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Abstract

This chapter explains the title of this volume and it highlights the importance of recognizing non-
celiac gluten sensitivity. It briefly discusses the topics covered in all the chapters within the
context of a new definition as well as recent developments in China, Mexico, El Salvador and
Costa Rica. The immunological differences between celiac disease and non-celiac gluten
sensitivity are reviewed as well as the clinical and pathological definition and the differences
between celiac disease, gluten allergy, gluten sensitivity and non-celiac gluten intolerance.

The physiological and immunological effects that can be triggered by wheat products are also
briefly summarized without mentioning somatization disorders that may apply to some patients
with sensitivity or food intolerance. New concepts about placebo and nocebo are described. This
new insight suggests the need to include protocols similar to those that can be applied to diets
that include or exclude gluten. It is clear that the two opposing mechanisms of placebo and
nocebo may come into play not only when administering drugs but also when specific diets are
used as treatment. Subsequently, attention is drawn to the chapters on diagnostic techniques
such as celiac disease serology, endoscopy and histopathology, as well as those that deal with
the various clinical forms of CD in children and adults. Finally, there is a description of the topics
relating to celiac disease on which the authors have expertise.
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1. Introduction

This chapter sets out a great deal of the history of celiac disease from where Professor Garcia
Nieto leaves off in chapter 2: "History of celiac disease", that is to say, after Dicke’s* discovery of
the value of a gluten-free diet and the first description of morphological alterations of the
proximal small intestine obtained in surgical resections by Paulley? as well as in Margot Shiner’s®*
peroral biopsies. The chapters that follow explore the situation of celiac disease in countries like
China and Costa Rica (chapters 3 and 10), El Salvador and Mexico (chapters 4 and 5,
respectively). Knowledge in these countries is skimpy, but quite interesting since it pertains to
very heterogeneous populations where celiac disease was thought to be inexistent. Chapter 5
raises the possibility that other cereals, including maize, could affect some celiac patients. This
last item is yet to be confirmed since it still must be rigorously proven that this is not due to cross
contamination. These authors from Mexico argue that oats and maize, which belong to the same
subfamily and family of gramineae as wheat® could stimulate an immune response. They also
confirm that bovine milk caseins may exacerbate celiac disease. Previously, it had been observed
that bovine caseins induce an inflammatory reaction in a contact test in the rectal mucosa of
celiac patients.®

2. Non-Celiac Gluten Sensitivity (NCGS)

Before proceeding with a short description of this book, its title will be justified and the
importance of recognizing non-celiac gluten sensitivity will be highlighted even though, for the
time being, this syndrome is not fully understood.

This issue may have been the one with the greatest impact during the last decades, specially over
the internet, in patients’ associations and in the food industry. As discussed below, there is a lack
of systematic studies which could enable an understanding and definition of this syndrome and,
especially, an understanding of its possible impact on public health services. In this we fully agree
with the view expressed by Corazza and his group, who emphasize the lack of a clear definition
of non-celiac gluten sensitivity. This obstacle is of, course fundamentally related to the cause of
this variegated disease, whose symptoms are presumably caused by different mechanisms.”*

It is therefore unsurprising that, recently Dr. Spence of Glasgow, Scotland wrote: "Do you think
non-celiac gluten sensitivity exists?" According to a recent poll undertaken by the general
practitioners’ magazine in England, the British Journal of Medicine, 66% of the 941 who were
polled and who have had access to higher education, said they believe it does exist, despite lack
of scientific evidence. Besides, about 20 % of the American population purchase gluten-free
products and, by 2017, it is estimated that this market will be worth about 6.6 million dollars.™

