhibitors (ATTs). Wheat
ATIs are a family of five or more
homologous small proteins highly
resistant to intestinal proteolysis.
They are known to be the major al-
lergen responsible for baker's asthma.
ATlIs engage the TLR4-MD2-CD14
complex and lead to up-regulation of
maturation markers and elicit release
of proinflammartory cytokines in cells
from coeliac and non-coeliac patients
and in coeliac patients’ biopsies. ATTs
could play a major role as triggers of
the innate immune response in intes-
tinal monocytes, macrophages and
dendritic cells eventually leading to

wheat sensitivity. '8
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DEFINITION

Non-coeliac gluten sensitivity
(NCGS) is a “disorder character-
ised by intestinal and extraintes-

tinal symptoms related to the

EPIDEMIOLOGY

When neither the allergic nor the au-
toimmune mechanism are involved, a
diagnosis of NCGS may be consid-
ered. Although further research is re-
quired to confirm the true incidence
of NCGS, this condition is believed
to be more prevalent than coeliac
disease.” Modern epidemiological
studies have estimated the prevalence
of coeliac disease in the European
adult population of 1%.?"** Recent
meta-analyses have shown that for
every patient identified as having coe-
liac disease, seven to eight individu-
als remain undiagnosed* and remain
vulnerable to the risk of complica-
tions associated with this condition.
A number of reports have also iden-
tified that the prevalence of coeliac
disease is rising amongst both adult

and child populations.?** However,
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ingestion of gluten-containing
food, in subjects that are not
affected with either coeliac disease

or wheat allergy” "’

while a reaction to gluten caused by
coeliac disease or wheat allergy mani-
fests through allergic or autoimmune
mechanisms, and it is therefore easier
to diagnose, to date there are no typi-

cal markers to identify NCGS.

A recent review paper documented
that the first case reports of NCGS in
children had been described, however
the prevalence in this group is still

unknown.
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INTERNATIONAL CONFERENCES

The First Consensus Conference on
Non-Coeliac Gluten Sensitivity in
2011 was the first time that a panel of
international experts met to discuss (a)
the diagnostic algorithm for NCGS
(b) the definitions of the different
forms of reaction to gluten, i.e. wheat
allergy, coeliac disease and NCGS,
and (c) how to tackle the complex set
of symptoms that may be attributed
to this condition. The Second Interna-
tional Conference on NCGS had the

aim of updating the outcomes from

DIAGNOSIS

The clinical history is very important
in the diagnosis of NCGS. Initially,
it is important to establish whether
the patient has symptoms that can
be associated with NCGS. However,
these symptoms can easily overlap
with those of coeliac disease, there-
fore the first step must be to perform
serological and histological tests to
exclude or confirm coeliac disease.
Having excluded coeliac disease and
other conditions typically associated

with these symptoms, such as wheat

the previous conference and discuss-
ing “hot topics” emerging from the re-
cent literature concerning NCGS, e.g.
the relationship between NCGS and
irritable bowel syndrome, and with
some psychological disorders (autism
and schizophrenia). A third Confer-
ence was held in 2014. The results
of this meeting will be published in
Summer 2015.

More information will follow on

www.drschaer-institute.com/en/

allergy, the presence of IgG anti-gli-
adin antibodies in blood serum may
be checked. Anti-gliadin antibodies
are not specific to NCGS and can be
present in both coeliacs and a small
percentage of the healthy popula-
tion. However, if the small bowel
mucosa is found to be normal at the
biopsy, the finding of anti-gliadin
antibodies adds weight to the di-
agnosis of NCGS and it may then
be appropriate to begin a trial of a

gluten-free diet.



To summarise, the diagnostic

process must include:

Excluding a wheat allergy —

The spectrum of wheat al-

lergy includes: respiratory
allergies, more common in adults,
including occupational asthma and
thinitis; food allergies (mainly
found in children) with gastroin-
testinal symptoms (can be confused
with coeliac disease), hives and an-
gioedema, bronchial obstruction,
worsening of atopic dermatitis;
WDEIA (Wheat Dependent Exer-
cise Induced Anaphylaxis), primar-
ily mediated by w-5 gliadin; contact

urticaria.

