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Abstract

Celiac disease is an immune-mediated enteropathy, caused (in genetically predisposed or susceptible individuals) by the ingestion of gluten, the complex of water-
insoluble proteins found in cereal grains such as wheat, rye and barley. In terms of terminology, it is the complex natural history and extremely polymorphous clinical 
presentation that has created some confusion. In fact, to date, at least three different forms of celiac disease are known, in addition to the simple non-celiac gluten 
sensitivity, since in common clinical practice most patients do not present the classic symptoms such as malabsorptive syndrome with diarrhoea, steatorrhoea, weight 
loss and nutritional defi ciency, but rather an anaemia, asthenia, meteorism, abdominal tension, osteoporosis and infertility, thus painting an extremely varied and complex 
symptomatic picture that is linked to enteric microbiota and microbiome issues. Celiac disease affects the mucosa of the small intestine, while it generally spares the 
submucosa, muscolaris propria and serosa; if the disease does not involve the whole of the small intestine but only part of it, it is usually more serious in the proximal 
than the distal tract. The simultaneous presence of shortened villi, crypt hyperplasia, the abnormal cytological appearance of the absorbent surface and increased lamina 
propria cells is required for the diagnosis of celiac disease. Based on these fi ndings, several forms of celiac disease have been identifi ed in the clinic: typical, atypical 
(and in turn silent, latent, and potential), and sensitive non-celiac. Based on these considerations a specifi c diagnostic scheme is suggested to frame the celiac universe 
more functionally and structurally (so-called Diagnostic Scheme for Celiac Disease and Nonceliac Gluten Sensitivity, DSCNC), identifying at least eight clinical hypotheses 
based on the serological, genetic, bioptic and allergological tests suggested). From a pharmacological and integrative point of view, the protocols shared by the scientifi c 
community remain in place: gluten-free diet, vitamin and salt supplementation if appropriate, pharmacological therapy (antibiotics, antihistamines, corticosteroids and 
immunosuppressants) if necessary, also in the future with the majority orientation oriented towards oral glutenase able to counteract the effects of gliadin in sensitive 
subjects, the use of larazotide acetate to remedy the increase in intestinal permeability and tTG inhibitors to reduce the toxic effects of gluten intake. The state of the 
art on celiac disease is not yet able to explain the precise aetiology and atypical forms of the disease, as well as the real impact of genetic predisposition on clinical 
manifestations. Research continues and seems to point the way to a complete resolution of this enteropathy that has been so prevalent over the last two decades.
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Defi nitions 

Celiac disease is an immune-mediated enteropathy, caused 
(in genetically predisposed or susceptible individuals) by the 
ingestion of gluten, the complex of water-insoluble proteins 
found in the cereal grains such as wheat, rye and barley. 
Other clinical terms for celiac disease are celiac sprue, gluten-
dependent enteropathy, non-tropical sprue, celiac syndrome 
and primary malabsorption [1].

In terms of terminology, it is the complex natural history 
and the extremely polymorphous clinical presentation that 
has created some confusion. In fact, to date, at least three 
different forms of celiac disease are known, in addition to 
the simple non-celiac sensitivity, since in common clinical 
practice most patients do not present the classic symptoms 
(of the typical form) such as malabsorptive syndrome with 
diarrhoea, steatorrhoea, weight loss and nutritional defi ciency, 
but rather anaemia, asthenia, meteorism, abdominal tension, 
osteoporosis and infertility, thus painting an extremely varied 
and complex symptomatic picture that is linked to the enteric 
microbiota and microbiome issue [2,3].

Historical and epidemiological profi les

The fi rst historical evidence of this condition came from 
Areteus of Cappadocia in the 1st century BC, while the term 
‘sprue’ was not coined until the 18th century in Dutch circles 
due to the presence of mouth ulcers in patient’s mouths. In 
1888, Samuel Gee published a study on celiac disease, stating 
that the disease affected all age groups indiscriminately 
and that diet was the only viable solution, but only a Dutch 
paediatrician named Willem Karel Dicke, in the middle of 
the 20th century, linked the celiac disease to the ingestion 
of certain graminaceous cereals, particularly wheat; This 
was confi rmed and supported by subsequent studies (also 
in those years) by Paulley and van de Kamer, who identifi ed 
gluten as the cause of mucosal lesions in celiacs. In the 1980s, 
Howell, Lundin and Molberg, in three different studies based 
on medical genetics and immunology, demonstrated that the 

celiac condition is associated with the presence of specifi c 
HLA-DQ2 haplotypes, that HLA-DQ2 preferentially presents 
gliadin-derived peptides to T lymphocytes in the intestinal 
mucosa, and consequently the enzyme tissue transglutaminase 
type 2 (tTG2) was recognised as an autoantigen of the coeliac 
condition. Thus, tTG2-induced gliadin modifi cations enhance 
the celiac disease-specifi c T-cell response, demonstrating 
that the identifi cation of tTG-specifi cally Deaminated Gliadin 
Peptides (DGPs) as major epitopes of alpha-gliadin on T-cells 
has prompted the dogma that tTG2 plays a crucial role in the 
pathogenesis of the celiac disease, in recent years, researchers 
have turned to studies aimed at implementing the gluten-
free diet with targeted and specifi c therapies, such as gluten 
detoxifi cation and the use of glutenase, tTG2 inhibitors and 
other immunomodulation-based treatments to control gluten 
intolerance [1] table 1.

