
De�nition 
Celiac disease (CD) is de�ned as a permanent intolerance to gluten. 
It is an autoimmune condition that appears in genetically 
predisposed subjects. It is prompted and maintained by the 
consumption of cereals containing gliadins or prolamins, which are 
present in wheat, barley, rye and oats (1,2).

Historical antecedents
The �rst descriptions of the disease were made in the second half of 
the 2nd century BC by the Greek physician, Areateus de Cappadocia, 
from Asia Minor. His works were published in England in 1856 by Dr 
Francis Adams.
 
The Greek word koliakós, from which the disease derives its name, 
means “those who suffer with their abdomen”.
 
In 1888, twenty-one centuries after Areateus' original description, 
the English physician Samuel Gee, reported the clinical condition of 
CD in children and adults, providing the �rst classic description of 
the disease.
 
After the Second World War, a crucial advance was made and 
described in great detail by the Dutch pediatrician Dr Dicke, who 
published his doctoral thesis at the University of Rotterdam in 
Holland in 1950. He conclusively demonstrated that celiac children 
experienced an extraordinary improvement when foodstuffs 
containing �our from wheat, barley and rye were excluded from 
their diet. 
 
Shortly afterwards, in 1954, Dr Paulley, an English physician, 
reported the characteristic histological change of the small 
intestine, after studying material from a “surgical” intestinal sample 
obtained from a celiac patient. This was the �rst time the presence of 
intestinal villous atrophy was described as being a lesion 
characteristic of CD (3).

Etiology
The medical physicians Van de Kamer and Dicke discovered that 
gluten, a protein present in wheat �our, was the principal toxic 
agent responsible for CD (4).
 
Gluten is the protein fraction of wheat and related cereals. It may be 
fragmented into ethanol-soluble gliadins and prolamins, and 
insoluble glutenins in the same. They are the main causes of toxicity 
in the intestinal mucosa, although recent studies suggest that 
glutenins can also damage it. Common to all the gliadins of wheat is 
their high glutamine and proline content, while those of maize and 
rice have a low content of these aminoacids. This particular 
aminoacid composition confers a distinct capacity to stimulate the 
immune system markedly. The wheat gliadins can be separated by 

electrophoresis into four fractions, known as , ,  and . All of them 
have a toxic capacity in the intestinal mucosa, but the  fraction may 
be mainly responsible for the disease. This peptide, comprising 33 
aminoacids, is resistant to the degradation of the enzymes in the 
stomach and pancreas, and the proteases of the human intestine, 
and is unaltered after the digestion of the gluten (5).

Epidemiology
CD is one of the most prevalent chronic illnesses worldwide (one 
case per 100-200 individuals), although only 20-50% of them 
present symptoms (6). 
 
It has been postulated that the condition predominantly affects 
white Europeans, although it has also been described in Arab 
populations, and there are some studies of its incidence in Asia and 
India (7), and in China and sub-Saharan countries. It is a very 
common illness throughout the world, except in Japan and China. 
The populations of these latter two countries are characterized by a 
very low prevalence of the HLA-DQ2 genotype, which is important 
for hereditary transmission, and a low level of consumption of 
cereals containing wheat, since their diet is principally based on rice, 
which partially prevents the appearance of the disease.
 
Epidemiological studies based on case records underestimated the 
real frequency of the disease, since they included patients who had 
already been diagnosed, fundamentally with the classic forms of 
infant CD. It was subsequently observed that more cases were being 
identi�ed in adults, as were oligosymptomatic forms, with extra-
digestive manifestations, and even asymptomatic cases (8). Thus, in 
our study, 60% of patients with CD were diagnosed in adulthood (9). 
 
In Spain, at least one in 389 people in the general population 
exhibits CD (10), which is a similar rate to that reported in other 
European and American countries (11-15).

Screening studies of CD in the general population have revealed a 
high prevalence of the disease (one per 100-200 people), and low 
levels of diagnosis (16).

An Italian study of schoolchildren aged between 6 and 15 years, 
with a screening protocol that included antigliadin and 
antiendomysial antibodies, and duodenal biopsy of those who 
tested positive in the two screenings, found a prevalence of one in 
184 (17).
 