Exclusion of coeliac dis-

ease — Coeliac disease is

an autoimmune condition
characterised by specific serologi-
cal markers, in particular anti-tissue
transglutaminase (tT'G) and anti-en-
domysial antibodies (EMA). When
the serological markers are negative,
after verifying that there is no IgA
deficiency (that could create false
negatives within serological mark-

ers), coeliac disease can be excluded.

Investigating HLADQ2/8
genes, although this is

not essential. Investigat-

ing genes may be useful, since the
absence of DQ2/8 hetero-dimers




excludes coeliac disease when sero-
logical results prove inconclusive. In
NCGS, HLA-DQ2 and DQ8 hap-
lotypes are present in approximately
50 % of cases, meaning that the di-

agnostic value of the test is small.?

Analysis of intestinal

damage — The absence of

intestinal villous atrophy is
an indication that coeliac disease may
not be the correct diagnosis. When
a biopsy of the duodenal mucosa is
taken, if coeliac disease is present, a
reduction or disappearance of in-
testinal villi and the presence of a
higher number of IELs (intraepithe-
lial lymphocytes > 25) are found.*
The increased number of intraepi-
thelial lymphocytes is the first and
most sensitive indicator of the effect
of gluten on the intestinal mucosa, in

patients with coeliac disease.

Possible finding of first-
generation IgG anti-gli-
adin antibodies (AGA) —
IgAs are antibodies found in saliva,
tears and mucous secretions. These
antibodies form the barrier defend-
ing the mucous membranes against

an agent that threatens the body.
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Conversely, IgG immunoglobulins
attack and eliminate the external
agent. In coeliac disease, both IgA
and IgG AGAs lack the specificity
recognised for other antibody types
(tTG and EMA). By contrast, these
AGA antibodies, especially IgG
AGAs, can be a useful diagnostic
element for NCGS, even if their ab-
sence does not exclude the diagnosis.
It is advisable to bear in mind that
high values sometimes occur in peo-
ple who are not gluten-intolerant,
especially in children and/or people
with gastrointestinal problems (e.g.
diarrhoea), and in the presence of
other diseases (e.g. inflammatory

bowel disorders).

Disappearance of the
symptoms after starting
the gluten-free diet — Pa-
tients who meet the diagnostic crite-
ria for NCGS show disappearance of
symptoms by adopting a gluten-free

diet, even after a short period.*

* Based on expert opinion



SIGNS AND SYMPTOMS

The symptoms of NCGS are wide
ranging and similar to those of both
coeliac disease, and for some symp-

toms, wheat allergy.

These include*:

Abdominal tenderness (68 %)

Eczema (40 %)

Headaches (35 %)

Lack of concentration (34 %)

Chronic fatigue (33 %)

*Data from a specialist clinic in Baltimore, US

In children, NCGS appears to mani-
fest with typical gastrointestinal
symptoms, such as abdominal pain
and diarrhoea. Extraintestinal symp-
toms appear to be less common in

this group."”

Depression (22 %)

Anaemia (20 %)

Joint pain (11 %)

Epigastric burning and/or
nausea/vomiting (15 %)

Glossitis (10 %)






AT THE SECOND INTERNATIONAL CONFERENCE ON NCGS
EXPERTS DEBATED THE ROLE OF NCGS IN OTHER CONDITIONS:

(a) Irritable bowel syndrome (IBS)

(b) Autistic Spectrum Disorders (ASD)

The prevalence of IBS in the general
population is estimated at 10-20 %.?’
To understand the relationship be-
tween gluten ingestion and IBS we
must first understand the associa-
tion between coeliac disease and di-
arrhoea-predominant Irritable Bowel
Syndrome (IBS-D). This was first re-
ported in 200128 and since that time
international validation studies have
confirmed this observation. Patients
with undiagnosed CD may present with
IBS type symptoms. For this reason
NICE recommend routine serological
testing for CD in all IBS patients.?°
More recently, meta-analyses have
suggested that patients with known CD
may have fewer IBS type symptoms if
they are more adherent to a GFD (this
is considered to be due to dysmotil-
ity).3° German, American and Austral-
ian investigators’ have all indepen-
dently reported their findings of either
randomised or open label studies sug-
gesting that some patients with IBS-D
symptoms may improve on a GFD. Fur-
thermore many patients presenting to
adult GI clinics who are self-reporting
symptoms related to gluten ingestion
describe IBS type symptoms.?° (Figure
1, the model for GS, IBS and CD).

