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ABSTRACT
Aretaeus from Cappadocia (2nd century AD) described chronic diarrhea with malabsorption in children and 

women, calling it a celiac disorder. Celiac disease is an immune-mediated systemic disorder caused by gluten and 
related prolamines in genetically predisposed individuals. The clinical manifestations are related to the digestive 
tract or are outside the digestive tract. Celiac disease is diagnosed with the help of a detailed medical history 
and physical examination; routine hematological and laboratory tests, specific serological tests, jejunal biopsy, 
abdominal ultrasound, X-ray methods, capsule endoscopy, specific genetic markers. The treatment includes a 
strict gluten-free diet for life, vitamins and micro- and macroelements, iron, vitamin B12, folic acid, vitamin D. 
The prognosis for patients with celiac disease with strict adherence to a gluten-free diet and strict monitoring is 
good.
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INTRODUCTION

Cereals were cultivated during the Neolithic 
(9500 BC). Aretaeus from Cappadocia (2nd century 
AD) described chronic diarrhea with malabsorption 
in children and women, calling it a celiac disorder. In 
1887 the pediatrician Samuel Gee at the Hospital for 
Sick Children on Great Ormand Street, London gave 
the first modern description of the disease. He recog-
nized milk intolerance as a problem in celiac disease 
and recommended treatment with a diet of raw meat 
and a small amount of bread, with varying degrees 
of success. Christian Herte, an American physician, 
has written a book in 1908 about children with celi-
ac disease, calling the disease intestinal infantilism. 
Willem Dicke, a Danish pediatrician, linked celiac 
disease to wheat—during the 1944 famine cases have 
decreased. In the years 1955–1965, knowledge about 
celiac disease was accumulated (1,2).

Celiac disease is an immune-mediated system-
ic disorder caused by gluten and related prolamines 
in genetically predisposed individuals. It is charac-
terized by: various clinical signs, positive antibod-
ies (antiendomysium antibodies (EMA), anti-tissue 
transglutaminase 2 (tTG2)), in haplotype HLA-DQ2 
or DQ8, with clinical data for enteropathy (3,4). This 
in a multi-organ autoimmune disease with a fre-
quency of 1 in 100 to 1 in 1750, to almost absent in 
certain regions. Women are affected 2 times more of-
ten (5). In Europe, diagnosed to undiagnosed cases 
range from 5:1 to 13:1 (5).

Etiology and Pathogenesis
Genome Wide Association Studies demonstrated 

that seven chromosomal regions are associated with 
the onset of type 1 diabetes mellitus and celiac dis-
ease—RGS1 (1q31), IL18RAP (2q12), TAGAP (6q25), 
3p21, PTPN2 (18p11), CTLA4 (2q33), SH2B3 (12q24). 
These data suggest epidemiological evidence for a 
link between type 1 diabetes mellitus and celiac dis-
ease, as well as a future assessment of gluten intake as 
a shared etiological factor. Another five chromosome 
regions have been shown to be closely linked to celi-
ac disease in a study in the United States—1q31, 3q25, 
3q28, 4q27, 2q31. The DQ2 and DQ8 human leuko-
cyte antigens (HLAs) are the major genetic risks for 
celiac disease. Belonging to these HLA haplotypes 
also determines the presence of many autoimmune 
phenomena associated with this pathology (3,4).

The risk factors for the development of celiac dis-
ease are family burden, Caucasian race, European 
origin, female gender, type 1 diabetes mellitus, the 
quantity and quality of gluten in the diet. Early feed-
ing with gluten-containing foods can be risky for a 
later onset of celiac disease. Some infections may fa-
cilitate the immune response to gluten—antibodies 
directed against the capsid VP7 of rotaviruses have 
cross-reactivity with tTG2 (3,6).

Celiac disease is a caused by gluten contained in 
wheat (spelt, kamut, semolina, hard), rye, oats, trit-
icale. Grains that do not contain gluten are: millet, 
sorghum, teff, rice, corn, quinoa, amaranth, buck-
wheat. The pathogenesis is associated with impaired 
regulation of innate and acquired immunity. Activa-



71

Miglena Georgieva

Celiac disease has several forms (1,2,3,6,7):
Classical (Typical)
•	 A form with an early onset—up to 2 years of age, 

with a “classical” picture—chronic fat, foul-
smelling diarrhea, loss of appetite, behavioral 
changes, large abdomen, malnutrition (mainly 
weight, not height).

•	 A form with a late onset—between 2 and 6 
years, with chronic diarrhea (mushy feces, but 
not very frequent bowel movements), without 
changes in appetite and behavior, short stature 
(weight is not as affected).