Epidemiologically, with the introduction of modern antibody 
screening tests, it has been possible to demonstrate that celiac 
disease is a very frequent condition in Caucasian populations, 
affecting both adults and children. In particular, the European 
prevalence of the typical form is around 1% of the population, 
while in Finland it is as high as 2.4%, as the following 
factors play a role: the frequency of the HLA haplotype in the 
population, the concentration of gliadin in powdered milk, and 
variations in the data found during intestinal biopsies. In the 
rest of the world, the incidence is higher in those populations 
that use wheat more than rice, i.e. north-east India, north-
west Africa, North America and Europe itself, reaching 2-3% 
[1,5-7].

However, this data is not up to date on a global scale and 
therefore it is assumed to be an underestimate about the last 
twenty years, where commercial wheat-based products have 
increased due to low cost, and therefore if we look at the 
average incidence of atypical, silent, potential and latent celiac 
conditions, as well as susceptible but not celiac forms, the 
overall impression is that there is a clear underestimation of 
the real impact of the disease.

                                                                            Gramineae 
 
 
                                   Festucoideae                                                       Panicoideae 
 
 
                       Triticeae                  Aveneae     Oryzeae              Andropogoneae                 Paniceae 
 
 
         Triticinae          Hordeinae                                         Tripsacinae   Anthraxoninae 
 
 
  Triticum    Secale      Hordeum      Avena        Oryza               Zea               Sorghum       Pennisetum     
  (Wheat)      (Rye)       (Barley)       (Oats)         (Rice)            (Corn)           (Sorghum)       (Millet) 

Table 1: Taxonomic relationships of the main cereals [4].
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Anatomopathological profi les and pathogenesis

Celiac disease [1,8]. Affects the mucosa of the small 
intestine, while generally sparing the submucosa, muscolaris 
propria, and serosa; if the disease does not involve the entire 
small intestine but only a portion of it, there is usually greater 
severity in the proximal than the distal tract. On microscopic 
examination, the analysed portion (to be suggestive of celiac 
disease) must show based on severity and extent. 

a) Loss of normal villous structure, with fl attening 
to complete disappearance (severe atrophy) and 
hyperplasia of the crypts, signifi cantly decreasing the 
available absorbent surface area devoted to digestion 
and absorption. Studies of epithelial cell kinetics indicate 
that it is inappropriate to speak of ‘villous atrophy’, as 
there is evidence of an actual increase in erythropoiesis 
in the crypts; indeed, the mucosa of a celiac produces 
six times the number of cells that a normal intestine 
does, while the cell cycle is halved due to premature 
breakdown of the mucosa. This atrophic effect of the 
villi is probably due to the direct toxic effect on mature 
enterocytes which causes them to fl ake prematurely 
in the intestinal lumen and produces a compensatory 
increase in the replication of crypt enterocytes. 

b) Enterocyte alteration, which appears cuboidal or more 
rarely squamoid, rather than columnar, with a markedly 
more basophilic (i.e., more RNA-rich) cytoplasm, 
altered basal polarity of the nucleus, markedly reduced 
brush border and a marked increase in the number of 
free ribosomes, confi rming cytoplasmic basophilia 
and vacuolization of the cytoplasm, mitochondria 
and the presence of numerous large lysosomes. The 
endoplasmic reticulum is rarefi ed, in turn causing 
the reduced synthesis of digestive enzymes, including 
disaccharidases and peptidases.

c) Increased permeability of the mucosal barrier, due to 
the presence of structural abnormalities of the tight 
junctions.

d) Intense infl ammation of the lamina propria and 
epithelium. In particular, in celiac disease, the number 
of cells in the lamina propria is higher in the tract 
affected by the disease and the cellular infi ltrate consists 
mainly of plasma cells and lymphocytes, with a 2- to 
6-fold increase in cells producing IgA, IgM and IgG. 
Polymorphonuclear leukocytes, eosinophils and mast 
cells also contribute to the increase in cellularity. The 
number of intraepithelial lymphocytes (IEL) is higher, 
as is the density of CD4+ (helper/inducer) and CD8+ 
(cytotoxic/suppressor), while the distribution is still 
normal in the lamina propria; however, the increase 
in intraepithelial lymphocytes alone is not suffi cient to 
make a histological diagnosis of celiac disease, as this 
condition is also common to other pathological entities 
such as bacterial overproliferation syndrome (SIBO), 
peptic duodenitis, Helicobacter Pylori (Hp) infection, 
use of non-steroidal anti-infl ammatory drugs and 
various autoimmune and infl ammatory diseases.

The diagnosis of celiac disease requires the simultaneous 
presence of shortened villi, crypt hyperplasia, an abnormal 
cytological appearance of the absorbent surface and an increase 
in the cells of the lamina propria [8].