20

ASD are similar disorders with vary-
ing degrees of severity. Onset of
symptoms usually occurs before three
years of age. It is one of the fastest
growing developmental disabilities in
the United States. One of the most
popular interventions for ASD is the
gluten free, casein free (GFCF) diet.
It has been hypothesised that some
symptoms may be caused by opioid
peptides formed from the incomplete
breakdown of foods containing glu-
ten and casein. Increased intestinal
permeability, also referred to as the
“leaky gut syndrome”, allows these
peptides to cross the intestinal mem-
brane, enter the bloodstream, and
cross the blood-brain barrier, affect-
ing the endogenous opiate system and
neurotransmission within the nervous
system. The resulting excess of opi-
oids is thought to lead to behaviours
noted in ASD, and the removal of
these substances from the diet could
determine a change in autistic behav-
iours. This possibility needs confir-
mation from further prospective and
controlled studies.!?
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CD Coeliac Disease
IBS Irritable Bowel Syndrome
GS Gluten Sensitive

GS + IBS

GS

A Model for the relationship
between coeliac disease, IBS
GS (extraintestinal) and gluten sensitivity? Ball A and
Sanders DS Am J Gastroenterol
2012;105:222-3

(c) Schizophrenia and Coeliac Disease

An association between schizophrenia
and CD was noted in reports spanning
back to the 1950s. Recent studies
reported the high prevalence of AGA
antibodies among people with schizo-
phrenia; however, the exact mechanism
underlying the observed improvement
of symptoms in some patients with the
gluten-free diet has remained elusive.*®



DIFFERENCES BETWEEN COELIAC DISEASE
AND NON-COELIAC GLUTEN SENSTIVITY

22

Coeliac disease is a common auto-
immune condition, triggered by the
ingestion of gluten, affecting the
small intestine of genetically-predis-

posed individuals.

Non-coeliac gluten sensitivity is a
“disorder characterised by intestinal
and extraintestinal symptoms re-
lated to the ingestion of gluten-con-
taining food, in patients that are not
affected by coeliac disease or wheat
allergy”.” However, in NCGS, the
general clinical context is usually
less serious and neither anti-tissue
transglutaminase autoantibodies
nor autoimmune co-morbidities

are found.

Unlike coeliac patients, patients
with NCGS do not have any his-
tological lesions, or they have le-
sions limited to grade 1 on the
Marsh scale and normal intestinal
permeability associated with over-
regulation of claudin-4. Claudins
are integral membrane proteins in-
volved in the functioning of tight

junctions. Tight junctions block

the passage of fluids between cells,
forming a sort of belt around the
cell perimeter (zonule). They are
found in outer epithelia, such as the
skin and the intestinal epithelium,
preventing substances from crossing

the membranes.

In patients with NCGS, increased
expression of Toll Like Receptors 2
(TLR2) is found, but without any
alteration of the cytokines involved
in adaptive immune responses TH1
and TH17 such as IL-6, IL-17 A
and IL-21, which are increased only
in coeliac patients. Consequently, in
gluten-sensitive patients, only the
innate immune system seems to be
involved. “Toll Like Receptors”
are typical innate immunity recep-
tors. Once they are activated, as in
response to bacterial, viral or fungal
infections, an inflammatory reaction
is initiated primarily in neutrophil
granulocytes and the cells of the

monocyte-macrophage system.?!
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COELIAC DISEASE NCGS WHEAT ALLERGY
Time interval between Weeks-Years Hours-Days Minutes-Hours
gluten exposure ans
onset of symptoms
Pathogenesis Autoimmunity (Innate + Immunity? Allergic Immune

Adaptive Immunity)

(Innate Immunity?)