Atypical
There is no diarrhea, it is mono- or oligosymp-

tomatic. It is characterized by iron deficiency ane-
mia, malnutrition, short stature, loss of appetite and 
vomiting, bone changes (osteoporosis, osteomalacia, 
fractures; if osteoporosis is diagnosed in adolescents, 
celiac disease should be considered). 

Asymptomatic
•	 silent—clinical abnormalities and subtotal 

atrophy uncharacteristic of celiac disease
•	 latent—no clinical picture, no subtotal 

atrophy, but there is an increased amount 
of intraepithelial lymphocytes and the 
corresponding HLA type.

In recent years, with the accumulation of new 
knowledge, views about the forms of celiac disease 
are changing:

Silent—presence of antibodies, HLA typical type, 
changes in the small intestine, symptoms not typical 
for celiac disease.

Latent—with or without antibodies, HLA typical 
type, with or without symptoms, without enteropa-
thy, but was present at some point.

Potential—presence of antibodies, typical HLA 
type, without histological abnormalities in the jeju-
nal mucosa, with or without symptoms, enteropathy 
may develop later.

There is also the concept—refractory celiac dis-
ease. This is a rare form of the disease in which there 
is no improvement in the severe clinical picture of 
malabsorption and histology for villous atrophy, with 
a strict diet after more than 12 months. The progno-
sis is poor; occurs in patients over 65; occurs with hy-
poalbuminemia, anemia; the treatment is with glu-
cocorticoids and immunosuppressants (4).

There are many diseases and conditions that are 
associated with celiac disease—diabetes mellitus 
type 1, autoimmune liver disease, autoimmune thy-
roid disease, Addison’s disease, hypopituitarism, ul-
cerative colitis, Crohn’s disease, IgA deficiency, and 
sarcoidosis, cardiac diseases—autoimmune myocar-
ditis, idiopathic dilated cardiomyopathy, idiopath-

tion of the acquired immune system occurs after the 
passage of gliadin (the toxic component of gluten) 
through the small intestinal epithelium. Increased 
intestinal permeability is an early pathogenic man-
ifestation (2,4). The antigenic trigger—gluten, in-
creases intestinal permeability. Another mechanism 
of increased gliadin transport is through transferrin 
receptor over expression. As a result of the increased 
antigenic irritation with gliadin and against the 
background of altered immune reactivity, T-cell and 
B-cell (IgA, IgG) abnormal immune response occurs 
at the level of lamina propria. An inflammatory re-
sponse is triggered by the interaction of submucosal 
macrophages with gluten, leading to an immune re-
sponse and subsequent secretion of proinflammato-
ry cytokines and the formation of autoantibodies di-
rected against tTG2. Thus, there is a pronounced in-
flammation of the intestinal villi with subsequent 
villous atrophy. Mucosal atrophy reduces the absor-
bent surface of the small intestine and this clinically 
results in malabsorption syndrome with the develop-
ment of deficits (2,3).

Clinical Picture
Celiac disease resembles an iceberg in its appear-

ance—people with a pronounced clinical picture are 
few, those with minimal or absent one—a lot (Fig.1) 
(3).

The clinical manifestations are related to the di-
gestive tract or are outside the digestive tract (3,7,8). 
Gastrointestinal symptoms include abdominal pain, 
diarrhea, bloating, flatulence, belching, nausea and 
vomiting, lactose intolerance, constipation (rare), un-
explained weight loss, glossitis, oral ulcers and aph-
thous stomatitis, bulky and foul-smelling feces, rum-
bling intestines. Extraintestinal manifestations in-
clude anemia, depression, tension, fatigue, hair loss, 
alopecia areata, skin vulnerability, herpetiform der-
matitis, menstrual disorders, decreased libido, im-
potence, hypoglycemia, muscle cramps, myopa-
thy, joint pain, osteoporosis, osteopathy, watch-glass 
nails, koilonychia, short stature, developmental de-
lay, edema, peripheral neuropathy, ataxia, epilepsy, 
tooth enamel defects, late puberty (8,9,10).

Fig. 1. The iceberg of celiac disease (3)
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ic pulmonary sarcoidosis, connective tissue diseas-
es—rheumatoid arthritis, lupus, dermatomyositis, 
immune thrombocytopenic purpura, vitiligo, syn-
dromes—Turner syndrome, Sjogren’s syndrome, 
genetic diseases—Down syndrome, Williams syn-
drome (10,11,12,13).

Diagnostic Methods and Differential Diagnosis
Celiac disease is diagnosed with the help of a de-

tailed medical history and physical examination; 
routine hematological and laboratory tests, specific 
serological tests, jejunal biopsy, imaging-abdominal 
ultrasound, X-ray methods, capsule endoscopy, spe-
cific genetic markers, etc (3,4,14).