The term non-celiac gluten sensitivity was first used in 1978, by Ellis and Linaker,>** even though a

few months before Hemmings™ had reported two patients with satisfactory response to a gluten-
free diet. In both cases, as in others later on, in Israel and England, those patients suffered from
allergy to dietary wheat.™>*® These isolated cases preceded the first double-blind study performed
in six non-celiac patients who clearly showed the deleterious effects the ingestion of 20g of
gluten per day.” Since then, a few randomized, placebo-controlled studies have shown that is
increasingly clear that these patients suffer from non-celiac gluten sensitivity with
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heterogeneous etiology. Table 1 summarizes the systematic studies that have been published in
medical literature until now. These are studies cannot be compared to each other since their
patient selection is not uniform; besides, the protocols followed to establish the effects of gluten
in each case are different. The first study group in Birmingham included seventeen patients with
chronic diarrhea, of which nine responded to a GFD. Intestinal biopsy specimens revealed
increased intraepithelial lymphocytes and plasma cells, not as high as in celiac patients, but
returning to normal with a GFD. Three were HLA-B8+ (probably HLA-DQ2+). Several years later,
the Peter R. Gibson’s group™ from Australian conducted a double-blind provocation, randomized,
placebo-controlled trial in patients with irritable bowel syndrome, in which celiac disease was
excluded; it was observed that participants who ingested gluten did not experience symptom
improvement in their symptoms (13 of 19 patients) against those who received placebo, 6 of 15
(40%) while both groups followed a gluten-free diet. However, recently, the same Australian
group,” in a double-blind crossover study of 37 subjects with non-celiac gluten sensitivity and
irritable bowel syndrome, found no evidence of specific or dose-dependent gluten effects when
patients consumed a diet low in FODMAPs (Fermentable Oligo-saccharides, Disaccharides,
Mono-saccharides and Polyols). Even when given a high-gluten content diet (16g gluten/day) or a
diet with low-gluten content (2g gluten/day supplemented with 14g whey protein) the patients
had no more symptoms than with a control diet based on 6g whey protein per day for 1 week.

22 patients. 3 days
Negative

Ref. | Patients Symptoms Overload Placebo or GFD
17 17- pat.lents Wlth Dlar.r.hea with 20 g. gluten/day Gluten-free
non-celiac chronic positive response to Positive flour
diarrhea GFD (9 females)
34 - Irritable Colon
18 Syndrome Non- Intestinal symptoms 16 g. gluten/day Gluten-free
. Positive bread
celiacs
Intestinal symptoms
276 - Irritable Colon 70 sensitivity only to 13 g. gluten

2021 syndrome Non- wheat 206 sensitivity | capsules/day Xylose capsules

celiacs to several types of Positive
food
22 NGFD (11 HLA-

e 45 - Irritable colon Diarrhea 92/8 .+) AItere.d . 23 GED
Syndrome Non- (Roma Il intestinal barrier in (12 HLA-Q2/8 +)
celiacs HLA-DQ2/8+

patients
GFD, with FODMAP
59 - Irritable colon Diarrhea ;Zgglgultj;%:jyl GFD, without
9 Syndrome Non- . FODMAP 16g
. (Roma Il1) 37 patients 7 days;
celiacs whey/day

GFD= gluten-free diet; NGFD= non-gluten-free diet; Ref.= Reference; FODMAP=Fermentable Oligo-saccharides, Disaccharides,
Mono-saccharides and Polyols)

Table 1. Systematic randomized studies of patients with non-celiac gluten sensitivity.

Two different studies of patients with irritable bowel syndrome in whom celiac disease had been
previously excluded (Table 1) have been published recently. In a study undertaken by Carroccio et
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al®* wheat sensitivity also affected patients who do not have celiac disease and lack the specific

HLA-DQ antigens associated with the disease. In these patients an increase of eosinophils and
basophil activation in the lamina propria of the duodenum and colon were found. Therefore, in
gluten sensitivity, wheat had multiple functions more consistent with food allergy. In a more
recent study by Vazquez-Roque et al® it was shown that a diet containing gluten produces a
reversible alteration of the intestinal barrier in patients with irritable bowel syndrome and
diarrhea in those patients who carry HLA-DQ2/8.