Response

HLA

HLA DQ2/8 restricted
(~ 97 % positive cases)

Not-HLA DQ2/8
restricted (~ 50 %
DQ2/8 positive cases)

Not-HLA DQ2/8
restricted (~ 35-40%
positive cases as in
the general population)

Auto-antibodies

Almost always present

Always absent

Always absent

Enteropathy Almost always present Always absent Always absent
(slight increase in IEL) (eosinophils in the
lamina propria)
Symptoms Both intestinal Both intestinal Both intestinal and extra-

and extra-intestinal
(not distinguishable
from NCGS and WA
with Gl symptoms)

and extra-intestinal
(not distinguishable
from CD and WA with
Gl symptoms)

intestinal (not distin-
guishable from CD and
NCGS when presenting
with Gl symptoms)

Complications

Co-morbidities
Long term complications

Absence of
co-morbidities and long
term complications
(long follow up studies
needed to confirm it)

Absence of
co-morbidities. Short-
term complications
(including anaphylaxis)



In depth: the lack of both auto-
immune antibodies and intestinal
damage are the main distinguishing
feature between NCGS and coeliac
disease. At the histological level, in
a normal intestine the height of the
villi is greater than the depth of the
crypts with a villus/crypt ratio >3.
If this ratio is lower, it means that
there is progressive damage of the

mucosa, up to complete flattening

of the villi. Enterocytes are typically

compromised in coeliac disease,
as in many other intestinal prob-
lems such as chronic post-infective
diarrhoea and abetalipoproteinemia
(vacuolisation). Typing the cellular
infiltrate of the lamina propria can
yield important information on the
nature of the disorder: an increase
in eosinophilic infiltrate suggests
eosinophilic gastroenteritis or an al-
lergic enteropathy, while the absence

of plasma cells is associated with

© 24
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Small intestinal mucosa
with total villous atrophy

Small intestinal mucosa
with partial villous atrophy

Small Intestinal mucosa
with “normal” villi

agammaglobulinemia. The intraepi-
thelial cellular infiltrate is lympho-
cytic in coeliac disease (with an
increase of the T gamma/delta lym-
phocytic fraction) and sometimes
in giardiasis. Enzymatic analysis of
biopsies can show a deficiency of
lactase, sucrase or maltase. Proper
staining of the apical cytoplasm may

indicate microvillous atrophy.

The Marsh scale grades the histo-
logical damage observed in coeliac
disease from 0 (normal situation),
when there are less than 25 IEL/100
enterocytes in the mucosa, to 4,
which refers to an extremely rare
lesion characterised by total villous

atrophy and a normal IEL count. In

coeliac disease, the Marsh grade is
generally 3 but can vary from 1 to
3c. In the case of NCGS, the Marsh
scale is 0-1, while O represents nor-
mal villi and 1 an infiltrative lesion
with normal villous architecture and
normal crypt size, but with increased
IELs (25 to more than 100 IEL/100
enterocytes). Use of the Marsh clas-
sification helps to assess intestinal
lesions precisely and quickly, and
makes it possible to compare the var-
ious lesions in different periods in or-
der to monitor patients who respond

slowly to a gluten-free diet.



NON-COELIAC GLUTEN SENSITIVITY
IN PAEDIATRIC PATIENTS

Overview by Francesca Arezzo, Fernanda Cristofori, Maria Stella and Ruggiero Francavilla

26

Non Cocliac Gluten Sensitivity
(NCGS), although widely discussed
in relation to adults, is still rarely
reported on in relation to paediatric
patients and in light of the suggested
framework for the condition, NCGS
could easily become pigeonholed
into the most well-known grouping
of adverse reactions to wheat: non-

IgE-mediated.

The prevalence of NCGS has not yet
been clearly defined and a hypothesis
for its prevalence in children has been
proposed in Tanpowpongs recent
study, which reports that in two coun-
ties in New Zealand as many as 5%
of children follow a gluten-free die,
resulting in gastrointestinal benefits in

the absence of coeliac disease.??

To be able to study NCGS in pae-
diatric patients for the first time,
we have recently reported on a case
study of 15 children, of which 10

were male with an average age of

less than 10 years old (age range
between 2—15 years old), who came
to our attention as a result of their
symptoms that are clearly attributa-
ble to gluten consumption, and who
responded positively to its exclusion
from their diets. So as to shed light
on the possible differences, we en-
rolled 15 children affected by coeli-
ac disease, who have been diagnosed
according to the criteria set out by
the European Society for Paediatric
Gastroenterology, Hepatology and
Nutrition, and 15 healthy children
who were monitored in our clinic
for gastrointestinal disorders, with
no history of associations between
symptoms and the consumption of

particular foods.