Based on these considerations, the sequential progression 
of the celiac lesion in the intestinal mucosa has been theorised: 
it starts with normal, pre-infi ltrative mucosa (stage 0) and 
the fi rst event is the increase of intraepithelial lymphocytes, 
followed by the infi ltration of lymphocytes into the lamina 
propria (stage 1); this is followed by crypt hyperplasia (stage 
2), which precedes villous atrophy (stage 3), which is only 
seen in the presence of lymphocytosis of the lamina propria, 
suggesting that increased intraepithelial lymphocytes alone 
cannot induce mucosal architectural change; fi nally, total 
mucosal atrophy develops (stage 4), characterised by complete 
loss of villi, increased apoptosis and crypt hyperplasia [9] 
Figure 1.

In terms of etiopathogenesis, the scientifi c literature 
is unanimous in its belief that the interaction of the water-
insoluble proteins (gluten) contained in certain cereals with 
the mucosa of the small intestine of predisposed individuals 
is the central event in the pathogenesis of celiac disease since 
celiac disease is an immune-mediated enteropathy triggered 
by gliadin in genetically predisposed individuals. However, the 
clinical manifestations are the result of a complex relationship 
between environmental, genetic and immunological factors, 
although it is still unclear how these factors control the 
expression of the disease and the transition from latent to full-
blown disease  [1,10].

It is well known that gluten comprises two major protein 
fractions: gliadins and glutenins. The gliadins, which are 
certainly toxic, are alcohol-soluble and can be differentiated 
by modern electrophoretic techniques into more than 100 
components, which in turn are grouped into four main types 
(5-, 1,2-, /-, -). Similar to gliadins in terms of their 
amino acid composition are prolamins, i.e. the alcohol-soluble 
components of barley (hordein), rye (secalin) and oats (avenin), 
the latter of which is still of doubtful toxicity, since it is often 
well-tolerated by celiacs due to its probable lower quantity of 
toxic prolamins, provided that the quantity ingested during the 

Figure 1: Anatomopathological picture of celiac disease. A: Duodenal biopsy 
of an untreated celiac patient showing severe atrophy (1), crypt hyperplasia (2), 
enterocytic changes (3), intense infl ammation of the lamina propria and epithelium 
(4). B: Duodenal biopsy of a celiac patient treated with a gluten-free diet for 6 
months, demonstrating marked improvement in the condition [1].
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day is modest and in any case does not exceed 40-60 g/day. 
Glutenins are alcohol-insoluble, their toxicity has recently been 
confi rmed and they can be further subdivided into high and low 
molecular weight subunits. Gluten is characterised by a unique 
amino acid composition, rich in glutamine and proline. These 
two amino acids give glutenins particular antigenic properties, 
such as their ability to bind to HLA class II molecules, their 
indigestibility by luminal enzymes and the brush border, and 
their rigid -helical conformation. Complete degradation of 
gliadins to single amino acids deprives them of their toxicity, 
while digestion by pepsin and trypsin generates peptides that 
are still toxic. Recently, two -gliadin oligopeptides, 31-49 and 
51-70 have been identifi ed that can induce fl attening of the 
intestinal mucosa both in vivo and in vitro. Oligopeptide 51-70 
has also been shown to activate gliadin-specifi c and HLA DQ2-
restricted T lymphocytes, which, as we shall see, play a key 
pathogenetic role. Lastly, the 57-73 oligopeptide of -gliadin, 
which is very similar to 51-70, is said to be the peptide towards 
which the fi rst immune response is triggered, which then 
spreads to other gliadin peptides through an epitope spreading 
process. The importance of genetic factors in the pathogenesis 
of the celiac disease is evidenced by studies conducted on 
relatives of celiac patients, which found a prevalence of celiac 
disease of 10-15% among fi rst-degree relatives and 30% if 
HLA-identical collaterals are considered. The much higher 
concordance for disease among monozygotic twins than 
among HLA-identical siblings confi rms that non-HLA genes 
are also implicated in the pathogenesis of this condition, 
reaching an incidence of 70%. The association between celiac 
disease and genes of the major histocompatibility system, i.e. 
genes coding for HLA molecules, is very strong. More than 
90% of celiac patients carry the HLA DQ2 molecule encoded 
by the HLA alleles DQA1*0501 and DQB1*0201. The remaining 
patients who do not carry the DQ2 molecule express, in most 
cases, the DQ8 molecule encoded by the HLA alleles DQA1*0301 
and DQB1*0302. However, it should be made clear that these 
alleles are a necessary but not suffi cient condition for the 
development of this disease, as confi rmed by the presence of 
these alleles in 25-30% of the general population. In addition, 
a number of non-HLA genes involved in the regulation of the 
immune response, located on the long arm of chromosome 
5, have been associated with the disease. Subsequent studies 
have also identifi ed gene variants related to the costimulatory 
molecule CTLA-4, the myosin IXB gene and the IL-2 and -21 
coding regions. This topic is still highly controversial; although 
the current heterogeneity of results may likely refl ect the 
genetic heterogeneity of various populations, there is no doubt 
that celiac disease should be considered a polygenic condition. 
Tissue transglutaminase is known to be the autoantigen 
to which anti-endomysium antibodies are directed. Tissue 
transglutaminase, or type 2 transglutaminase, is a member 
of the transglutaminase family, calcium-dependent enzymes 
that catalyse the transfer of peptide chains from one protein to 
another (cross-linking) and are involved in the wound repair 
process. Tissue transglutaminase catalyses transamidation 
reactions between the amide group of a glutamine residue and 
the amino group of a lysine residue, releasing an ammonia 
molecule and forming an -( glutamine)-lysine bond. Through 