Many of the described observations have helped to define non-celiac gluten sensitivity as a
reaction to gluten in which allergic and autoimmune mechanisms are excluded. That is to say,
anti-EMA and/or anti-tTG patients test are usually negative although antigliadin antibodies may
be present; but their duodenal mucosa is normal. Symptoms disappear with a GFD and reappear
with gluten overload. As Sapone et al. have written, so far, this is essentially an exclusion
diagnosis.®® his implies that this is an entity distinct from celiac disease although there is
sufficient evidence that it is a syndrome since the alterations described in patients from ltaly are
not seen in similar patients in USA or Australia as it can be appreciated with immunological
studies. In Germany it has been found that patients who have irritable bowel syndrome with a
predominance of diarrhea with gliadin 1gG antibodies and HLA-DQ2, but who have normal
biopsies, usually respond to a GFD.” *® These patients may be potentially celiac, since simple
morphological studies may not be sensitive enough to exclude an immunological response. There
patients are probably part of the heterogeneity of celiac disease. This does not apply to
Carroccio’s onservations® #* since in their study wheat sensitivity also affected patients without
HLA-DQ2 or HLA-DQ8 markers.

3. Immunological Differences between Celiac Disease and Non-Celiac Gluten
Sensitivity
In many of Carroccio’s®® * patients, an increase of eosinophils in the duodenal and colon lamina
propria was found, suggesting that basophil activation may be a useful marker for wheat
sensitivity. In another group of non-celiac gluten sensitive patients, there was no increase in the
expression of the IL-17 cytokine in comparison with a group of celiac patients who did show an
increase of this same cytokine in the intestinal mucosa.?® ** *® Subsequent studies by the same
group have shown that non-celiac gluten sensitivity is not associated with an increased intestinal
permeability and that, in these cases, the expression of T FOXP3 regulatory cell markers is
decreased. Conversely, in these patients there is a significant increase in the expression of
claudin 4 and of the innate immunity marker, the Toll-like receptor 2.% These studies suggest that
the difference between these two groups is that, in celiac disease, both the innate and the
acquired immunity are increased, whereas in gluten sensitivity patients only the innate immunity
is activated by gluten. Recent Norwegian studies indicate that the immune response is more
complicated and that more studies are needed to understand the symptoms. In one recent study,
thirty HLA-DQ2+ celiac and fifteen with non-celiac gluten sensitivity patients were studied before
and after a gluten-free diet , feeding them four slices of gluten-containing bread for three days.
Duodenal biopsies were collected before and after exposure. In celiac patients the tumor
necrosis factor alpha and interleukin-8 were increased after in vivo gluten challenge. The gamma
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interferon level in treated celiac patients was increased both before and after exposure to gluten
and did not increase significantly. IFN-alpha was also found to be activated upon stimulation with
gluten. By contrast, in patients with non-celiac gluten sensitivity, only IFN-gamma was
significantly increased. The number of intra-epithelial lymphocytes CD3+ T was higher in patients
compared with controls independently of gluten overload, although they were lower in the latter
than in the former and there was an increase of IFN-gamma after gluten challenge.*

4. Celiac Disease: New Definitions

In the past 10 years it has become clear that, along with celiac disease, there are other
conditions related to gluten consumption. a) Wheat allergy (the less common) b) Autoimmune
disease, celiac disease, dermatitis herpetiformis and gluten ataxia, c) Sensitivity to gluten, which
is possibly immune-mediated and now the most common.*®and d) Gluten intolerance. Table 2

shows a classification system comprising four main types.

Celiac Disease

Allergy

Sensitivity

Intolerance

Intestinal and
extraintestinal
symptoms for days,
weeks or years after

Intestinal and
extraintestinal
symptoms for minutes
or hours after ingesting

Intestinal and
extraintestinal
symptoms for hours or
days after ingesting

Intestinal and
extraintestinal
symptoms for hours or
days after ingesting

enteropathy is still
present.

Reversibility feasible,
but the mechanisms
are unknown.

Eosinophils in lamina
propria. Wheat
Anaphylaxis
Desensitization is
theoretically possible.

amounts. Increased
intraepitelial
lymphocytes.
Increased basophils in
lamina propria.

ingesting gluten. gluten. gluten. gluten.
No direct correlation Small amounts provoke | Variable response to

. . The amount of gluten
with the amount, but symptoms. different gluten

grams determines
intensity and can be
reversed.

No enteropathy of any
type.

Anti-Endomysium, anti-
tTG, deamidated anti-
gluten +.

Anti-IgE to wheat
components including
omega-5 gliadin and
barley gamma3
hordein.