After having accurately excluded
coeliac disease through specific se-
rological tests (anti-endomysial and
anti-transglutaminase antibodies of
IgA class) and a RAST and Patch test
for a wheat allergy, a single-blind test



was conducted to confirm the diag-
nosis of NCGS. Before beginning
the test, gluten was excluded from
the patients’ diets for at least eight
weeks and the test was conducted in
a hospital environment by admin-
istering foods containing gluten in
rising doses, up to a cumulative dose
of at least 5 g, reached over 24 hours.
The patients were asked to record all
their symptoms in a patient diary
and the children with an increase in
their symptom score by at least 30 %
were considered positive in the test

and therefore affected by NCGS.

In our study, clinical presentation

was predominantly characterised

by typical gastrointestinal symp-

toms, such as abdominal pain and
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chronic diarrhoea, representative of
the symptoms present in 60% of
the children. These symptoms, simi-
lar to those characteristic of coeliac
disease and also present in patients
with gastrointestinal disorders, can-
not be considered typical for NCGS
in children. However, it is interesting
to note that extraintestinal mani-
festations are less frequent than in
adults,® with the most common
extraintestinal symptom being as-
thenia; no child complained about
changes in behaviour, “a foggy head”,
eczema and/or the occurrence of a
rash, muscle cramps, leg numbness
or weight loss, as reported by adults.
Moreover, unlike in adult patients,
we found NCGS in children to be

more common in males.




© 28

As in adults, no serological, biochemi-
cal or genetic marker of this condition
is present in children. The anti-gliadin
IgG antibodies (AGA), the antibodies
of most significance, are found altered
in 66% of the children with NCGS,
even if these are significantly lower
than in children affected by coeliac
disease. HLA typing showed the pres-
ence of the gene linked to coeliac dis-
ease (HLA-DQ2) amongst the 66 %
of NCGS cases. No difference was
found in markers of nutritional status
(serum iron or ferritin), biochemical

markers (transaminase) or inflamma-

tory markers (VES) between children
affected by NCGS and the healthy

control group.

Histological analysis revealed a nor-
mal mucosa or slightly inflamed mu-
cosa in children with NCGS: 82%
were classified with a Marsh score
of 0 (healthy intestinal mucosa) and
18% were classified with a Marsh
score of 1 (intraepithelial lympho-
cyte infiltration). The intraepithelial
lymphocyte (IEL) count was, how-
ever, significantly lower in children
with NCGS than in those with coe-

liac disease.

The lack of serological or histological
markers renders diagnosis of NCGS
only possible through clinical test-
ing, based on the exclusions of other
conditions and the prior elimina-
tion of coeliac disease and a wheat
allergy. Following this, symptoms

induced by gluten ingestion must be



demonstrated via a controlled food
challenge (possibly ~double-blind,
placebo controlled).” The double-
blind test represents the best method
of confirming the diagnosis thanks to
the ability to minimise the placebo/
nocebo effect, determined by the un-
knowing consumption or exclusion
of gluten by a patient. As it is not yet
known if NCGS is a permanent or
transitory condition, regular reassess-
ments are strongly advised (e.g. every
6-12 months) specifically in chil-
dren, so as to open up more options

in their diet where possible.

The question that we really must ask
paediatricians is: Is NCGS really a
new concept? This condition was
first discussed in 1980% and many
authors have reported on patients of
all ages suffering from chronic diar-
rthoea, bloating, abdominal pain,
nausea and headaches that, despite
negative serological and bioptic tests
available for the diagnosis of coeliac
disease, have responded dramatically

to a gluten-free diet.”