Studies of Saharawi children showed a high frequency (5.6%) of CD 
in that population, which could be related to the high level of 
consumption of cereals, since their diet is based on wheat �our, as 
well as to a stronger genetic disposition (18).
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A recently published Swedish study found that the prevalence of 
symptomatic CD decreased after the dietary recommendations 
were introduced in 1996, but no differences could be found in the 
cases of CD not diagnosed following the screening of the newborn, 
before and after 1996 (19).

Pathogeny
The �rst publication about the family nature of CD dates from 1935 
(20). Currently, we know that there is 75% concordance for CD 
between monozygotic twins compared with 11% for dizygotic 
twins (21), which is evidence of the disease's heavy genetic load 
(22,23).

There is a strong association with HLA-DQ2, whose pathogenic 
involvement has been widely demonstrated.
 
The strongest genetic association is with the haplotypes DR3-DQ2 
and DR5/7-DQ2 of the class II HLA system. The molecule DQ2 is an / 
heterodimer that is expressed on the surface of B lymphocytes, 
activated T lymphocytes and antigen-presenting cells. This 
molecule is encoded by the alleles DQA1*0501 and DQB1*0201 (24), 
which are normally inherited on the same chromosome (cis 
inheritance) within the DR3-DQ2 haplotype. It is also possible that 
they are inherited on different chromosomes (trans inheritance) in 
the DR5-DQA1*0501 and DR7-DQB1*0201 haplotypes. The �nal 
result is the same – the formation of the heterodimer HLA-DQ2 with 
an ALPHA1*0501 chain and another BETA1*0201, which confer 
susceptibility to CD (25).

From 2 to 10% of those with the disease are HLA-DQ2-negative; 
most of them have in common the presence of the DQ8 
heterodimer (26), which exhibits certain characteristics of the 
peptide-binding cleft, similar to the DQ2 heterodimer (27). 

However, the DQ2 haplotype is also present in 20-30% of the 
general population (28), as demonstrated by the necessity for other 
genetic or environmental factors that are responsible for the 
development of the disease. Thus, it has been observed that within 
the class I HLA gene the MICA 5.1 allele is associated with non-classic 
forms of CD in subjects containing the high-risk DQ2 heterodimer 
(29,30). This gene can be protective or may modulate the 
phenotypic expression of CD in celiac patients, doing so to the same 
extent in DQ2-positive and DQ2-negative cases. The functional role 
of MICA in the pathogenesis of CD is yet to be ascertained (31).

The risk of developing typical forms of CD is associated with the 
DR7/DQ2 haplotype, and B8/DR3/DQ2 is signi�cantly more 
frequent in atypical patients. In these, the MICA A5.1 allele confers 
an additional effect on the DR3/DQ2 haplotype that may modulate 
the development of the disease.  The MICA gene does not appear to 
be involved in the susceptibility towards suffering from CD, but does 
seem to play an important role in the development of the various 
forms of the disease. MICB also appears to in�uence the various 
polymorphisms of CD (32).

T cells are present in normal intestinal mucosa, both in the lamina 
propria and between the enterocytes (intraepithelial lymphocytes, 
or IELs). In the epithelia of the intestinal mucosa of a celiac patient 
exposed to gluten the populations of TCR alpha/beta, CD8+ and TCR 
gamma/delta are expanded, all expressing the marker of Ki67 
proliferation. When the gluten-free diet (GFD) was established, the 
IELs of the TCR alpha/beta CD8+ type returned to normal, while the 
gamma/delta IELs remained at permanently high levels (33).

The lymphocytes of the lamina propria are of the CD4+ type and 
recognize the gliadin expressed along with the HLA-DQ2 
heterodimer on the surface of the antigen-presenting cells. All these 
IEL populations, once activated, are capable of producing a large 
number of cytokinases with cytolytic potential, above all IFN-
gamma, IL-2, IL-6 and TNF-alpha (34). Additionally, the presence of 
characteristic markers reveals that some of these lymphocytes 
could be activated cytotoxic T cells, which would contribute to 

mucosal damage (35).
 
The next step in the evolution of the disease would be the 
in�ltration of the lamina propria by alpha/beta+ TCR lymphocytes, 
most of which are CD4+ and have a memory cell phenotype 
(CD45RO+) (36).
 
