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Abstract

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

The physiological and immunological efects that can be triggered by wheat products are also
briefy summarized without mentoning somatzaton disorders that may apply to some patents
with sensitvity 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 specifc diets are
used as treatment. Subsequently, atenton is drawn to the chapters on diagnostc 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 descripton of the topics
relatng to celiac disease on which the authors have expertse. 
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1. Introducton

This chapter sets out a great deal of the history of celiac disease from where Professor García
Nieto leaves of in chapter 2: "History of celiac disease", that is to say, afer Dicke’s1 discovery of
the value of a gluten-free diet and the frst descripton of morphological alteratons of the
proximal small intestne obtained in surgical resectons by Paulley2 as well as in Margot Shiner’s3,4

peroral biopsies. The chapters that follow explore the situaton of celiac disease in countries like
China and Costa Rica (chapters 3 and 10), El Salvador and Mexico (chapters 4 and 5,
respectvely). Knowledge in these countries is skimpy, but quite interestng since it pertains to
very heterogeneous populatons where celiac disease was thought to be inexistent. Chapter 5
raises the possibility that other cereals, including maize, could afect some celiac patents. This
last item is yet to be confrmed since it stll must be rigorously proven that this is not due to cross
contaminaton. These authors from Mexico argue that oats and maize, which belong to the same
subfamily and family of gramineae as wheat5 could stmulate an immune response. They also
confrm that bovine milk caseins may exacerbate celiac disease. Previously, it had been observed
that bovine caseins induce an infammatory reacton in a contact test in the rectal mucosa of
celiac patents.6

2. Non-Celiac Gluten Sensitvity (NCGS)

Before proceeding with a short descripton of this book, its ttle will be justfed and the
importance of recognizing non-celiac gluten sensitvity will be highlighted even though, for the
tme 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 patents’ associatons and in the food industry. As discussed below, there is a lack
of systematc studies which could enable an understanding and defniton 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 defniton
of non-celiac gluten sensitvity. This obstacle is of, course fundamentally related to the cause of
this variegated disease, whose symptoms are presumably caused by diferent mechanisms.7-10

It is therefore unsurprising that, recently Dr. Spence of Glasgow, Scotland wrote: "Do you think
non-celiac gluten sensitvity exists?" According to a recent poll undertaken by the general
practtoners’ magazine in England, the Britsh Journal of Medicine, 66% of the 941 who were
polled and who have had access to higher educaton, said they believe it does exist, despite lack
of scientfc evidence. Besides, about 20 % of the American populaton purchase gluten-free
products and, by 2017, it is estmated that this market will be worth about 6.6 million dollars.11

The term non-celiac gluten sensitvity was frst used in 1978, by Ellis and Linaker,12,13 even though a
few months before Hemmings14 had reported two patents with satsfactory response to a gluten-
free diet. In both cases, as in others later on, in Israel and England, those patents sufered from
allergy to dietary wheat.15,16 These isolated cases preceded the frst double-blind study performed
in six non-celiac patents who clearly showed the deleterious efects the ingeston of 20g of
gluten per day.17 Since then, a few randomized, placebo-controlled studies have shown that is
increasingly clear that these patents sufer from non-celiac gluten sensitvity with
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heterogeneous etology. Table 1 summarizes the systematc studies that have been published in
medical literature untl now. These are studies cannot be compared to each other since their
patent selecton is not uniform; besides, the protocols followed to establish the efects of gluten
in each case are diferent. The frst study group in Birmingham included seventeen patents with
chronic diarrhea, of which nine responded to a GFD. Intestnal biopsy specimens revealed
increased intraepithelial lymphocytes and plasma cells, not as high as in celiac patents, but
returning to normal with a GFD. Three were HLA-B8+ (probably HLA-DQ2+). Several years later,
the Peter R. Gibson’s group18 from Australian conducted a double-blind provocaton, randomized,
placebo-controlled trial in patents with irritable bowel syndrome, in which celiac disease was
excluded; it was observed that partcipants who ingested gluten did not experience symptom
improvement in their symptoms (13 of 19 patents) against those who received placebo, 6 of 15
(40%) while both groups followed a gluten-free diet. However, recently, the same Australian
group,19 in a double-blind crossover study of 37 subjects with non-celiac gluten sensitvity and
irritable bowel syndrome, found no evidence of specifc or dose-dependent gluten efects when
patents 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 patents
had no more symptoms than with a control diet based on 6g whey protein per day for 1 week. 

