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SUMMARY

Introduction/Objective Celiac disease (CD) is the result of a polygenic predisposition and gluten-con-
taining diet. The aim of this study was to determine the prevalence and clinical forms of CD in siblings
of children with verified disease.

Methods The study included 83 siblings, aged 1.5-27 (11.77 + 6.2) years, of 64 children with CD diagnosed
according to ESPGHAN criteria (1990/2012). In addition to a detailed history and clinical examination,
serum levels of IgA and antibodies to tissue transglutaminase (AtTG) IgA and IgG classes were determined
in all subjects. All with elevated AtTG levels underwent multiple duodenal enterobiopsy. The diagnosis
of CD was confirmed by the finding of characteristic histological changes.

Results The diagnosis of CB was made in 13 of 83 subjects (15.67%). Nine of them had an asymptomatic
form of the disease, while in the others the disease was clinically manifested - in three the form was
classical, in one it was accompanied by severe malnutrition (-26.80%), and in one the manifestation was
nonclassical (only short stature). Except for sideropenia and hypoferritinemia in four patients, of which
two with hemoglobin below the reference value, standard laboratory findings were within normal limits.
Conclusion Our research shows that the prevalence of CD in siblings of children with verified disease is
15.67%. It is mostly detected in its asymptomatic form. In accordance with this, routine application of
serological screening for CD in this population group is necessary for its timely diagnosis and treatment.

Keywords: celiac disease; children; siblings; prevalence

INTRODUCTION

Celiac disease (CD) is a multisystem autoim-
mune disease that occurs in genetically predis-
posed individuals on a gluten-containing diet
[1]. It occurs in all population groups, and most
often in members of the white race (~1%) [2,
3, 4]. In relatives of the first and second order,
as well as in patients with other autoimmune
diseases, selective IgA deficiency and some of
the chromosome abnormalities (Down, Turner,
and Williams-Beuren syndromes), the inci-
dence of the disease is many times higher [1,
2, 4-8]. The basis of the disease and the key
finding in its diagnostics is nonspecific inflam-
mation of the small intestinal mucosa that is
resolved by gluten-free diet [1].

The pillar of hereditary predisposition to CD
is the presence of genes encoding HLA DQ2
and HLA DQS8, which are registered in over
99% of patients [2]. DQ2 is registered in 85-
95% of subjects, and HLA DQ2 in 5-15% [2,
9]. However, in addition to having HLA DQ2
or HLA DQ8 and exposure to gluten, the pres-
ence of non-HLA genes is necessary for the dis-
ease to occur [2, 5, 10]. In addition, non-gluten

external factors have a, to date, unclear role in
the appearance of the disease [5, 10, 11].

The aim of this study was to determine the
prevalence and clinical form of CD in siblings
of children with verified disease.

METHODS

The study included 83 siblings, 46 male and
37 female, aged 1.5-27 (11.77 £ 6.2) years,
of 64 children (18 boys and 46 girls) with
CD diagnosed according to the criteria cre-
ated by the European Society for Pediatric
Gastroenterology, Hepatology and Nutrition
(ESPGHAN) in 1990 and 2012 [12, 13]. All
patients with verified CD and their siblings
subjected to the examination originated from
the same parents. One of the study participants,
a 14-year-old girl, had verified type 2 diabetes
mellitus. The research was performed in accor-
dance with the current ESPGHAN recommen-
dations [1]. The study protocol was approved
by the local ethics committee.

In addition to a detailed history and clinical
examination, serum levels of IgA and antibodies
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to tissue transglutaminase (AtTG) IgA and IgG classes were
determined in all siblings. Also, blood tests and standard
biochemical analyses (serum iron and ferritin concen-
trations, total proteins, albumin, urea, total cholesterol,
3-glyceride, calcium, phosphorus, alkaline phosphatase,
and the liver function test) were performed in all of them.
The obtained findings were compared with reference val-
ues [14, 15]. The diagnostic criterion for anemia was the
level of hemoglobin (Hb) for children up to 5 years old
below 110 g/l, for those 5-11 years old below 115 g/, and
for those older than 11 years the diagnostic criterion was
below 120 g/1 [15].