The acidic pH of the stomach is without doubt an important cause of 
deamination but the tissue transglutaminase (tTG) enzyme is 
mainly responsible for this process in the mucosa of the small 
intestine. A raised level of activity of this enzyme has been noted in 
the mucosa of celiac patients (37). 
 
tTG appears to induce controlled deamination of the residues of 
gliadin, in contrast to that produced spontaneously, which 
speci�cally affects those that are crucial for the effective anchoring 
of the peptides to the DQ2 molecule (38).

Thus, the pathogeny of CD appears to be directly related to the 
immune response to peptides derived from gliadin that are rich in 
glutamine residues, and which have been previously deaminated 
by tissue transglutaminase.

Spectrum of gluten intolerance
CD, or enteropathy due to gluten sensitivity, is characterized by the 
great heterogeneity of its forms of clinical presentation.
 
On the basis that CD can manifest itself in many clinical and 
histological forms, Logan (39) drew an analogy between gluten 
sensitivity and an iceberg, whereby the part above the water is 
equivalent to the classic forms of the disease, while the part below 
the water is like the so-called silent, latent and potential atypical 
forms (40).

Fig. 1. The Logan Celiac Disease iceberg 

Ÿ Classic or symptomatic forms: These are accompanied by 
symptoms of malabsorption and arise in genetically 
predisposed subjects.

Ÿ Silent or asymptomatic forms: These differ from the previous 
type in that they can take an asymptomatic form, or exhibit 
discreet symptoms (ferropenic anemia) or extra-intestinal 
symptoms (cryptogenic hypertransaminasemia, dermatitis 
herpetiformis, osteopenia, depression, etc.). The better 
understanding of the extra-digestive manifestations of the 
disease, and the search for cases within risk populations (�rst-
degree family members and diabetic juveniles) mean that 
increasing numbers of patients are being diagnosed with this 
form of CD.

Ÿ Latent forms: These are exhibited by people who have a normal 
intestinal biopsy with a gluten free diet and villous atrophy 
induced by gluten at another time during the evolution of the 
disease. It may be suspected in subjects with positive 
antiendomysial antibodies and normal histology, or with an 
increase in intraepithelial antibodies, which carry the type  and  
T receptors, or with a pattern of antibodies in the lumen similar 
to that of CD. These subjects may exhibit a minor or initial form 
of the disease.

Ÿ Potential forms: These affect apparently healthy individuals, 
and as such have a normal intestinal histology throughout their 
lives.
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Other classi�cations are currently used in which patients who have a 
clear digestive symptomatology, with chronic diarrhea and 
intestinal malabsorption are considered classic forms of the disease. 
Oligosymptomatic or asymptomatic patients are grouped together 
as atypical forms (41). 
 
Some studies demonstrate that the risk of suffering typical forms of 
CD is associated with the DR7/DQ2 haplotype, and the presence of 
B8/DR3/DQ2 is signi�cantly raised in patients with atypical forms of 
the disease. In these, the MICA-A5.1 allele confers an additive effect 
on the DR3/DQ2 haplotype, which could condition the 
development of the disease (42,43).  

Clinical presentations 
CD may present at any age and in an approximate proportion of 2-3 
women for each man. The majority of epidemiological studies have 
shown a greater prevalence in children than in adults (44), but this 
situation has been changing in recent years to the point where, 
currently, more adult patients are being diagnosed, and up to 20% 
of celiac patients are over 60 years of age at the time of diagnosis 
(45).
 
The clinical manifestations of CD differ across the age groups. Babies 
and young children (under 2 years), generally present with diarrhea, 
abdominal distention, vomiting, irritability, anorexia, and 
constipation. Older children and adolescents usually present with 
extra-intestinal forms, such as stunted growth, neurological 
symptoms, or anemia. When the disease is �orid, it usually manifests 
itself as a combination of diarrhea, weight loss, pain and/or 
abdominal discomfort, nausea and vomiting, �atulence, meteorism, 
asthenia and general weakness.
 