Ref. Patents Symptoms Overload Placebo or GFD

17
17 - patents with 
non-celiac chronic 
diarrhea

Diarrhea with 
positve response to 
GFD (9 females)

20 g. gluten/day 
Positve 

Gluten-free 
four

18
34 - Irritable Colon 
Syndrome Non-
celiacs 

Intestnal symptoms
16 g. gluten/day 
Positve 

Gluten-free 
bread

20-22
276 - Irritable Colon 
Syndrome Non-
celiacs 

Intestnal symptoms 
70 sensitvity only to 
wheat 206 sensitvity
to several types of 
food 

13 g. gluten 
capsules/day 
Positve 

Xylose capsules

23-25
45 - Irritable colon 
Syndrome Non-
celiacs 

Diarrhea
(Roma II)

22 NGFD (11 HLA-
Q2/8 +) Altered 
intestnal barrier in 
HLA-DQ2/8+ 
patents 

23 GFD
(12 HLA-Q2/8 +)

19
59 - Irritable colon 
Syndrome Non-
celiacs 

Diarrhea
(Roma III)

GFD, with FODMAP
16g gluten/day; 
2g gluten/day 
37 patents 7 days; 
22 patents. 3 days 
Negatve 

GFD, without 
FODMAP 16g 
whey/day 

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

Table 1. Systematc randomized studies of patents with non-celiac gluten sensitvity.

Two diferent studies of patents 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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al20-22 wheat sensitvity also afected patents who do not have celiac disease and lack the specifc
HLA-DQ antgens associated with the disease. In these patents an increase of eosinophils and
basophil actvaton in the lamina propria of the duodenum and colon were found. Therefore, in
gluten sensitvity, wheat had multple functons more consistent with food allergy. In a more
recent study by Vazquez-Roque et al25 it was shown that a diet containing gluten produces a
reversible alteraton of the intestnal barrier in patents with irritable bowel syndrome and
diarrhea in those patents who carry HLA-DQ2/8. 

Many of the described observatons have helped to defne non-celiac gluten sensitvity as a
reacton to gluten in which allergic and autoimmune mechanisms are excluded. That is to say,
ant-EMA and/or ant-tTG patents test are usually negatve although antgliadin antbodies may
be present; but their duodenal mucosa is normal. Symptoms disappear with a GFD and reappear
with gluten overload. As Sapone et al. have writen, so far, this is essentally an exclusion
diagnosis.26 his implies that this is an entty distnct from celiac disease although there is
sufcient evidence that it is a syndrome since the alteratons described in patents from Italy are
not seen in similar patents in USA or Australia as it can be appreciated with immunological
studies. In Germany it has been found that patents who have irritable bowel syndrome with a
predominance of diarrhea with gliadin IgG antbodies and HLA-DQ2, but who have normal
biopsies, usually respond to a GFD.27, 28 These patents may be potentally celiac, since simple
morphological studies may not be sensitve enough to exclude an immunological response. There
patents are probably part of the heterogeneity of celiac disease. This does not apply to
Carroccio’s onservatons20, 21 since in their study wheat sensitvity also afected patents without
HLA-DQ2 or HLA-DQ8 markers.