In paediatric patients, NCGS could
be diagnosed as a non-IgE-mediated
adverse reaction to wheat, which

tends to be delayed, with the onset
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of symptoms typically occurring
from one hour to several days after
the food is consumed. Examples of
possible cases of NCGS hidden in al-
lergologic case studies can be found
in literature. In 2006, whilst report-
ing on the prevalence of sensitivity to
food allergens in children of six years
old on the Isle of Wight, Venter et
al*® described a case of chronic diar-
rhoea and abdominal pain where pa-
tients tested negative to allergologic
tests (specific IgE for wheat and skin-
prick testing) but who responded
positive to a wheat challenge. In a
Finnish study® on the prognosis of
wheat hypersensitivity, the authors
described four children with gastro-
intestinal symptoms linked to gluten
consumption (diagnoses confirmed
by wheat challenge) who were diag-
nosed as allergic, despite negative al-

lergy tests.

Studies must be carried out so as to
shed light on NCGS, specifically in
paediatric patients, and until a spe-
cific biomarker is available for this
condition, NCGS should only be
suspected in selective cases, after oth-
er conditions are fully excluded, so
that we do not submit our young pa-

tients to unnecessary exclusion diets.
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Management must be started only

after a correct diagnosis.

(1) If wheat allergy and coeliac dis-
ease are excluded, based on history
and appropriate examinations (nega-
tivity of serum (I'G/EMA/dAGA
and normal total IgA); (2) If the
intestinal biopsy is normal and does
not show villous atrophy; (3) If there
are IgG (AGA) anti-gliadin antibod-
ies in the serum ; (4) If other disor-
ders that could be responsible for the
symptoms have been excluded; and
(5) If the patient reports an improve-

ment of symptoms when following

3 | MANAGEMENT

a gluten-free diet, then the patient
can be “defined” as having NCGS
and can be treated with a gluten-free
diet for a given period (at least 12-24

months).*

The avoidance of gluten-containing
food generally leads to quick re-
gression of signs and symptoms in
patients with NCGS. It is empha-
sised that the management is the
same whether the patient has wheat
allergy, coeliac disease or NCGS:

exclusion of gluten from the diet.

* Based on expert opinion

HOWEVER, THE DIFFERENCE BETWEEN THE THREE
FORMS OF GLUTEN INTOLERANCE IS SIGNIFICANT:

In wheat allergy, gluten avoidance can just be temporary
and it may be necessary to administer corticosteroids.

In coeliac disease, gluten avoidance is for life (the coeliac patient must avoid
even traces of gluten, and must continue this diet for the rest of his/her life).

In NCGS, gluten avoidance could just be temporary,

but generally never for less than 1-2 years.*

* Based on expert opinion
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CLINICAL CASE 1
YOUNG WOMAN WITH SUSPECTED PRIMARY BILIARY (]

CIRRHOSIS AND FINAL DIAGNOSIS OF NCGS
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Signs and symptoms: chronic fatigue, anorexia, reflux-like dyspepsia, heartburn,
diarrhoea with weight loss of approximately 10kg in 3 months and itching skin. 24 years
No abdominal pain.

Clinical findings

Treatment

Diagnostic procedures: gastroscopy showed
the presence of Los Angeles grade A esophagi-
tis; cardial incontinence; medium-level chronic
duodenitis with patchy areas of normal or flat-
tened villi (Marsh 1).

Serological tests: the results were negative
for autoimmune blood tests and the coeliac
markers, with the isolated finding of an in-
creased level of IgA AGAs and alkaline phos-
phatase, HLA DQ2 haplotype Diagnosis.

Primary biliary cirrhosis was suspected, so the
patient underwent treatment with PPIs and
motility drugs, applying the “wait and see”
rule.

As the symptoms worsened, AMA was tested
for along with other typical markers of he-
patic diseases, with negative results, and
hepatobiliary-spleen ultrasound and a liver
biopsy, were normal as well.

Corticosteroid treatment was prescribed without
any improvement in the symptoms. Given the
finding of a predisposition to coeliac disease and
typical gastrointestinal symptoms, a gluten-free
diet was opted for.

Results

The gluten-free diet produced significant im-
provements in the symptoms, with the disappear-
ance of the itching and a reduction in alkaline
phosphatase to normal values.



CLINICAL CASE 2
43-YEAR OLD LADY WITH IRRITABLE BOWEL
SYNDROME (IBS) AND NCGS

Signs and symptoms: Altered bowel habit for several years and associated

abdominal bloating and discomfort. Her family doctor diagnoses IBS.

45 years

Her symptoms worsen and she is referred to a gastroenterologist.