Anti-lgG-AGA+

Negative antibodies

HLA-DQ2 y/o HLA-DQ8

Unknown

No association

No association

Innate and acquired
immunity activated

Allergy Anaphylaxis

Innate immunity

No immunological
mechanisms

Associated and
autoimmune diseases
common.

Allergic diseases

Sensitivity to other
kinds of food common.

Unknown.

Table 2. Clinical and pathophysiological differences between celiac disease, gluten allergy, non-
celiac gluten sensitivity and gluten intolerance.

This classification does not include autoimmune enteropathy of unknown etiology. It is a
fortunately rare and heterogeneous clinical condition, and few cases are described in adults.® It
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is characterized by malabsorption along with the presence of antibodies which react against
intestinal epithelial cells; as opposed to celiac disease, the histopathology of the duodenal
mucosa is characterized by hyperplastic crypts and villous atrophy, accompanied by
lymphocytosis in deep crypts, an increase in the number of apoptotic bodies and very few
intraepithelial lymphocytes. Most children described have associated autoimmune diseases.**

This proposed classification differs from the definitions recently accepted at Oslo Consensus
meeting.*® Celiac disease is defined as a genetically predisposed autoimmune enteropathy
caused by the ingestion of some peptides derived from wheat (gliadins and glutenins), barley
(hordeins), rye (secalins), oats (avenines) and hybrids of these grains, such as kalmut and triticale
(chapters 21 and 23). These cereals contain epitopes for which deamidation is important for
binding to HLA -DQ2 and/or HLA-DQ8 molecules and recognition of T cells contributing to
produce the spectrum of the characteristic changes of the duodenal and jejunal mucosa. These
changes lead to production of intestinal symptoms and autoimmune reactions that may affect
extraintestinal organs. The immune response can remain inactive until unknown environmental
elements trigger the disease and, as opposed to what was thought to be a lifelong disease, it
may be transitory.’”

Strict adherence to a gluten-free diet (GFD) leads, in a few months, to a rapid and complete
recovery of small intestinal mucosa architecture and function, as well as to a remission of
symptoms and normalization of serological tests.

In the second place, in Oslo it was recommended that the term “gluten-related disorders” be
used as a general term for all diseases triggered by gluten and it was suggested that the term
“gluten intolerance” should not be used.*

Peptides capable Components Alpha-amylase and Opioid Allergy and Placebo
of stimulating T capable of trypsin Inhibitors effect anaphylaxis nocebo
cellsT stimulating

dendritic cells

Increased IL-8 and

. . . . . Increased Intestinal and

Acquired immunity | Innate immunity TNF-alpha, through | . . . .
intestinal extraintestinal

response response TLR4-MD2-CD14 .
. . transit symptoms
stimulation

Gluten epitopes . L

pitop Antibodies in

recognized by T- Response to

Increase in Claudin response to

cells restricted by Naloxone Omesas eliadin
HLA-DQ molecules a8
40 30 41 7,8,42-44 45,46,47 19

Table 3. Several components of wheat and related cereals with immunological and physiological effects.
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5. A New View of Placebo and Nocebo

There are few observations on placebo/nocebo regarding GFD™ but is appropriate to briefly
review recent concepts about these mechanisms which doctors (due to their interest in patient
response to GFD) as well as patients who respond to this diet ought to take into account. Until
recently, the well-known therapeutic effect of placebo was based primarily on the fact that the
patient did not know that what he was taking was an inert substance and that, without
suggestion, the placebo’s magic disappears. There is, however, evidence that the use of placebos
as analgesics not only help alleviate pain, but also that they do so through the same humoral
mechanisms and neuroendocrine pathways that many drugs use. It is therefore not surprising
that placebos work even when patients know they are placebos.

It has been shown recently in patients who have irritable bowel syndrome the possibility of
studying the placebo effect even when they know that the drug is an inert substance: "placebo
without deception".”®* Patients taking placebos showed a far superior improvement of their
condition than that of those who did not receive this treatment. In this study, 80 patients (70%
female) randomized for a three-week treatment period, were divided into two branches in order
to compare those who received no treatment compared to those who took a placebo. The latter
were informed that what was being given to them was an inert substance (the bottle of pills was
even labeled "placebo") but they were told that there was evidence that it had beneficial effects.