3. Immunological Diferences between Celiac Disease and Non-Celiac Gluten

Sensitvity

In many of Carroccio’s20, 21 patents, an increase of eosinophils in the duodenal and colon lamina
propria was found, suggestng that basophil actvaton may be a useful marker for wheat
sensitvity. In another group of non-celiac gluten sensitve patents, there was no increase in the
expression of the IL-17 cytokine in comparison with a group of celiac patents who did show an
increase of this same cytokine in the intestnal mucosa.26, 29, 30 Subsequent studies by the same
group have shown that non-celiac gluten sensitvity is not associated with an increased intestnal
permeability and that, in these cases, the expression of T FOXP3 regulatory cell markers is
decreased. Conversely, in these patents there is a signifcant increase in the expression of
claudin 4 and of the innate immunity marker, the Toll-like receptor 2.30 These studies suggest that
the diference between these two groups is that, in celiac disease, both the innate and the
acquired immunity are increased, whereas in gluten sensitvity patents only the innate immunity
is actvated 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 ffeen with non-celiac gluten sensitvity patents were studied before
and afer a gluten-free diet , feeding them four slices of gluten-containing bread for three days.
Duodenal biopsies were collected before and afer exposure. In celiac patents the tumor
necrosis factor alpha and interleukin-8 were increased afer in vivo gluten challenge. The gamma
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interferon level in treated celiac patents was increased both before and afer exposure to gluten
and did not increase signifcantly. IFN-alpha was also found to be actvated upon stmulaton with
gluten. By contrast, in patents with non-celiac gluten sensitvity, only IFN-gamma was
signifcantly increased. The number of intra-epithelial lymphocytes CD3+ T was higher in patents
compared with controls independently of gluten overload, although they were lower in the later
than in the former and there was an increase of IFN-gamma afer gluten challenge.31

4. Celiac Disease: New Defnitons

In the past 10 years it has become clear that, along with celiac disease, there are other
conditons related to gluten consumpton. a) Wheat allergy (the less common) b) Autoimmune
disease, celiac disease, dermatts herpetformis and gluten ataxia, c) Sensitvity to gluten, which
is possibly immune-mediated and now the most common.2 6 and d) Gluten intolerance. Table 2
shows a classifcaton system comprising four main types.

Celiac Disease Allergy Sensitvity Intolerance
Intestnal and 
extraintestnal 
symptoms for days, 
weeks or years afer 
ingestng gluten.

Intestnal and 
extraintestnal 
symptoms for minutes 
or hours afer ingestng 
gluten.

Intestnal and 
extraintestnal 
symptoms for hours or 
days afer ingestng 
gluten.

Intestnal and 
extraintestnal 
symptoms for hours or 
days afer ingestng 
gluten.

No direct correlaton 
with the amount, but 
enteropathy is stll 
present. 
Reversibility feasible, 
but the mechanisms 
are unknown. 

Small amounts provoke
symptoms. 
Eosinophils in lamina 
propria. Wheat 
Anaphylaxis 
Desensitzaton is 
theoretcally possible. 

Variable response to 
diferent gluten 
amounts. Increased 
intraepitelial 
lymphocytes. 
Increased basophils in 
lamina propria. 

The amount of gluten 
grams determines 
intensity and can be 
reversed. 
No enteropathy of any 
type. 

Ant-Endomysium, ant-
tTG, deamidated ant-
gluten +.

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

Ant-IgG-AGA+ Negatve antbodies

HLA-DQ2 y/o HLA-DQ8 Unknown No associaton No associaton
Innate and acquired 
immunity actvated

Allergy Anaphylaxis Innate immunity
No immunological 
mechanisms

Associated and 
autoimmune diseases 
common.

Allergic diseases 
Sensitvity to other 
kinds of food common.

Unknown.

Table 2. Clinical and pathophysiological diferences between celiac disease, gluten allergy, non-
celiac gluten sensitvity and gluten intolerance.

This classifcaton does not include autoimmune enteropathy of unknown etology. It is a
fortunately rare and heterogeneous clinical conditon, and few cases are described in adults.32 It
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is characterized by malabsorpton along with the presence of antbodies which react against
intestnal epithelial cells; as opposed to celiac disease, the histopathology of the duodenal
mucosa is characterized by hyperplastc crypts and villous atrophy, accompanied by
lymphocytosis in deep crypts, an increase in the number of apoptotc bodies and very few
intraepithelial lymphocytes. Most children described have associated autoimmune diseases.33-35

This proposed classifcaton difers from the defnitons recently accepted at Oslo Consensus
meetng.36 Celiac disease is defned as a genetcally predisposed autoimmune enteropathy
caused by the ingeston of some peptdes derived from wheat (gliadins and glutenins), barley
(hordeins), rye (secalins), oats (avenines) and hybrids of these grains, such as kalmut and tritcale
(chapters 21 and 23). These cereals contain epitopes for which deamidaton is important for
binding to HLA -DQ2 and/or HLA-DQ8 molecules and recogniton of T cells contributng to
produce the spectrum of the characteristc changes of the duodenal and jejunal mucosa. These
changes lead to producton of intestnal symptoms and autoimmune reactons that may afect
extraintestnal organs. The immune response can remain inactve untl unknown environmental
elements trigger the disease and, as opposed to what was thought to be a lifelong disease, it
may be transitory.37-39