this function, transglutaminase catalyses the cross-linking 
of proteins in the extracellular matrix and thus the repair of 
wounds. In the case of celiac disease, this leads to the formation 
of a gliadin-transglutaminase complex with the creation of a 
neoheptum. In the absence of an amine donor or the presence of 
an acidic pH, transglutaminase instead catalyses a deamidation 
reaction of the glutamine residue, which reacts with a water 
molecule to form a glutamic acid residue. The importance of 
tissue transglutaminase in the pathogenesis of celiac disease 
is demonstrated not only by the fact that it is the target of 
anti-endomysium antibodies, but also by the fact that, among 
other proteins, gliadin is a preferred substrate. By specifi cally 
deamidating the glutamine residues in which gliadins are 
particularly rich, transglutaminase increases the binding 
affi nity between gliadins and HLA molecules DQ2 and DQ8. Thus 
deamidated, gliadin is presented by antigen-presenting cells to 
T lymphocytes in a form that more effectively activates them. 
Numerous demonstrations confi rm that cells comprising HLA 
DQ2/DQ8-restricted innate immunity (macrophages, dendritic 
cells, enterocytes) present gliadin, which has penetrated 
the intestinal wall transcellular (through enterocytes) or 
paracellularly (between enterocytes), to the antigen receptor 
of CD4+ lymphocytes in an unmodifi ed or, more frequently, 
deamidated form. The resulting T-cell activation results 
in the hyperproduction of proinfl ammatory Th1 cytokines 
(interferon-, IL-2 and -15), which, together with the direct 
cytotoxic action of intraepithelial CD8+ lymphocytes and the 
activation of metalloproteases, induces a drastic acceleration 
of enterocyte apoptosis, resulting in villus atrophy and cellular 
hyperproliferation with crypt hyperplasia-hypertrophy. 
Although there is no doubt that cell-mediated immunity plays 
a very important role in the pathogenesis of celiac disease, 
there is ample evidence to suggest that humoral immunity is 
involved. In untreated celiac disease, high serum levels of anti-
gliadin and tissue transglutaminase (or anti-endomysium) 
antibodies are found. Both are gluten-dependent, i.e. they 
become negative after exclusion of gluten from the diet. It has 
been proposed that the pathogenetic mechanism leading to the 
production of these antibodies is triggered by the formation of 
gliadin-transglutaminase complexes, which are also presented 
to the immune system; although it is not yet clear whether the 
role played by humoral immunity is pathogenically primary or 
secondary, it is undeniable that the search for these antibodies 
is a great diagnostic aid [1,11-15] table 2.

Clinical profi les

In the literature, there is no unanimity about the 
classifi cation of the pathological forms except for the best 
known: the ‘typical’ (classical or evident) form [10]. This 
form, whether it begins in childhood or in adulthood, 
presents diarrhoea (less frequent in overweight or obese 
subjects) with consequent loss of electrolytes and liquids, 
dehydration, weight loss, malabsorption, vitamin defi ciency, 
steatorrhoea, abdominal cramps and extraintestinal 
symptoms [16-18]. With skin manifestations (ecchymoses, 
petechiae, oedemas, atopic or seborrhoeic or herpetiform 
dermatitis, hyperkeratosis, stomatitis, mouth ulcers) [19-
26]. Endocrinological (amenorrhoea, infertility, impotence, 
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hyperparathyroidism, hypotestosteronism, hypothyroidism, 
diabetes, hypercortisolemia, metabolic syndrome, obesity) [27-
31]. Haematological (anaemia, haemorrhage, thrombocytosis, 
hyperhomocysteinemia) [32-43]. Hepatic (hepatic steatosis, 
autoimmune hepatitis and hepatic-biliary morbidity  [44-
47]. Muscular (atrophy, muscle weakness and tetany) [10,48-
50]. Hypovitaminic (especially calcium, iron, magnesium, 
b-complex including folates, vitamin k and vitamin d) [51-
53]. Neurological and psychiatric (ataxia ataxia, seizures, 
peripheral neuropathy and demyelinating lesions of the 
central nervous system, mood disorders and psychosis) [54-
57]. Immune (allergies, immunodefi ciencies and immune 
vulnerability) [10,58-60]. And skeletal (rickets in infants 
and children, osteopenia, osteoporosis, osteoarthropathy and 
pathological fractures) [61,62]. The “typical form” of celiac 
disease has positivity for one or all of the following antibody 
markers: anti-transglutaminase antibodies (anti-tTG, IgA), 
anti-endomysium (anti-EMA, IgA) which is considered a 
confi rmatory test for the former, and anti-gliadin deaminated 
peptides (anti-DPG, IGG). The onset of symptoms is generally 
gradual and characterised by a time interval of months or 
years after the introduction of gluten unless the condition 
is so severe that it is already disabling from the fi rst gluten 
intake; however, in patients who have been on a gluten-free 
diet for a long time, the occasional ingestion of gluten may 
cause immediate symptoms, with vomiting and/or abdominal 
colic [63,64].