Clinical Findings

Haematological, biochemical and thyroid function
are normal. ESR and CRP are also normal as are
her vitamin B12, folate and ferritin levels. Immu-
nogolbulins, tissue transglutaminase, endomysial
and gliadin antibodies are checked and found to
be negative.

Diagnostic Procedures

She proceeds to gastroscopy and duodenal biopsy
as well as having a colonoscopy and colonic biop-
sies. These are undertaken in view of the persist-
ing and increasing symptoms in order to exclude
coeliac disease and inflammatory bowel disease.
All endoscopic tests and biopsies are normal.

Diagnosis

At her next clinic appointment she is ques-
tioned about her diet and other symptoms. She
describes fatigue (tired all the time-TATT) and
headaches. She has also noted or wondered if her
symptoms could be related to gluten. There is no
family history of coeliac disease. She had noted
worsening symptoms on eating pizza and one of
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her friends had mentioned the possibility of coe-
liac disease. Her HLA is checked at the second
appointment and she is HLA DQ2 heterozygous.
It is discussed with her that she does not have
coeliac disease and does not have necessarily the
long-term complications associated with coeliac
disease.

Treatment

She is commenced on a gluten-free diet with
dietetic support.

Results

Her symptoms are found to improve on a gluten-
free diet.



CLINICAL CASE 3
58 YEAR OLD GENTLEMAN WITH HISTORY
OF GASTROINTESTINAL SYMPTOMS

58 year old gentleman, Mr W with a 12 year
history of bloating, altered bowel habit and per-
sistent and troublesome reflux. Mr W had had
several colonoscopies, endoscopies and biopsies
in secondary care with no abnormality detected.
PPIs had been prescribed for a decade, supple-
mented with self-administered over-the-counter
medication to control upper Gl symptoms.
Despite a 12 year history of gastrointestinal
symptoms of unknown cause he had not seen a
registered dietitian for dietary assessment and
advice. He self-referred to a dietitian after his
sister who also experienced troubling symptoms
had responded to dietary intervention.
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58 years

Mr W trialled a lactose-free diet as first-line treat-
ment. This had a limited effect. In view of alter-
nating constipation and diarrhoea and a sister
who had been found to be gluten sensitive despite
normal small bowel biopsies, Mr W agreed to un-
dertake a gluten-free Low FODMAP diet. Within
four weeks gastrointestinal symptoms were fully
resolved. At eight weeks he undertook dietary
challenge. A sensitivity to gluten was systemati-
cally determined. He discontinued his PPIs and
his only treatment one year on is a gluten-free
diet, using naturally gluten-free foods and some
specialist gluten-free alternatives purchased in
supermarkets. He remains symptom free38.
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A specialist gluten-free manufacturer
for over 30 years, Dr. Schir is com-
mitted to helping patients who need
to follow a gluten-free diet adhere to
their dietary requirements without
the hassle. This is essential in helping
them to lead an informed and enjoy-
able life. We are still doing all that
we can to create a positive outlook
on life from what is still considered

a restriction at the point of diagnosis.

Dr. Schir is undisputed Europe-
an leader in the gluten-free foods
market and the company has cre-

ated a huge range of ambient

and frozen gluten-free products,
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which are appreciated not only for
their high level of quality, com-
plete safety and innovation, but
also for their delicious taste. These

products are available worldwide.

Dr. Schir has invested in a dedi-
cated research and development
facility, stringent quality control
standards, scientific and market
research along with continual dia-
logue with healthcare professionals
and patients, to inform its product
development programme. In this
way, Dr. Schir is able to constant-
ly update its product offering to

those requiring a gluten-free diet.
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The Dr. Schir Institute is the dedi-
cated healthcare professional re-
source for experts specialising in
coeliac disease, NCGS and IBS. We
provide a range of resources which
are available for healthcare profes-
sionals to download and order. All
of our resources are independently
reviewed by experts in the field of

gluten-related disorders.

In addition, the Dr. Schir Institute
works closely with our advisory
board, made up of expert clinicians
from all over the world, to promote
the exchange of knowledge within
this area and increase awareness of
gluten-related conditions. To view
and access the range of resources,
visit the Dr. Schir Institute website:

www.drschaer-institute.com/en
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