Strict adherence to a gluten-free diet (GFD) leads, in a few months, to a rapid and complete
recovery of small intestnal mucosa architecture and functon, as well as to a remission of
symptoms and normalizaton 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.36

Peptdes capable
of stmulatng T

cells T

Components
capable of
stmulatng

dendritc cells

Alpha-amylase and
trypsin Inhibitors

Opioid
efect

Allergy and
anaphylaxis

Placebo
nocebo

Acquired immunity
response

Innate immunity 
response

Increased IL-8 and 
TNF-alpha, through 
TLR4-MD2-CD14 
stmulaton 

Increased 
intestnal 
transit

Intestnal and 
extraintestnal 
symptoms

Gluten epitopes 
recognized by T-
cells restricted by 
HLA-DQ molecules

Increase in Claudin
Response to
Naloxone

Antbodies in 
response to 
Omega-5 gliadin

40 30 41 7,8, 42-44 45,46,47 19

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

There are few observatons on placebo/nocebo regarding GFD19 but is appropriate to briefy
review recent concepts about these mechanisms which doctors (due to their interest in patent
response to GFD) as well as patents who respond to this diet ought to take into account. Untl
recently, the well-known therapeutc efect of placebo was based primarily on the fact that the
patent did not know that what he was taking was an inert substance and that, without
suggeston, 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 patents know they are placebos. 

It has been shown recently in patents who have irritable bowel syndrome the possibility of
studying the placebo efect even when they know that the drug is an inert substance: "placebo
without decepton".48,49 Patents taking placebos showed a far superior improvement of their
conditon than that of those who did not receive this treatment. In this study, 80 patents (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 later
were informed that what was being given to them was an inert substance (the botle of pills was
even labeled "placebo") but they were told that there was evidence that it had benefcial efects.

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

Regarding the nocebo efect, it generates negatve expectatons in the patent and, it exemplifes
the old saying “fear makes you sick", it also explains why an analysis of placebo-controlled trials
shows that almost 25% of patents taking placebo reported side efects that should not exist.
Although there is less research on nocebo efects and therefore less documentaton, the results
of the studies are consistent with the fact that the placebo and nocebo efects are real. If, as
argued before, a placebo can help the healing process or alleviate pain, a nocebo has the
opposite efect – it makes patents feel worse. This is partly so because nocebo studies have been
limited due to ethical restrictons, since a nocebo procedure is stressful and leads to anxiety. One
theory that tries to explain the nocebo efect argues that just as placebo actvates brain
endorphins to relieve pain, nocebo actvates other receptors that stmulate the producton of
hormones or other pathways that afect pain percepton. In support of this view, it should be
noted that drugs used to treat anxiety can mitgate the pain of the nocebo efect. Perhaps the
chemical imbalances that contribute to anxiety can also be the basis of the nocebo response. The
latest scientfc evidence supports this theory; the placebo and nocebo efects arise from brain
processes that triggered by psychological mechanisms such as expectaton and conditoning.

Experimental tests have shown that negatve verbal suggestons induce antcipatory anxiety
about an impending increase in pain levels, this triggers the actvaton of the cholecystokinin
which, in turn, facilitates pain transmission. It has been found that antagonists of this hormone
block anxiety-induced hyperalgesia. These observatons open up the possibility of new
therapeutc strategies when pain has an important anxiety component.50-53
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Psychological factors such as anxiety, depression and hypochondria increase the nocebo efect.
Previous negatve experiences and the words used to describe medical side efects may also
increase the nocebo efect.