Celiac disease, in its typical form, can also be 

a) Responding, if within 6 months there is improvement in 
symptoms in association with the gluten-free diet.

b) Resistant (or non-responsive), if symptoms tend to 
recur within 6-12 months despite perfect adherence 
to the gluten-free diet. In this case, there is likely 
comorbidity with other morbid conditions that facilitate 
or aggravate the celiac condition, such as SIBO, tropical 
sprue, eosinophilic enteritis, food intolerances, ulcers 
of the small intestinal tract, microscopic colitis, 
lymphomas, collagenous sprue, diverticulitis and 
Crohn’s disease: it is necessary to act on the cause and 

work on maintaining a gluten-free diet, associating 
where necessary pharmacological therapy with 
antibiotics, antihistamines and/or cortisone, and in the 
worst cases with methotrexate and/or cyclosporine. 

c) Refractory, if it does not respond to the gluten-free diet 
even after 1 year. The most probable causes are a clonal 
increase and/or the presence of aberrant T lymphocytes 
and merit special clinical attention, with possible 
immunological therapy with immunosuppressants.

In addition to the ‘typical form’, other so-called ‘atypical’ 
pathological forms  [1,10,65 -71]. Have been identifi ed in recent 
years, mainly on an asymptomatic (and clinical) basis and as a 
consequence of gluten intake:

1. “Silent”, which includes both intestinal and 
extraintestinal symptoms, but with histological 
manifestations that are less marked than in the case 
of the overt disease, chronic and resistant constipation 
(replacing diarrhoea and dehydration, which occur 
rarely or are completely absent) and greater presence 
of gastroenterological symptoms such as gastritis and 
chronic duodenitis, refl ux oesophagitis, incontinence 
of the cardia and pylorus, biliary disorders, intestinal 
microbiota alterations causing colitis and diverticulitis, 
abdominal bloating and vagal hyperexcitability 
symptoms, which are almost always typical of moderate 
to severe intestinal dysbiosis. Serological markers are 
inactive, but genetic positivity (HLA-DQ2/8) and an 
increased total IgE value are almost always present, 
as is the presence of histological damage that is not, 
however, clearly attributable to celiac disease.

2. “Latent”, which includes both the symptoms of the 
typical and the silent form, but which are even more 
attenuated and nuanced. Serological markers may be 
active, as well as genetic positivity (HLA-DQ2/8), but 
in the absence of histological damage unless typical 
of mild-to-moderate intestinal dysbiosis. IgE may be 
higher than normal values.

3. “Potential”, which includes both the symptoms of the 
typical and the silent form, but even more attenuated 
and nuanced. Serological markers may be active, in the 
presence or absence of genetic positivity (HLA-DQ2/8), 
but in the absence of histological damage if not typical 
of mild-to-moderate intestinal dysbiosis. IgE may be 
higher than normal values.

Distinct from celiac disease is the so-called “non-celiac 
gluten sensitivity” (NCGS) [72-77]. Which is neither an allergic 
reaction nor an autoimmune disease. To better understand this 
new disease entity, however, it is necessary to take a step back 
and better contextualise the pathological universe of ‘gluten’. 
In fact, while wheat allergy is a true allergic reaction (diagnosed 
by positivity to specifi c IgE antibodies), celiac disease is an 
enteropathy on an autoimmune basis in response to the intake 
of gluten (diagnosed by serological, genetic and histological 
tests by biopsy of the small intestine tract), non-celiac gluten 

Table 2: Multifactorial etiopathological table of celiac disease.

FACTORS DESCRIPTION

Environmental 
factors

1. Ingestion of gluten.

Genetic factors

1. HLA-DQ2 / DQ8.
Tissue transglutaminase activates gliadin, which activates 

CD4+ T lymphocytes present in the lamina propria of 
the intestinal mucosa. These T lymphocytes migrate 
from the lamina propria to the subepithelial site and 
start producing various cytokines, such as interferon-
gamma (IFN-gamma), interleukin 2-4-5-6-10, tissue 
necrosis factor (TNF alpha) and transforming growth 
factor (TGF-beta). These cytokines cause apoptosis 
and cell hyperproliferation leading to fl attening of 
the intestinal mucosa, altering enzymatic digestion 
processes and normal intestinal permeability.