Therefore, placebos work even if the patient knows they are inert substances. This opens an
interesting field in therapy and it makes the ethical issue of deceiving the patient disappear, since
the fact that he or she is being given a placebo is not being hidden from the patient. From now
on, conscious attempts to identify and exploit the characteristics of medical visits in order to
increase the placebo’s effects are an ethical way to use what is known about its mechanisms, to
improve the clinical outcomes.

Regarding the nocebo effect, it generates negative expectations in the patient and, it exemplifies
the old saying “fear makes you sick", it also explains why an analysis of placebo-controlled trials
shows that almost 25% of patients taking placebo reported side effects that should not exist.
Although there is less research on nocebo effects and therefore less documentation, the results
of the studies are consistent with the fact that the placebo and nocebo effects are real. If, as
argued before, a placebo can help the healing process or alleviate pain, a nocebo has the
opposite effect — it makes patients feel worse. This is partly so because nocebo studies have been
limited due to ethical restrictions, since a nocebo procedure is stressful and leads to anxiety. One
theory that tries to explain the nocebo effect argues that just as placebo activates brain
endorphins to relieve pain, nocebo activates other receptors that stimulate the production of
hormones or other pathways that affect pain perception. In support of this view, it should be
noted that drugs used to treat anxiety can mitigate the pain of the nocebo effect. Perhaps the
chemical imbalances that contribute to anxiety can also be the basis of the nocebo response. The
latest scientific evidence supports this theory; the placebo and nocebo effects arise from brain
processes that triggered by psychological mechanisms such as expectation and conditioning.

Experimental tests have shown that negative verbal suggestions induce anticipatory anxiety
about an impending increase in pain levels, this triggers the activation of the cholecystokinin
which, in turn, facilitates pain transmission. It has been found that antagonists of this hormone
block anxiety-induced hyperalgesia. These observations open up the possibility of new
therapeutic strategies when pain has an important anxiety component.®*>

32



Celiac Disease and Non-Celiac Gluten Sensitivity

Psychological factors such as anxiety, depression and hypochondria increase the nocebo effect.
Previous negative experiences and the words used to describe medical side effects may also
increase the nocebo effect.

This new insight suggests the need to incorporate similar protocols to the effects that a gluten-
free or non gluten-free diet may have. It is clear that these two opposing mechanisms, placebo
and nocebo, are involved. Expectations can bias sensory evidence and therefore the patient and
the physician must obtain an appropriate balance will result in the updating of expectations of a
procedure, a drug or a product involved in the prescribed diet. The following chapters discuss
relevant aspects of current understanding of celiac disease.

6. Genetics

As reviewed in the chapter by Dr. Bilbao’s group (chapter 6), celiac disease has a genetic
predisposition. Linkage in families and association studies have largely confirmed the importance
of HLA-DQ although these genes account for approximately 50 % of inherited traits. Genome-
wide association studies (GWAS) which analyzed thousands of single nucleotide polymorphisms
(SNPs) have shown that celiac disease is not an exception among other autoimmune diseases in
which multiple genes from different chromosomes contribute to modulating the immune
response to gluten. However, epidemiological studies have shown that certain environmental
factors also are important in the expression of the disease. In adults, a study from the Mayo
Clinic in Rochester, Olmsted County , Minnesota, USA** found that between 2000 and 2010, the
number of new cases of celiac disease has increased from 11 per 100,000 to 17 people 100,000.
63% of the new cases were women and specially until 2004. It is possible that this increased
incidence of celiac disease may be due in part to improved diagnosis, as well as to a better
understanding of the symptoms and signs of celiac disease along with knowledge of risk groups
and changes in the environment, changes in diet and high consumption of foods containing
gluten, use and abuse of antibiotics and infections. In Sweden, in two cohorts of children with
different infant feeding, it was found that those born in 1997 (22 per 1000) have a significantly
lower risk of developing celiac disease compared with those born in 1993 (29 per 1000). The
1997 cohort had a higher proportion of infants in which gluten was introduced into the diet in
small amounts while still being breastfed.® Recent studies have clearly shown that neither breast
feeding or the late introduction of gluten® nor introducing gluten to infants at 4 to 6 months of
age 57 modified the risk for celiac disease in infants who had a first-degree relative with celiac
disease. Since high-risk HLA-DQ genotypes are an important predictor of disease in these
children®® *7 further studies aimed at identifying environmental factors are important to
understand the different prevalence of celiac disease.®
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7. Immunology