Although three subjects (two boys and one girl) had an
AtTG IgA titer over 10 times the upper reference value and
clinical signs of classical CD, all underwent multiple duo-
denal enterobiopsy for reliable disease verification [1, 5,
13]. Classification of pathohistological damage of the small
intestinal mucosa was performed according to modified
Marsh criteria on infiltrative (I), infiltrative-hyperplas-
tic (II), destructive (III), and hypoplastic (IV) type [16].
According to the degree of mucosal damage, destructive
enteropathy is additionally classified into partial (IIIa),
subtotal (IIIb), and total (IILc).

Oslo definitions for CD were used for differentiation of
the clinical types of the disease [17]. According to these cri-
teria, CD is classified into two basic types: symptomatic and
asymptomatic (subclinical). Symptomatic disease is further
differentiated into classical and nonclassical. Classical CD is
characterized by poor appetite, chronic diarrhea, failure to
thrive, muscle wasting, abdominal distension and irritabil-
ity, while nonclassical type of the disease are dominated by
atypical (nonclassical) digestive and/or various extraintesti-
nal manifestations, either single or combined, such as con-
stipation, recurrent abdominal pain, short stature, delayed
puberty, chronic fatigue, iron deficiency anemia, isolated
hypertransaminasemia and others.

RESULTS

The diagnosis of CB was found in 13 of 83 siblings (15.67%),
seven females and six males, aged 2.58-20 (10.58 * 5.49)
years. The type of the disease in nine was asymptomatic
and in four it was clinically manifest, in three classical
and in one nonclassical. All three subjects with classical
CD were younger than three years. One of them also had
severe malnutrition, i.e., a body weight deficit of 26.8%
compared to normal. In patients with non-classical dis-
ease, only short stature was noted. Except for sideropenia
and hypoferritinemia in four patients, of which two with
hemoglobin below the reference value, both with clini-
cal classical disease, other standard laboratory findings
were within normal limits. In one of them, aged 1.5 years,
a selective IgA deficit (0.06 g/1) was found. Histological
examination of the small intestinal mucosa in one subject
revealed infiltrative-hyperplastic enteropathy, while in oth-
ers it was destructive, of which in six it was partial, in five
subtotal, and in one total. In two subjects with classical
CD, subtotal enteropathy was found, and in one, the most
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severe case among them, total enteropathy. The patient
with short stature, a 13-year-old boy, had subtotal enter-
opathy. In siblings with asymptomatic CD, enteropathy
was subtotal in two cases, it was partial in six cases, and
infiltrative-hyperplastic in one case. In patients with the
classical type of the disease, gluten-free diet resulted in
the withdrawal of symptoms within a week or two and
complete recovery after 3-6 months. Also, the patient with
short stature normalized his body height after two years
of dietary treatment.

DISCUSSION

CD is a gluten-induced autoimmune disease of polygeni-
cally predisposed individuals [1, 5]. Accordingly, it is char-
acterized by a high prevalence in close relatives, especially
first-degree relatives, as well as in patients with other auto-
immune diseases [1, 5]. Additionally, the disease is highly
present in people with selective IgA deficiency and patients
with Down, Turner, and Williams syndromes [1, 5]. Given
this fact, as well as the much more frequent asymptomatic
compared to clinically recognizable CD expression, as part
of the ESPGHAN diagnostic guide published in 2020, it
was recommended that these groups should be tested for
its presence [1]. The basis of an active approach in the
diagnosis of CD in these high-risk groups is that timely
detection and adequate treatment of the disease prevents
its immediate and far-reaching complications, which can
sometimes be very serious [1]. As part of this diagnostic
protocol, subjects should undergo total IgA and AtTG-
IgA testing as an initial screen. If total IgA concentrations
are low, the second step should consist of an IgG-based
test (deamidated gliadin peptide, anti-endomysial, or tis-
sue transglutaminase). In cases where AtTG-IgA serum
concentration is greater than 10 times above the reference
value for a diagnosis of CD, enterobiopsy is not necessary.
As part of our study, all the above criteria were consistently
met. Although three subjects had an AtTG IgA titer over
10 times the upper reference value, in order to reliably
verify the disease, all subjects underwent multiple duo-
denal enterobiopsy.