Immunological 
factors

1. IgA anti-tTG: Anti-transglutaminase antibodies.
2. IgA anti-EMA: Anti-endomysium antibodies.
3. IgG anti-DPG: Anti-gliadin deamidate antibodies.
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sensitivity, on the other hand, is an infl ammatory reaction 
resulting from gluten intake by mechanisms that are not yet 
fully understood, but with symptoms very close to the attenuated 
forms of celiac disease, without histological damage but with 
anti-gliadin IgA/IgG marker positivity in 50% of cases; for this 
reason, in the opinion of the writers, this condition can still be 
considered an intermediate form between the celiac condition 
and the specifi c allergic reaction, in which IL1/2/6, TNF-alpha 
and INF-Gamma are the components that activate the non-
specifi c immune response, which is composed of macrophages 
and neutrophils, more rarely monocytes, and the intestinal 
release of IgE is the cause of mast cell degranulation, effectively 
triggering a systemic histamine cascade. It is no coincidence 
that in wheat we fi nd at least 3 groups of substances that can 
be troublesome for our immune system: a) gluten, composed 
of gliadin and glutenin, which with its residues rich in proline 
and glutamine, leaves peptides that cannot be broken down 
due to the lack of specifi c enzymes. These peptides increase 
the increase in zonulin, open up junctions and stimulate 
immune activation both through antigens present in the cells 
and through IL1-beta infl ammasome-mediated; b) Amylase-
Trypsin Inhibitors (ATIs), a class of albumins representing 4% 
of wheat proteins, which are highly protease-resistant and 
can inhibit the function of pancreatic amylases and proteases, 
greatly worsening the digestive outcome. These proteins are 
also responsible for activating innate immunity, especially 
TRL4, in both celiacs and NCGS, and are the main causes of non-
response to the gluten-free diet. Their measurement is being 
used to predict the effi cacy of response to biotechnological 
drugs. These proteins can mediate the release of Il8/2, TNF, 
MCP1 that profoundly stimulate local immune activity, which 
as we now know reverberates on systemic immune activity; 
c) FODMAPs, especially mono/di/oligosaccharides and fi bres 
that are not digestible by us, but which can glycate, activating 
RAGE (receptors for glycated proteins) and favour unwanted 
microbial species that thrive and can ferment, causing bloating 
and meteorism, and further stimulate infl ammation table 3.

Celiac disease and intestinal microbiota

Starting from the premise, therefore, that the celiac 
condition is an autoimmune-based enteropathy affecting 
the small intestine and triggered by the ingestion of foods 
containing gluten in genetically predisposed individuals, it is 

important to study its correlations with intestinal dysbiosis 
(understood as quantitative and/or qualitative alterations 
in the enteric fl ora), as it is known that an alteration in the 
intestinal microbiota can promote or anticipate the onset 
of celiac disease or aggravate its symptoms, by promoting 
damage to the intestinal mucosa and its ability to permeate 
the environment from the passage of microorganisms from 
the intestinal lumen to other internal pathways in the body. 
Evaluations of the microbiota in patients with celiac disease 
on a gluten-free diet have, however, revealed signifi cant 
alterations, especially in those in whom, despite the diet, an 
adequate state of well-being was not being achieved. The 
majority of duodenal biopsies from patients with celiac disease 
compared to those from healthy patients showed an increase 
in Staphylococcus spp. and Bacteroides fragilis bacteria, and a 
subsequent reduction in Bifi dobacterium (especially longum), 
and to a lesser extent Prevotella and Lactobacillus. Thus 
there is a lack of micro-organisms producing short-chain 
fatty acids, which have an anti-infl ammatory effect on the 
intestinal mucosa, or which promote the presence of mucus as 
a defence factor. It, therefore, becomes important to treat with 
both prebiotics and specifi c probiotics (e.g. Bifi dobacterium 
longum ES1, which can reduce activated T lymphocytes and 
infl ammatory markers such as TNF-alpha) that favour the 
colonisation of bacteria producing short-chain fatty acids. 
Diet and lifestyle are key to rebalancing the microbiota. In the 
scientifi c literature, however, it is not yet clear whether the 
alterations in the microbiota are one of the causes activating 
the celiac condition or whether it is the celiac condition that 
triggers the infl ammatory mechanism altering the microbiota 
[2,3,78-82].

Psychological profi les

Recent clinical studies have shown that there is a direct 
correlation between untreated celiac disease and the worsening 
of psychological and psychiatric symptoms such as anxiety 
disorders, mood disorders, ADHD, the autistic spectrum, 
depression and eating disorders, whereas there does not seem to 
be a correlation with bipolar forms, the schizophrenic spectrum 
and personality disorders, although a distinction should be 
made between celiac disease-related symptoms and those 
caused by intestinal dysbiotic forms, which are also related 
to psychotic symptoms. It is therefore important to provide 

Table 3: Marsh classifi cation. [1, 15, 131].
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celiac sufferers with psychological and psychiatric support, 
especially in cases where some psychiatric comorbidities or 
symptoms have not been treated pharmacologically and/or 
with psychotherapy [83-119]. 