Immunological theory explains the changes observed in the lamina propria of the intestinal
mucosa invoking a response involving CD4+ T cells, HLA-DQ2/8 restricted and IFN- gamma
release. However, innate immunity acts on the intraepithelial compartment and also contributes
to this increase with a direct toxic effect of gluten on the epithelium (chapter 7).

Gluten-derived peptides, the insoluble protein fraction of wheat, barley or rye trigger an immune
response in susceptible individuals. Some gluten peptides are relatively undigestible by human
proteases. The 33-mer peptide, the 17-mer, and other gliadin oligopeptides contain epitopes
that are toxic when deamidated by tissue transglutaminase. These may be presented to the
immune system by HLA-DQ2/DQ8 molecules and induce a proinflammatory cytokines response,
resulting in epithelial damage.

There are other additional peptide sequences which initiate innate immune cytotoxic responses
in the epithelium and increase the intestinal permeability through the expression of zonulin
which facilitates the passage of large peptide fragments to the lamina propria.®**°

8. Diagnostic Techniques in Celiac Disease

Chapter 8 describes the usefulness of several serological tests in screening, diagnosis and
monitoring of patients with celiac disease. Chapter 9 discusses the value of endoscopy and
chapter 10 discusses the difficulties and value of histopathological diagnosis. The advances in the
sensitivity and specificity of serological tests and the difficult in assessing the histopathology of
celiac disease are changing the view that the morphological spectrum of the intestinal biopsy
specimens is not always the gold standard and particularly in children when the specific antibody
titers are highly elevated the diagnosis can be reached without performing the biopsies.®!

9. Clinical Presentation of Celiac Disease

Chapters 11 and 12 describe the variety and richness of this disease in children and adults. Both
discuss new guidelines to facilitate diagnosis, risk groups and treatment, including emerging
treatments.

Chapter 13 gives a thorough answer to such an important question in clinical practice as: When
Marsh 1 type lesions can be considered indication of celiac disease? This histological finding is
not produced exclusively by gluten, however, at present is thought to constitute one of the most
common forms of presentation in adult celiac patients. Different anatomical and pathological
classifications of celiac disease is discussed, along with its various application criteria and
differential diagnoses in relation to other processes. A relevant issue to this kind of manifestation
is that, despite having negative celiac serology in over 80% of the cases, the severity of the
clinical symptoms can be very similar to the forms of celiac disease with clear villous atrophy.®*%
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Chapter 14 reviews the diverse extra-intestinal manifestations of celiac disease. Some diseases
are caused by chronic disorders associated with defects in intestinal absorption, others share the
same genetic basis and some are rare. Celiac disease has been proposed as a model to
understand the role of MHC class Il molecules in human immunopathology, to analyze the
mechanisms that link tolerance to food proteins and autoimmunity.**® The importance of
detection lies not only in its confirmation, but patients also benefit from dietary treatment since
after the exclusion of gluten from the diet, some patients experience partial benefits while
others experience a complete clinical remission. In a retrospective study of 924 celiac patients
from 27 adult and pediatric centers in France it was found that those who were at greater risk of
developing autoimmune diseases are those who were diagnosed early in life and who have a
family history of autoimmune problems. The gluten-free diet has a clear protective effect.®

Chapter 15 tackles the interesting relationship between celiac disease and bone metabolism
disorders, both in children and adults. There is high prevalence of osteoporosis and an increased
risk of fractures, in all stages of life for CD patients, increasing after menopause and upon
reaching an advanced age. It is advisable to attempt an early detection of these disorders, mainly
osteoporosis by performing serial studies of metabolic bone density periodically. Its prevalence
increases with the presence of atrophied villi.¥ The gluten-free diet improves the intestinal
calcium absorption, but cases with advanced osteoporosis need not only supplementary calcium,
but also vitamin D supplements and bisphosphonate intake.