According to data from the literature, the prevalence
of CD among the first-degree relatives is 3-22%, on aver-
age about 10%, which fits our finding [9, 10, 18-25]. In
addition, two siblings in our group of subjects also had
additional disorders, one type 2 diabetes mellitus, and the
other selective IgA deficiency [5, 7, 8].

The basis of the CD and the key finding in its diag-
nostics is gluten-sensitive enteropathy;, i.e., a nonspecific
inflammation of the small intestinal mucosa, resolved by
gluten-free diet [1]. Beside enteropathy, either symptom-
atic or asymptomatic, the disease is also characterized by
different extraintestinal manifestations, which can some-
times be the only sign of the disease [5, 26, 27, 28]. From
the clinical aspect, CD is divided into two basic types:
symptomatic (classical and nonclassical) and asymptom-
atic [17]. The classical CD form is most often seen at the
age of 9-36 months, and non-classical in later childhood,
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adolescence, and in adulthood [5]. Of the 13 siblings with
CD detected in our study, nine had the asymptomatic type
of the disease, one had an atypical manifestation (short
stature as the only manifestation), and three had the clas-
sical type. All nine with asymptomatic CD and the patient
with short stature were in adolescence, while all three with
clinically classical CD were younger than three years. In
addition, four subjects, three with classical and one with
asymptomatic CD, had iron deficiency, of which two, both
with classical CD, and low Hb. In the group of siblings
with asymptomatic CD, infiltrative-hyperplastic enteropa-
thy was registered in one case, partial enteropathy in six,
and subtotal enteropathy was registered in two patients.
Subtotal enteropathy was found in boys with short stature
and in two siblings with classical CD, and total enteropathy
was found in subjects with the most severe form of the dis-
ease. Although the degree of damage to the small intestinal
mucosa obtained by enterobiopsy does not correlate with
the clinical expression of CD, in the group of our subjects
this association was quite convincing [29, 30].

All siblings with diagnosed CD are advised to follow a
permanent gluten-free diet [1]. In addition, four subjects
requested oral correction of iron deficiency. Respondents
with classical CD also received folic acid for 2-4 months.
Strict adherence to the elimination diet in patients with
classical CD resulted in rapid withdrawal of symptoms
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and consequent complete recovery, and in boys with short
stature normalization of body height after two years of
treatment.

CONCLUSION

According to our findings, the prevalence of CD in siblings
with verified disease is 15.67%, or more than 15 times that
of the general population. It is mostly detected in its as-
ymptomatic form. Having in mind this fact, it is clear that
it is necessary to test this group of children for CD in or-
der to achieve its timely diagnosis and treatment and thus
prevent both immediate and far-reaching complications.
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MpeBaneHumja U KAMHUYKK 06AMLM LennjauHe bonecTu Kog bpahe u cectapa aeue

ca BepudukosaHom 6onewhy

3opaH Jlekouh'?, Bnagumup Pagnosuh'2, Mapuja Mnagenosuh?, Cunuwwa [yunh'? fopaH hypuunh'2,
Jenuua MNMpepojesuh-Camaplinh*?, busbaHa Bynetuh®”, Metap Pocuh?, Cpha Jankosuh', Hegemwko Pagnosuh®

'YHuBep3uTeTCKa fievja KnnHrKa, beorpag, Cpbuja;

Ynusep3utet y beorpagy, MeguunHcku dakyntet, beorpag, Cpbuja;