Celiac disease in emergency medicine

Prolonged exposure to gluten due to a lax agglutination 
diet and/or late diagnosis is the most important factor in the 
development of complications of celiac disease. It is known that 
the mortality rate for celiacs diagnosed in childhood and since 
then under strict dietary treatment is no higher than that of the 
general population, whereas in celiacs diagnosed in adulthood 
the mortality rate is doubled and increases 6-fold in the case 
of frequent dietary transgressions. The increased mortality 
that characterises celiac disease in adults is underpinned by 
the onset of several complications that should be suspected 
when there is no clinical or histological response to the diet, or 
when, despite a strict diet, symptoms such as abdominal pain, 
fever, diarrhoea, haemorrhages and anaemia reappear. These 
complications have a high mortality rate and can occur many 
years after the diagnosis of celiac disease, but fortunately, 
they are rare. On the other hand, the risk of developing these 
complications is directly proportional to the age at diagnosis of 
celiac disease and they are almost exclusively found in patients 
with a major form of celiac disease. Intestinal lymphoma is 
the most prominent complication in terms of frequency and 
severity. It is a high-grade, blastic, enteropathy-associated 
T-cell lymphoma (EATCL), often occurring between the fi fth 
and seventh decade of life. The clinical picture in most cases 
is characterised by abdominal pain, weight loss, fever and 
diarrhoea; in other cases, the onset may also be intestinal 
obstruction or perforation. Ulcerative jejunitis is a rarer 
complication and is characterised by multiple, transverse ulcers 
of the small intestine, followed by scar retraction, often leading 
to stenosis of the affected tract. Histologically, the lesions have a 
non-specifi c, non-granulomatous infl ammatory infi ltrate and 
varying degrees of villous atrophy in the mucosa adjacent to the 
ulceration. The clinical features are similar to those of EATCL 
with which ulcerative jejunitis is often associated. Mortality 
in the latter exceeds 70% and is due to intestinal occlusions, 
perforations and haemorrhages. Refractory celiac disease is 
characterised, as mentioned above, by duodenal mucosa with 
severe villous atrophy despite the agglutination diet, which 
is clinically accompanied by a recurrence of symptoms. Since 
the aberrant phenotype of intraepithelial lymphocytes and the 
monoclonal rearrangement of the TRC -chain are often present 
in refractory celiac disease and ulcerative jejunitis in addition 
to EATCL, it has been proposed that these three complications 
may represent three different stages of a single developmental 
spectrum with a poor prognosis. Other neoplastic complications 
of celiac disease are adenocarcinoma of the small intestine 
and squamous cell carcinoma of the pharynx and oesophagus. 
Non-neoplastic complications are atrophy of the spleen 
with functional hyposplenism, potentially leading to fatal 
infections, and collagenous sprue, which is characterised by the 
deposition of thick bands of subepithelial collagen. Suspicion 
of these conditions necessitates instrumental investigations 
aimed at visualising the entire intestine. An important tool for 
both direct observations of lesions and biopsy of distal sections 

of the small bowel is ‘double-balloon enteroscopy. The recent 
introduction of the endoscopic video capsule, a simple and 
practical method of investigation, allows the visualization of 
the small intestine along its entire length, reaching intestinal 
areas inaccessible to traditional endoscopic manoeuvres. This 
method, therefore, provides more detailed information on the 
extent and number of lesions present and, although it does 
not allow biopsies to be taken, it is a preliminary investigation 
to enteroscopy. Finally, the enema of the small intestine 
allows the detection of stenosis, which is indirect evidence of 
ulceration [10,120-123].

Diagnostic profi les and differential hypotheses

As mentioned above, laboratory data and symptoms vary 
according to the severity and extent of the intestinal damage 
[1]. Celiac-specifi c laboratory tests (IgA EMA, IgA tTG, IgA/
IgG DGP) and intestinal biopsy are the most reliable tools 
for diagnosis. Faecal and haematological examinations and 
radiology studies, while showing abnormalities, rarely direct 
the diagnosis because similar alterations are common with 
other malabsorptive diseases. Genetic testing of HLA DQ2 and 
DQ8 is useful in ruling out celiac disease in specifi c clinical 
cases, but other serological and instrumental tests may be 
useful in making the fi nal diagnosis:

1) vitamin and salt defi ciency;

2) ultrasound scan of the spleen, looking for atrophy;

3) hypercholesterolemia and transaminases;

4) Physico-chemical stool test;

5) xylose and lactulose-mannitol tests.

However, the latter tests, lacking specifi city, cannot be 
included in routine tests in suspected celiac disease.

Of interest, although rarely prescribed because marked 
features of interest are not always found, is the barium meal 
X-ray, which in cases of celiac disease would show dilation of 
the loops of the small bowel with the digiunal foliar morphology 
markedly thickened or fl attened; excessive fl uid secretion in the 
proximal tenue, then, associated with insuffi cient absorption 
of intraluminal contents causes dilation of the barium with a 
decrease in contrast in the more distal bowel [1]. 

Diseases associated with celiac disease include dermatitis 
herpetiformis, seborrheic and atopic dermatitis, type 1 
diabetes mellitus, epilepsy, IgA nephropathy, Yashimoto’s 
syndrome, pericarditis, Down’s syndrome, and sarcoidosis. 
Also of doubtful correlation: various autoimmune conditions, 
schizophrenia and psychotic disorders, Addison’s disease and 
chronic pneumopathies [1].

In 2015, 30 of the world’s leading experts in gluten-related 
disorders jointly outlined the new guidelines for the diagnosis 
of Non-Celiac Gluten Sensitivity (SGNC). “The Salerno Experts’ 
Criteria”, in the absence of biomarkers, represents the fi rst 
internationally shared recommendation for a model diagnostic 
protocol for confi rming the condition. According to the latest 
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review of studies, from the epidemiological point of view, it is 
estimated that it is more frequent than celiac disease (1% of 
the population) and that it affects mainly women, compared to 
men. In general, the onset of symptoms appears a few hours 
or days after gluten intake. As for the therapy, the answer of 
experts is that this is represented by a gluten-free diet, exactly 
as in the case of celiac disease [124].