Chapter 16 deals with the relationship between the so-called functional gastrointestinal
disorders which are very common in clinical practice, and their possible relationship to celiac
disease. Thus, patients diagnosed with a functional digestive disorder, such as functional
dyspepsia and/or irritable bowel syndrome, may be misdiagnosed and actually have celiac
disease. This happens more often if clinical diagnostic studies are not completed with celiac
serology, genetic markers and duodenal biopsies. Many of them have Type-1 Marsh lymphocytic
enteritis and clearly respond to a gluten-free diet. This consideration has important implications
not only in terms of morbidity and mortality resulting from delayed diagnosis of celiac disease,
but also leads to a prolonged decline in their quality of life which may be recovered following a
gluten-free diet and also saving money by avoiding unnecessary pharmacological treatment.®”*
The relationship between IBS and non-celiac gluten sensitivity has been amply discussed earlier
in this chapter and in the recent medical literature including the role of FODMAPs in controlling
the symptoms.'®?272

Chapter 17 discusses the major intestinal complications of CD, such as refractoriness which
fortunately is rare, since it occurs in fewer than 5% of celiac patients. There are two types of
refractory celiac disease. Type | is less serious and can be treated more effectively with
immunomodulators and therefore, has a better prognosis. Type 2, is more severe, it may lead to
the development of intestinal T-cell lymphoma, which of course carries a worse prognosis. There
is no consensus on the most effective treatment for this serious complication. For the differential
diagnosis of both forms require immunophenotyping of intraepithelial lymphocyte populations
by duodenal biopsies and studies of their characteristics using flow cytometry. Other possible
causes of lack of response to GFD must be ruled out first.”>”*

Chapter 18 discusses medical follow-up of celiac patients, which cannot be performed according
to strict rules since there is no consensus about this subject. It describes the four most
commonly used procedures: regular clinical follow-up, annual measurement of specific
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antibodies to celiac disease, regular duodenal biopsies (no clearly defined in time periods) and
control of adherence to the GFD through structured questionnaires. All of these approaches are
useful and necessary, as well as the detection and prevention of nutritional deficiencies and the
periodical screening for the presence of associated diseases.?*">7®

Chapter 19 discusses the issue of quality of life and psychological distress in celiac patients.
Undoubtedly the majority of patients with celiac disease have a marked worsening of their
quality of life when diagnosed, secondary to multiple digestive and associated diseases that they
have, together with the long diagnostic delay characteristic in most cases. This situation improves
significantly with strict adherence to a gluten-free diet until a complete normalization is
achieved.”” Anxiety disorders are common at diagnosis and they are considered to be reactive
forms due to lack of knowledge at the beginning or to difficulties in adhering to the diet.
Depressive disorders have also negative effects and should be identified and, if necessary,
treated properly, especially at the beginning of the GFD.”®® Recent studies at the Columbia
University in New York indicate the frequent presence of chronic headaches in these patients and
they found that up to 30% of their celiac patients, 56% of non-celiac gluten sensitivity, 23% in
patients with inflammatory bowel disease and 14% of healthy controls. There was also a higher
prevalence of migraine in these three groups of patients, being the female gender, depression
and anxiety, the independent factors for migraine.®

Chapter 20 reviews the experiences of a large group of celiac patients, along with the results of
various surveys on the acceptability of GFD, cultural aspects that influence adherence to GFD and
the impact of a CD diagnosis, both personally and as a member of a family. It is a very interesting
study which highlights the importance of the physician’s attitude when diagnosing and explaining
to the patient the disease characteristics as well as the cultural, personal and family variables
determining compliance to GFD or the existence of various transgressions or even quitting GFD.®*
8 Recently in Norway, a comparative study was undertaken comparing 22 patients with celiac
disease versus 31 patients with non-celiac gluten sensitivity during an overload of gluten for 3
days. A comparison group of 40 healthy controls was included. There were no significant
differences between patients regarding personality traits, somatization level, quality of life,
anxiety and depressive symptoms. Somatization was low in both groups. Patients with non-celiac
gluten sensitivity had more symptoms than patients with celiac disease after exposure to
gluten.®