This new insight suggests the need to incorporate similar protocols to the efects that a gluten-
free or non gluten-free diet may have. It is clear that these two opposing mechanisms, placebo
and nocebo, are involved. Expectatons can bias sensory evidence and therefore the patent and
the physician must obtain an appropriate balance will result in the updatng of expectatons 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. Genetcs

As reviewed in the chapter by Dr. Bilbao’s group (chapter 6), celiac disease has a genetc
predispositon. Linkage in families and associaton studies have largely confrmed the importance
of HLA-DQ although these genes account for approximately 50 % of inherited traits. Genome-
wide associaton studies (GWAS) which analyzed thousands of single nucleotde polymorphisms
(SNPs) have shown that celiac disease is not an excepton among other autoimmune diseases in
which multple genes from diferent chromosomes contribute to modulatng 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, USA54 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 untl 2004. It is possible that this increased
incidence of celiac disease may be due in part to improved diagnosis, as well as to a beter
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 consumpton of foods containing
gluten, use and abuse of antbiotcs and infectons. In Sweden, in two cohorts of children with
diferent infant feeding, it was found that those born in 1997 (22 per 1000) have a signifcantly
lower risk of developing celiac disease compared with those born in 1993 (29 per 1000). The
1997 cohort had a higher proporton of infants in which gluten was introduced into the diet in
small amounts while stll being breasted.55 Recent studies have clearly shown that neither breast
feeding or the late introducton of gluten56 nor introducing gluten to infants at 4 to 6 months of
age 57 modifed the risk for celiac disease in infants who had a frst-degree relatve with celiac
disease. Since high-risk HLA–DQ genotypes are an important predictor of disease in these
children56, 57 further studies aimed at identfying environmental factors are important to
understand the diferent prevalence of celiac disease.42
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7. Immunology

Immunological theory explains the changes observed in the lamina propria of the intestnal
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 efect of gluten on the epithelium (chapter 7). 

Gluten-derived peptdes, the insoluble protein fracton of wheat, barley or rye trigger an immune
response in susceptble individuals. Some gluten peptdes are relatvely undigestble by human
proteases. The 33-mer peptde, the 17-mer, and other gliadin oligopeptdes contain epitopes
that are toxic when deamidated by tssue transglutaminase. These may be presented to the
immune system by HLA-DQ2/DQ8 molecules and induce a proinfammatory cytokines response,
resultng in epithelial damage.

There are other additonal peptde sequences which initate innate immune cytotoxic responses
in the epithelium and increase the intestnal permeability through the expression of zonulin
which facilitates the passage of large peptde fragments to the lamina propria.58-60

8. Diagnostc Techniques in Celiac Disease

Chapter 8 describes the usefulness of several serological tests in screening, diagnosis and
monitoring of patents with celiac disease. Chapter 9 discusses the value of endoscopy and
chapter 10 discusses the difcultes and value of histopathological diagnosis. The advances in the
sensitvity and specifcity of serological tests and the difcult in assessing the histopathology of
celiac disease are changing the view that the morphological spectrum of the intestnal biopsy
specimens is not always the gold standard and partcularly in children when the specifc antbody
tters are highly elevated the diagnosis can be reached without performing the biopsies.61

9. Clinical Presentaton 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 queston in clinical practce as: When
Marsh 1 type lesions can be considered indicaton of celiac disease? This histological fnding is
not produced exclusively by gluten, however, at present is thought to consttute one of the most
common forms of presentaton in adult celiac patents. Diferent anatomical and pathological
classifcatons of celiac disease is discussed, along with its various applicaton criteria and
diferental diagnoses in relaton to other processes. A relevant issue to this kind of manifestaton
is that, despite having negatve 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.62,63
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Chapter 14 reviews the diverse extra-intestnal manifestatons of celiac disease. Some diseases
are caused by chronic disorders associated with defects in intestnal absorpton, others share the
same genetc basis and some are rare. Celiac disease has been proposed as a model to
understand the role of MHC class II molecules in human immunopathology, to analyze the
mechanisms that link tolerance to food proteins and autoimmunity.64,65 The importance of
detecton lies not only in its confrmaton, but patents also beneft from dietary treatment since
afer the exclusion of gluten from the diet, some patents experience partal benefts while
others experience a complete clinical remission. In a retrospectve study of 924 celiac patents
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 protectve efect.66

Chapter 15 tackles the interestng relatonship 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 patents, increasing afer menopause and upon
reaching an advanced age. It is advisable to atempt an early detecton of these disorders, mainly
osteoporosis by performing serial studies of metabolic bone density periodically. Its prevalence
increases with the presence of atrophied villi.67 The gluten-free diet improves the intestnal
calcium absorpton, but cases with advanced osteoporosis need not only supplementary calcium,
but also vitamin D supplements and bisphosphonate intake.