3YHuBep3auTeT,CuHrayHym', OakynTeT 3npaBCTBEHIX, MPaBHUX 1 MOCOBHUX CTYAWja, Barbeso, Cpbuja;
*YHIBEP3UTETCKM KNMHNYKK LieHTap Peny6niike Cpncke, barba Jlyka, Peny6niuka Cpncka, bocHa u XepuerosuHa;
YHusep3utet y barboj Nyuu, MeguunHckmn dakynter, barba Jlyka, Penybnuka Cpncka, bocHa 1 XepLeroBuHa;
SYHMBepP3UTETCKM KNMHUYKN LeHTap Kparyjesau, KnHuka 3a negujatpujy, Kparyjesau, Cp6uja;

’YHusepauTet y KparyjesLy, GakynteT MeavLMHCKUX HayKa, KparyjeBall, Cpbuja;

¥Cpncko nekapcko ApyLTBO, AKageMuja MeanLMHCKIX Hayka, beorpag, Cpbuja

CAXETAK

YBoa/Lum LlennjauHa 6onect (LIB) pe3ynTart je nonureHcke
npeAncnosunumje 1 ncxpaHe ca NPUCYCTBOM FyTeHa.

Linrb papa je 6ro fa ce yTBpau npeBaneHumja LIb kog 6pahe 1
cecTapa felle ca BepudurkoBaHom 6onewhy.

MeTope Cryaunjom je obyxBaheHo 83 6pahe 1 cectapa, cTapocTu
1,5-27 (11,77 £ 6,2) rognHa, 64-opo peue ca Lib anjarHocTu-
KoBaHOM y cknapy ca ESPGHAN kputepujymuma (1990/2012).
Mopen AeTarbHe aHaMHe3e 1 KNVHUYKOT nperfieAa, Kof CBUX
1CnuTaHuKa ogpeheHun cy cepymckn H1uBow IgA v aHTUTena Ha
TKVUBHY TpaHcriyTamuHasy (AtTG) IgA n IgG knace. CBu ca nosu-
LeHUM H1BooM AtTG NoABPrHYTY Cy MynTUMO]j AYOAEHAHOj
eHTepobuoncuju. injarHosa LIb je notBphrBaHa Hanasom Ka-
PaKTEPUCTUYHUX XUCTOMOLKUX MPOMEHA.

Pesyntatm [lnjarHosa LB je noctaB/mbeHa Koa 13 o 83 ucnu-
TaHuKa (15,67%). [leBeT kbyiX Cy MMM aCUMNTOMATCKI 06/IMK
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6onecT, AOK je Ko ocTanux 60nect 6una KIMHUYKN MaHu-
becTHa, Ko TpW KNacuyHa, Kog jegHor npaheHa Texom Ma-
HyTpuumjom (-26,8%) 1 KOA jefHOT HeKNacMyHa (camo Hu3ak
pacT). Cem cupeponeHuje 1 xunopepuTMHeMmje Kog YetTrpu
60necHMKa, Of Yera Koj ABa ca XeMornobrvHoM rcnog pede-
peHTHe BpeAHOCTY, CTaHAAPAHM NTabopaTopujcky Hanasm cy
6V y rpaHMLM HopMarne.

3aksbyuak Halle nctpaxusame nokasyje ga npesaneHumja LIb
Kop 6pahe n cectapa peLie ca BepudrkoBaHom 6onelhy n3Ho-
cn 15,67%. MpeTexHO Ce OTKPKBA Y aCMMTOMATCKOM OBMINKY.
Y cknagy ca TUM, HEONXOAHa je PyTUHCKA NPYMeHa CepOsIOLIKOT
CKpUHWHra Ha LIb y oBoj nonynaumoHoj rpynu y uuby theHe
npaBoBpeMeHe AUjarHOCTUKe 1 TPeTMaHa.

KmbyuHe peun: LienvjayHa 6onecT; gela; 6paha n cectpe; npe-
BaneHuuja
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