The frequency of bowel movements and the nature and consistency 
of the stools are very variable. In general, patients who present 
extensive intestinal affectation have 4-10 bowel movements daily 
that are soft or mushy and malodorous. However, patients may 
present with diarrhea, and some even have marked constipation. 
 
The sensation of abdominal distention is very frequent and 
accompanied by intense discomfort, with difficulty passing 
retained gases. Those suffering this commonly have digestive 
intolerance, manifested in the form of nausea and/or occasional 
food vomiting.
 
Weight loss of patients with CD generally depends on the severity 
and extent of the intestinal lesions, and on the capacity of the 
patient to compensate for the losses due to intestinal 
malabsorption by increased caloric intake. Some patients with 
signi�cant affectation have a good appetite and are capable of 
maintaining a stable weight (47) or present only a slight associated 
loss of weight. In cases of severe disease, this may be associated with 
a certain degree of anorexia, which is usually accompanied by a 
rapid and pronounced loss of weight.
 
Children and young people affected by CD exhibit stunted growth 
which, on occasion, may be very pronounced.
 
In most celiac patients, the observed weakness, lassitude and 
tiredness are a consequence of the frequent discomfort and the 
associated ferropenia or anemia, and the hypopotassemia and 
hypocalcemia that accompany it.
 
Abdominal pain may be de�ned as a persistent and diffuse 
discomfort that is predominantly peri-umbilical and epigastric, 
related to the retention of accumulated gases. It is accompanied by 
prominent abdominal distention in many cases, in which it 
produces great discomfort, even causing a very intense colic-type 
pain.
 
The classic or digestive forms are not the most frequent forms of CD, 
accounting for only 30-50% of cases; the remainder are silent or 
subclinical forms.

Associated diseases 

Clinical diagnosis
Some decades ago, CD was thought fundamentally to occur in 
children, given the presence of an intestinal malabsorption 
syndrome. Since then, there has been an increase in the 
oligosymptomatic and asymptomatic forms noted, and a high 
percentage of adult individuals have been found to have the 
disease. This has occurred as a consequence of our better 
understanding of the wide clinical spectrum of the process. On the 
other hand, although the different risk groups and the processes 
associated with CD are better identi�ed, latent and silent forms are 
being diagnosed in increasing proportions. The most habitual 
clinical forms in which the disease presents itself are considered 
below.
Ÿ Classic: Characterized by a syndrome of malabsorption, and 

occurring in children aged 2 to 5 years. It is the most frequent 
form of presentation in infancy. In adults, the appearance of 
chronic or intermittent diarrhea, with weight loss, should lead to 
a suspicion of the illness.

Ÿ Early onset: This is very infrequent and occurs in children under 
2 years of age, following the introduction of gluten into the diet. 
Breastfeeding delays but does not prevent the appearance of 
the disease. 

Ÿ With non-speci�c digestive symptoms: This form may 
manifest itself only as �atulence, or as nonspeci�c diarrhea in 
children, or irritable bowel syndrome in adults, even with 
constipation.

Ÿ Non-classic or extra-digestive: These are subjects with extra-
intestinal manifestations, or with not very striking digestive 
symptoms.

Ÿ Silent or asymptomatic: These are diagnosed above all in 
subjects belonging to groups at risk of having the disease.

Currently, cases that feature a predominance of digestive symptoms 
are classi�ed as classic or typical forms of CD, and atypical forms, 
which feature a predominance of extra-digestive symptoms (42).

CD takes many forms in its clinical presentation. It is relatively easy to 
consider CD as a diagnosis when there are digestive symptoms 
present, but not when they are absent (48). For this reason, it is 
useful to have a good understanding of its extra-intestinal 
manifestations (Table 1).

Associated diseases (Table 1)

Cutaneous manifestations: Dermatitis herpetiformis 
Dermatitis herpetiformis (DH) was �rst described in 1884 by Louis 
Duhring (49) and is classi�ed, along with pemphigus and the 
pemphigoid, within the group of bullous diseases. Currently, it is 
considered the cutaneous manifestation par excellence of gluten 
sensitivity. The characteristic symptom is an intense pruritis that can 
take variable forms of presentation, from vesicular papules with 
excoriations to eczematous or minimal erythema and purpura (50).