Chapter 16 deals with the relatonship between the so-called functonal gastrointestnal
disorders which are very common in clinical practce, and their possible relatonship to celiac
disease. Thus, patents diagnosed with a functonal digestve disorder, such as functonal
dyspepsia and/or irritable bowel syndrome, may be misdiagnosed and actually have celiac
disease. This happens more ofen if clinical diagnostc studies are not completed with celiac
serology, genetc markers and duodenal biopsies. Many of them have Type-1 Marsh lymphocytc
enterits and clearly respond to a gluten-free diet. This consideraton has important implicatons
not only in terms of morbidity and mortality resultng 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.68-71

The relatonship between IBS and non-celiac gluten sensitvity has been amply discussed earlier
in this chapter and in the recent medical literature including the role of FODMAPs in controlling
the symptoms.19,22,72

Chapter 17 discusses the major intestnal complicatons of CD, such as refractoriness which
fortunately is rare, since it occurs in fewer than 5% of celiac patents. There are two types of
refractory celiac disease. Type I is less serious and can be treated more efectvely with
immunomodulators and therefore, has a beter prognosis. Type 2, is more severe, it may lead to
the development of intestnal T-cell lymphoma, which of course carries a worse prognosis. There
is no consensus on the most efectve treatment for this serious complicaton. For the diferental
diagnosis of both forms require immunophenotyping of intraepithelial lymphocyte populatons
by duodenal biopsies and studies of their characteristcs using fow cytometry. Other possible
causes of lack of response to GFD must be ruled out frst.73,74

Chapter 18 discusses medical follow-up of celiac patents, 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 specifc
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antbodies to celiac disease, regular duodenal biopsies (no clearly defned in tme periods) and
control of adherence to the GFD through structured questonnaires. All of these approaches are
useful and necessary, as well as the detecton and preventon of nutritonal defciencies and the
periodical screening for the presence of associated diseases.36,75,76

Chapter 19 discusses the issue of quality of life and psychological distress in celiac patents.
Undoubtedly the majority of patents with celiac disease have a marked worsening of their
quality of life when diagnosed, secondary to multple digestve and associated diseases that they
have, together with the long diagnostc delay characteristc in most cases. This situaton improves
signifcantly with strict adherence to a gluten-free diet untl a complete normalizaton is
achieved.77 Anxiety disorders are common at diagnosis and they are considered to be reactve
forms due to lack of knowledge at the beginning or to difcultes in adhering to the diet.
Depressive disorders have also negatve efects and should be identfed and, if necessary,
treated properly, especially at the beginning of the GFD.78-80 Recent studies at the Columbia
University in New York indicate the frequent presence of chronic headaches in these patents and
they found that up to 30% of their celiac patents, 56% of non-celiac gluten sensitvity, 23% in
patents with infammatory bowel disease and 14% of healthy controls. There was also a higher
prevalence of migraine in these three groups of patents, being the female gender, depression
and anxiety, the independent factors for migraine.81

Chapter 20 reviews the experiences of a large group of celiac patents, along with the results of
various surveys on the acceptability of GFD, cultural aspects that infuence adherence to GFD and
the impact of a CD diagnosis, both personally and as a member of a family. It is a very interestng
study which highlights the importance of the physician’s attude when diagnosing and explaining
to the patent the disease characteristcs as well as the cultural, personal and family variables
determining compliance to GFD or the existence of various transgressions or even quitng GFD.82-

84 Recently in Norway, a comparatve study was undertaken comparing 22 patents with celiac
disease versus 31 patents with non-celiac gluten sensitvity during an overload of gluten for 3
days. A comparison group of 40 healthy controls was included. There were no signifcant
diferences between patents regarding personality traits, somatzaton level, quality of life,
anxiety and depressive symptoms. Somatzaton was low in both groups. Patents with non-celiac
gluten sensitvity had more symptoms than patents with celiac disease afer exposure to
gluten.85