Taking into account the global prevalence [125]. The various 
aspects characterizing celiac disease [126,127]. Including the 

hypothesis of non-celiac gluten sensitivity and all the slow-
reactive forms, potential with or without minimal lesions and 
seronegative [128,129]. Here below we suggest a diagnostic 
scheme for the suspicion of celiac disease and non-celiac forms 
of gluten sensitivity (Diagnostic Scheme for Celiac Disease and 
Nonceliac Gluten Sensitivity, DSCNC) table 4.

Treatments and prospects

The standard treatment for celiac disease is a gluten-free 
diet, which must be very strict and followed scrupulously 

 
                                                     Suspicion of celiac disease  
                                                 and non-celiac forms of gluten sensitivity 
 
 
 
 
                               A   Serological investigation: IgA EMA, IgA tTG, IgA/IgG DGP  
                               B   Genetic investigation: HLA-DQ2.2 / DQ2.5 / DQ8 o DQB1*02 
                               C   Biopsy investigation of duodenal, digiunal and/or ileal tissue,  
                                     with findings of villous atrophy, lymphocytic infiltrates, altered  
                                     ville/crypt ratios                                 
                               D   Allergy survey: IgE specific to wheat and taxonomically related  
                                                              taxonomically related cereals, such as barley, spelt  
                                                              and rye. 
 
 
 
 
                                                             HYPOTHESIS no. 1 
                                                                A+ / B+ / C+ / D+              
                          Confirmation of celiac disease, in comorbidity with allergological findings                           
 
                                                           HYPOTHESIS no. 2 
                                                                A- / B- / C- / D-              
                             Confirmation of exclusion of celiac disease and/or allergic nature.  
                                   Consider other clinical hypotheses, including psychosomatic forms.  
                                   psychosomatic forms.                           
 
                                                           HYPOTHESIS no. 3 
                                                                A- / B- / C- / D+              
                                  Confirmation of exclusion of celiac disease but allergy hypothesis                 
         
                                                           HYPOTHESIS no. 4 
                                                       A- / B+ / C weakly + / (D+/-)              
              Confirmation of 'silent' celiac disease, to be reassessed, with or without allergological findings                           
 
                                                            HYPOTHESIS no. 5 
                                                              A+ / B+ / C- / (D+/-)              
                        Confirmation of 'potential' celiac disease, with or without allergological findings                          
 
                                                            HYPOTHESIS no. 6 
                                                              A+ / B- / C- / (D+/-)              

                                      Probable False Positive, to be re-evaluated, with or without allergy findings        
 
                                                           HYPOTHESIS no. 7 
                                                       A- / B+ / C+ or weakly + / (D+/-)                           
                     Confirmation of 'latent' celiac disease, to be reassessed, with or without allergy findings 
 
                                                            HYPOTHESIS no. 8 
                                                      A- / B- / C+ or weakly + / (D+/-)                                 

Exclusion of coeliac disease, with or without allergological findings. Other enteropathic hypotheses                         
to be evaluated  capable of causing intestinal atrophic damage: Crohn's disease, alpha chain disease,  

diffuse intestinal lymphoma, giardiasis, rejection disease, hypogammaglobulinemia, peptide duodenitis,                   
Zollinger-Ellison syndrome, post-gastrointestinal syndrome, chemoradiation therapy, severe malnutrition,                    

tropical sprue, HIV enteropathy, SIBO 
 

Table 4: Diagnostic Scheme for Celiac Disease and Nonceliac Gluten Sensitivity, DSCNC: proposal for a diagnostic protocol.
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throughout life, requiring not only the elimination of all 
foods containing wheat and its derivatives but also those 
containing cereals taxonomically related to wheat. Based 
on this assumption, we consider it appropriate to perform a 
control biopsy after 12-18 months of removal of gluten from 
the diet (suffi cient time for the lesions to normalise). A control 
duodenal biopsy is essential if there is no clinical response 
to the gluten-free diet. In such cases, the initial diagnosis of 
celiac disease must fi rst be re-evaluated to ensure that the 
patient has enteropathy and that this enteropathy is gluten-
dependent, and then it must be ensured that the patient is 
following a suffi ciently strict diet. Vitamin and salt supplements 
are suggested when necessary, as well as pharmacological 
therapies in the most resistant cases or those refractory to the 
gluten-free diet: specifi c antibiotic drugs, antihistamines and 
corticosteroids, the latter for a short cycle of 3-5 days at a low 
dosage, in the hypothesis of severe gastroenteric episodes or 
refractory celiac disease, up to immunosuppressive drugs such 
as methotrexate and cyclosporine. The prognosis is excellent 
if the prescribed therapy is carried out correctly and rare 
complications do not occur; indeed, some studies show that it 
is a condition that can disappear on its own after a medium to 
a long period of abstention from gluten intake. In the future, 
too, the focus is on fi nding new products to combat the disease, 
such as oral glutenases to counteract the effects of gliadin in 
sensitive individuals, as well as the use of larazotide acetate to 
counteract increased intestinal permeability and tTG inhibitors 
to reduce the toxic effects of gluten intake [1,130-133].

Conclusions

The state of the art on celiac disease is still unable to 
explain the precise aetiology and atypical forms of the disease, 
as well as the real impact of genetic predisposition on clinical 
manifestations. Research continues and seems to point the way 
to a complete resolution of this enteropathy that has been so 
prevalent over the last two decades.
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