In reality, DH and CD are two phenotypic manifestations within the 
gluten sensitivity spectrum, their immunogenetic basis being the 
same. Thus, a high percentage of DH is found among intestinal 
biopsies of family members of DH patients (51).

DH is more common among young males, appearing above all in 
subjects of Caucasian origin. The characteristic lesions are blisters, 
urticarial plaques and excoriations. These are very itchy, and usually 
have a symmetrical distribution, particularly in the areas where 
rubbing occurs, such as the extensor surfaces of the elbows, the 
waist and buttocks, and the extensor surface of the knees.
 
From a clinical point of view, it tends to present a chronic recurrent 
course in which spontaneous remission occurs in only 10-15% of 
cases. The diagnosis is made by a biopsy of the unaffected skin from 
around the lesions and the demonstration by �uorescence 
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microscopy of the presence of granular or �brillar deposits of IgA at 
the level of the dermal papillae or just below the basal membrane. 
The initial lesion consists of the appearance of neutrophilic 
microabscesses at the level of the aforementioned papillae (52).
 
In DH the intestinal lesion is habitually of low intensity, and villous 
atrophy is found in up to two-thirds of cases, although this is usually 
asymptomatic from the digestive point of view. The serology of CD is 
usually positive, although with lower percentages than in other 
forms of presentation.
 
DH responds rapidly, although in a transitory manner, to 
pharmacological treatment with dapsones, and slowly, but 
de�nitively to a GFD. It presents in 25% of patients with CD and its 
presence is an unequivocal sign (100% certainty) of the existence of 
an associated CD.

Lesions of the oral mucosa, such as cold sores and cracked skin, 
alopecia areata and vitiligo, occur more frequently in patients with 
DH than in the general population. Thus, in 1995, Corazza (53) 
reported the association between alopecia areata and CD for the 
�rst time. Prospective serological screening of 256 patients with 
alopecia areata revealed the existence of three cases of CD, each of 
which was asymptomatic from a digestive point of view. However, 
other studies, such as that of Bardella (54), found no effect of the 
suppression of dietary gluten on hair growth in these patients.

The association of CD with psoriasis is controversial (55). Some 
authors have found that 16-30% of patients with psoriasis have CD 
antibodies, half of whom present an enteropathy of distinct 
intensity (56). Withdrawing gluten from the diet improves the 
cutaneous manifestations of the disease, including in cases with 
minor intestinal lesions or those with none. 

Osteoarticular pathology
Osteopenia and polyarteritis (57) are extra-digestive manifestations 
of EC. Osteoporosis can only be correctly evaluated by bone 
densitometry (58). Arteritis in CD may be peripheral, axial or 
combined, and is present in up to 25% of celiac patients (59).
 
Bone demineralization and joint pain are both improved in a 
sustained manner by treatment with a GFD.

Reproductive disorders
The risk of spontaneous abortion and the birth of babies of low 
weight is signi�cantly raised in celiac women, but is corrected by 
treatment with a GFD (60). Given the high frequency of CD in the 
general population, serological screening of pregnant women 
during the �rst trimester is considered appropriate, even though 
those women diagnosed with CD might run the risk of the 
aforementioned complications (61).
 
Other problems, such as impotence, sterility, or loss of sexual 
appetite, are also frequent in untreated patients (62).

Neurological affectation
Various neurological diseases have customarily been associated 
with CD. A study by Hadjvassiliou et al. (63) showed that up to 57% of 
patients with neurological diseases of unknown cause (ataxias, 
peripheral neuropathies, myelopathies, myopathies, motor 
neuropathies and multiple mononeuritis) exhibit raised levels of 
antigliadin antibodies, the prevalence of CD in each group being 
greater than 16%.

CD may be associated with up to 8% of cases with neurological 
symptoms, basically those pertaining to cerebellar ataxia, epilepsy, 
peripheral neuropathy and multiple sclerosis. Patients with CD and 
n e u r o l o g i c a l  m a n i f e s t a t i o n s  e x h i b i t  l i t t l e  d i g e s t i v e 
symptomatology, with the consequence that the gluten sensitivity 
is generally diagnosed late (64). The recognition of CD is important, 
given that the early suppression of gluten, after the onset of the 

neurological symptoms, may lead to its improvement or even its 
complete disappearance. The pathogeny of the neurological 
involvement in CD is not well understood, but has been ascribed an 
autoimmune origin. In celiac patients with neurological symptoms 
the presence of anti-Purkinje cell and anti-SNC neuron antibodies 
has been shown (65).
 