Chapter 21 addresses the issue of detectng the immunotoxic gluten fractons in order to fnd
applicatons in the food safety area. These researchers observed that there is a wide range of
variability in the immunotoxic potental of diferent varietes of cereals, partcularly barley and
oats. They have shown that there is a strict correlaton between the amount of gluten and
immunotoxic potental due to the fact that some gluten epitopes may be less immunogenic than
others and therefore require a higher concentraton to cause an equivalent toxic efect. There are
currently available specifc monoclonal antbodies against various toxic gluten fractons, one of
the most used methods in food analysis; these are very sensitve and specifc and are determined
by Elisa techniques. The authors study the toxic potental of oats, about which there is much
discussion in the literature discussing whether they can be allowed as part of the GFD.86, 87 They
have analyzed three varietes of oats and found great variability in their gluten content, with
diferent toxicity; this opens the future possibility to include the less toxic oats fractons in
certain kinds of foods. A similar phenomenon occurs with several varietes of barley,
demonstratng that the wild varietes are more toxic than the domestc ones. All this opens up
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excitng new possibilites for expanding a gluten-free diet, with the possible additon of oat four
and barley poor in toxic peptdes and therefore well tolerated by celiac patents.88,89

Chapter 22 provides valuable informaton on the technological, nutritonal and sensory
characteristcs 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, nutritonal imbalances
and due to specifc nutrient defciencies and it proposes the need to improve the nutritonal
compositon of gluten-free food with the additon of nutrients such as omega-3 oils, specifc
proteins fber, probiotcs and prebiotcs.90-92 These recommendatons are partally due to recent
fndings by Canadian researchers regarding the impact of long term gluten-free diets, highlightng
the need for improved training and educaton of diettans and other health care providers, as
well as in workers in the gluten-free food industry, in order beter help to the people for
improving their adherence to a GFD and their quality of life.93

In Chapter 23 contains clear and precise informaton regarding current possibilites of producing
varietes of wheat gluten by the novel methods of silencing the genes involved in the generaton
of this peptde. This opens up numerous possibilites for future development of wheat fours
which, prior to their modifcaton and treatment, are practcally free from gluten and therefore
suitable for nutriton and treatment not only of celiac patents, but also for non-celiac gluten
sensitves and people with anaphylactc reactons to the various components of wheat. In order
to be marketed they will have to pass through numerous controls laid down by diverse natonal
food agencies, as well as through the authorizaton of internatonal health authorites, since they
belong to the transgenic product category94,95

Chapter 24 discusses the issue of the relatonship between intestnal microbiota and celiac
disease. As it is well known, the intestnal fora of the colon is variegated and colonized by
millions of bacteria. Its presence and characteristcs are infuenced by several variables, both in
health as in illness. Nutriton is one of the important factors to consider and breasteeding has a
clear benefcial efect. Diferences have been found in the characteristcs of said fora between
celiac and healthy individuals; there is as well a signifcant diference between untreated celiac
patents and healthy adults, in celiac patents on GFD and in healthy adults, regarding acetc acid,
propionic acid, butyric acid and all short-chained faty acids.96, 97 This raises an interestng and
novel problem, since the use of probiotcs can have a clearly benefcial efect in some of these
patents, especially those with a partal response gluten-free diet or who have frequent relapses.
Recent studies suggest that gut microbiota may play a role in some manifestatons of celiac
disease and these patents with gastrointestnal symptoms or anemia had lower microbial
diversity than those with dermatts herpetformis.98

Chapter 25 describes the research design used in the preparaton of a diary supplement with the
additon of a probiotc (ES1) that has demonstrated to achieve a potent ant-infammatory efect
in in vitro studies and in experimental animals and being gluten-free, may be suitable for celiacs
as nutritonal support; it may also be used to improve and enhance the response to gluten-free
diet, especially in patents with partal response or patents 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.99 Bakshi et al. discuss new treatments and include the use of probiotcs with
incorporated endopeptdases or transglutaminase inhibitors that could be used as GFD
supplement and thus help patents to obtain a beter quality of life.100
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