Chapter 21 addresses the issue of detecting the immunotoxic gluten fractions in order to find
applications in the food safety area. These researchers observed that there is a wide range of
variability in the immunotoxic potential of different varieties of cereals, particularly barley and
oats. They have shown that there is a strict correlation between the amount of gluten and
immunotoxic potential due to the fact that some gluten epitopes may be less immunogenic than
others and therefore require a higher concentration to cause an equivalent toxic effect. There are
currently available specific monoclonal antibodies against various toxic gluten fractions, one of
the most used methods in food analysis; these are very sensitive and specific and are determined
by Elisa techniques. The authors study the toxic potential of oats, about which there is much
discussion in the literature discussing whether they can be allowed as part of the GFD.* # They
have analyzed three varieties of oats and found great variability in their gluten content, with
different toxicity; this opens the future possibility to include the less toxic oats fractions in
certain kinds of foods. A similar phenomenon occurs with several varieties of barley,
demonstrating that the wild varieties are more toxic than the domestic ones. All this opens up
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exciting new possibilities for expanding a gluten-free diet, with the possible addition of oat flour
and barley poor in toxic peptides and therefore well tolerated by celiac patients.®*

Chapter 22 provides valuable information on the technological, nutritional and sensory
characteristics of gluten-free cereal products and also discusses issues related to the design and
development of these foods. Gluten-free diets can cause, in the long run, nutritional imbalances
and due to specific nutrient deficiencies and it proposes the need to improve the nutritional
composition of gluten-free food with the addition of nutrients such as omega-3 oils, specific
proteins fiber, probiotics and prebiotics.®*®* These recommendations are partially due to recent
findings by Canadian researchers regarding the impact of long term gluten-free diets, highlighting
the need for improved training and education of dietitians and other health care providers, as
well as in workers in the gluten-free food industry, in order better help to the people for
improving their adherence to a GFD and their quality of life.*®

In Chapter 23 contains clear and precise information regarding current possibilities of producing
varieties of wheat gluten by the novel methods of silencing the genes involved in the generation
of this peptide. This opens up numerous possibilities for future development of wheat flours
which, prior to their modification and treatment, are practically free from gluten and therefore
suitable for nutrition and treatment not only of celiac patients, but also for non-celiac gluten
sensitives and people with anaphylactic reactions to the various components of wheat. In order
to be marketed they will have to pass through numerous controls laid down by diverse national
food agencies, as well as through the authorization of international health authorities, since they
belong to the transgenic product category®®

Chapter 24 discusses the issue of the relationship between intestinal microbiota and celiac
disease. As it is well known, the intestinal flora of the colon is variegated and colonized by
millions of bacteria. Its presence and characteristics are influenced by several variables, both in
health as in illness. Nutrition is one of the important factors to consider and breastfeeding has a
clear beneficial effect. Differences have been found in the characteristics of said flora between
celiac and healthy individuals; there is as well a significant difference between untreated celiac
patients and healthy adults, in celiac patients on GFD and in healthy adults, regarding acetic acid,
propionic acid, butyric acid and all short-chained fatty acids.’® % This raises an interesting and
novel problem, since the use of probiotics can have a clearly beneficial effect in some of these
patients, especially those with a partial response gluten-free diet or who have frequent relapses.
Recent studies suggest that gut microbiota may play a role in some manifestations of celiac
disease and these patients with gastrointestinal symptoms or anemia had lower microbial
diversity than those with dermatitis herpetiformis.*®

Chapter 25 describes the research design used in the preparation of a diary supplement with the
addition of a probiotic (ES1) that has demonstrated to achieve a potent anti-inflammatory effect
in in vitro studies and in experimental animals and being gluten-free, may be suitable for celiacs
as nutritional support; it may also be used to improve and enhance the response to gluten-free
diet, especially in patients with partial response or patients who have frequent relapses. There
have been clinical trials in celiac and healthy controls, which have shown preliminary excellent
results. This product is currently sold under the name of Proceliac by the Central Lechera de
Asturiana.”® Bakshi et al. discuss new treatments and include the use of probiotics with
incorporated endopeptidases or transglutaminase inhibitors that could be used as GFD
supplement and thus help patients to obtain a better quality of life.'®
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