Serological tests for celiac disease include—IgA 
EMA with sensitivity 85–100% and specificity 96–
100%, IgA tTG2 with sensitivity 95% and specificity 

90%, IgA antigliadin antibodies (AGA), IgA antire-
ticulin antibodies, IgA antiactin antibodies with sen-
sitivity 50–65% and specificity up to 100%, IgG AGA 
with sensitivity 55–100% and specificity 40–98%, an-
tibodies against non-deaminated forms of gliadin 
peptides. The total amount of IgA is determined first 
and IgA or IgG specific antibodies are tested accord-
ing to the result. According to the latest recommen-
dations, patients who are on a gluten-free diet have to 
be studied. At the initial testing of symptomatic pa-
tients, determination of class IgA anti tTG2 or EMA 
is performed. If total IgA is not known, it is mea-
sured. In patients with primary or secondary IgA 
deficiency, at least one additional class of IgG anti-
bodies is measured. Rapid tests are not recommend-
ed, AGA antibodies are not tested. False positive anti 
tTG2 are found at high IgA levels, chronic liver dis-
ease, myeloma (3,6,14).

Jejunal biopsy is not required in symptomatic pa-
tients with high (> 10 fold) IgA anti-tTG2 levels con-
firmed by EMA positive antibodies and possibly 
HLA DQ2 and/or DQ8 heterodimer positive. If an-
ti-tTG2 antibodies are positive at low concentrations 
and EMA are negative, celiac disease is suspected. 
A biopsy is needed for clarification. In seronegative 

cases with clinical suspicion, a biopsy is performed 
(3,4,14).

According to the new recommendations, genet-
ic testing for HLA DQ2 and/or DQ8 is not recom-
mended for routine testing. They are used in certain 
clinical situations (3,14):
1.	 Unclear histology and seronegative patients
2.	 Contradictory serology and histology
3.	 Suspected refractory to treatment celiac disease
4.	 Patients with down syndrome
5.	 Patients who do not want or cannot undergo a 

biopsy
Small intestinal biopsy includes multiple biopsies, 

3 to 6, of the second part of the duodenum, histolog-
ically looking for the presence of villous atrophy, the 
classification is made by Marsh (Table 1) (1,3,4).

Other causes of villous atrophy are (1,3,4):
•	 Small intestinal bacterial overgrowth
•	 Autoimmune enteropathy
•	 Hypogammaglobulinemia
•	 Drug-related enteropathy
•	 Whipple disease
•	 Crohn’s disease
•	 Eosinophilic enteritis
•	 Small intestinal lymphoma
•	 Intestinal tuberculosis
•	 Infectious enteritis—giardiasis
•	 Malnutrition
•	 AIDS enteropathy

TREATMENT AND PROGNOSIS

Treatment includes a strict gluten-free diet for life, 
vitamins, micro- and macroelements, iron, vitamin 
B12, folic acid, vitamin D (1,2,3,4,6). Monitoring of 
the patient is performed every 3/6 months: weight 
and height, serological markers; in the absence of a 
clinical response or recurrence of symptoms, a je-
junal biopsy is performed. Complete healing of the 
small intestinal mucosa occurs after 1–2 years with a 
gluten-free diet (1,3,14,15,16). Complications can oc-
cur if you do not follow a strict gluten-free diet (2,15):

Type Intraepithelial  lymphocytosis Cryptic hyperplasia Villous atrophy
Type 0 No No No
Type 1 Yes No No
Type 2 Yes Yes No
Type 3А Yes Yes Partial
Type 3B Yes Yes Subtotal
Type 3С Yes Yes Total

Table 1. Marsh classification
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•	 Osteoporosis
•	 Neurological complications
•	 Epilepsy
•	 Depression
•	 Intestinal strictures
•	 Reproductive diseases
•	 Ulcerative jejunoileitis
•	 T-cell small intestinal lymphoma
•	 Perforation of the small intestine
•	 Small intestinal adenocarcinoma
•	 Colorectal cancer
•	 Oropharyngeal carcinoma
•	 Hepatocellular carcinoma

Patients with malabsorption must be tested for 
celiac disease. Tests are also performed for: first-line 
relatives with or without symptoms of celiac disease, 
people with unexplained elevated serum levels of 

transaminases, patients with diabetes mellitus type 1 
with symptoms of the digestive tract (15).

The prognosis for patients with celiac disease, 
with strict adherence to a gluten-free diet and strict 
monitoring, is good (1,3,4,6).
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