Cerebellar ataxia is the neurological process that has most 
commonly been associated with CD, although other neurological 
forms of presentation of CD, such as epilepsy, myoclonus, etc., have 
been reported.
 
Other neuropsychiatric symptoms associated with CD, such as 
changes of character, irritability and depression, usually improve 
signi�cantly once the disease has been diagnosed and treated with 
a GFD.

Liver diseases :
CD is often associated with changes in the liver. These occur in up to 
10% of cases, generally presenting as a nonspeci�c reactive 
hepatitis. Analytical changes and histological lesions both 
disappear following gluten withdrawal. In these cases, it is not 
considered appropriate to carry out a liver biopsy, the technique 
only being applied when transaminase levels are not normalized 
after a long period on a GFD, or when a speci�c liver disease is 
suspected (66).

CD is a cause of persistent cryptogenic hypertransaminasemia and 
should be included in the determination of anti-tTG antibodies in 
the diagnostic protocols of these patients (67). It is thought that 
reactive hepatitis provoked in these patients is due to the increase in 
intestinal permeability, which provokes the passage of liver 
antigens through the portal venous system, producing a wide 
variety of autoimmune hepatic lesions (68).

The possibility that serious types of hepatopathy may occur has 
recently been raised, including in the form of acute, fulminant 
hepatitis, which it has been possible to control effectively by 
establishing a GFD, thereby avoiding the need for a liver transplant 
to treat this serious illness (69).

Hematological changes 
The determination of hematological parameters can reveal 
evidence of such conditions as hyposplenism (thrombocytosis, 
stippled erythrocytes and Howell-Jolly bodies) or hypersplenism 
( leucopenia ,  thrombopenia) ,  prothrombin de�cienc y, 
hypertransaminasemia, amongst others. However, ferropenic 
anemia is the most commonly found disorder.

Ferropenic anemia 
Ferropenia and ferropenic anemia are the analytical and 
hematological changes most frequently associated with CD. They 
are caused by a de�ciency in the intestinal absorption of iron (70).
From a clinical perspective it is important to bear in mind that 
approximately 5% of patients with ferropenic anemia have CD 
arising from the same cause. Nutritional de�ciencies alone do not 
explain this, and it appears that the in�ammation contributes to its 
presence in some individuals (71). The percentage is even higher if 
we consider only refractory anemia. 

In the case of ferropenic anemia of unclear origin, especially for 
patients who do not respond well to substitutive treatment by the 
oral administration of iron, an endoscopy must be carried out, 
including a duodenal biopsy, to rule out the presence of an 
associated CD (72).

Without doubt, the presence of the aforementioned associated 
diseases facilitates the diagnosis of celiac disease. Its treatment with 
a gluten-free diet improves its evolution and, in many patients, 
helps cure the disease.
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Table 1. Risk Groups and Associated Diseases
Ÿ First-degree relatives
Ÿ Down’s and Turner’s syndromes
Ÿ IgA selective de�ciency
Ÿ Endocrine diseases

Type 1 diabetes mellitus
Autoimmune thyroid diseases
Alopecia areata

Ÿ Neurological diseases
Cerebellar ataxia
Epilepsy
Peripheral neuropathy
Multiple sclerosis

Ÿ Liver diseases
Primary biliary cirrhosis
Autoimmune hepatitis
Autoimmune cholangitis
Idiopathic hypertransaminasemia

Ÿ Rheumatological diseases
Rheumatoid arthritis
Sjögren’s syndrome

Ÿ Heart diseases
Idiopathic dilated cardiomyopathy
Autoimmune myocarditis

Ÿ Cutaneous diseases
Dermatitis herpetiformis
Psoriasis
Vitiligo

Ÿ Others
Iron-de�ciency anemia
Osteoporosis
Increased risk of fractures
Infertility
Amenorrhea
Dental enamel defects
Depression and anxiety
Chronic asthenia
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