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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Background: Issues of epidemiology, clinical presentation and 

diagnostic approaches of celiac disease (CD) remain important 
for developing countries. At the moment, there are no objective 
data on the prevalence of CD/gluten sensitivity among children 
in Kazakhstan. Thus, this study was aimed at a retrospective 
evaluation of the prevalence of CD, as well as a prospective 
study of the clinical manifestations and diagnostic features of 
CD and gluten sensitivity among children in Kazakhstan.

Methods: Epidemiological data were collected by regions of 
Kazakhstan for 2019 and was based on the number of confirmed 
cases of CD among children. To study the clinical features and 
diagnostic approaches of CD among children a prospective 
study was conducted during the 2018-2022 in the cities of 
Astana and Almaty. 

Results: The overall prevalence of confirmed cases of CD/
gluten allergy among children in Kazakhstan was 5.66 per 
100,000 population and showed a high difference between the 
results obtained with the global and predicted rates. Abdominal 
pain and nausea were more common in patients with CD. Extra-
intestinal manifestations were seen more often in children with 
gluten allergy. The EMA titer test showed the highest value in 
CD diagnosis (AUC = 0.857). The IgA and IgG anti-tTG tests 
had the highest specificity. The sensitivity of genetic analysis in 
this study was 81.82%, and the specificity was 97.59% (AUC = 
0.897). Moreover, the nausea, thirst, IgG anti-tTG test results 
were independent predictors of disease activity by MARSH.

Conclusions: The results of this study showed high 
implications for the health systems of developing countries. 
Thus, the differences between the available and actual 
epidemiological indicators may lead to large socio-economic 
consequences. Moreover, this study describes the clinical and 
diagnostic features of celiac disease and gluten sensitivity, 
which has a high clinical significance.

Key words. Celiac disease, gluten sensitivity, children, 
diagnosis, genetics, epidemiology, serologic tests.
Introduction.

Celiac disease (CD) is an immune-mediated enteropathy 
triggered by the ingestion of gluten in genetically susceptible 
individuals [1,2]. The diagnosis of CD is guided by initial 
serologic test for circulating antibodies against tissue 
transglutaminase and endomysium, followed by confirmation 
with an upper endoscopy and small intestinal biopsy [3-5]. The 
pooled global seroprevalence of CD was 1.4%, at the same time 
prevalence of biopsy-confirmed CD was 0.7% with significantly 
greater prevalence among children than adults [6]. Moreover, 
diagnosis rates of CD are increasing, and this appears to be due 
to a true increase in incidence rather than increased awareness 

and detection [4]. 
The availability of serological tests showed that CD is common 

not only in Europe, but also in developing countries, where the 
staple food is wheat [7]. According the Savvateeva et al. (2017) 
CD prevalence among children in Kazakhstan was 0.38% [8], 
however, these data are disputed due to shortcomings in the 
diagnostic approach and study design, which could lead to a 
significant underestimation of the actual prevalence [9]. It was 
also found that carrier frequencies of HLA-DQB1*02 and 
HLA-DQB1*03:02 in Kazakhstani healthy blood donors were 
38% and 12.5%, respectively. Given the high consumption of 
wheat products in Kazakhstan, it was previously suggested that 
the prevalence of CD could be comparable to that registered 
in Europe [9,10]. Moreover, the low level of awareness of 
physicians about CD in Kazakhstan was reported [11,12].

Early diagnosis and treatment can reduce and prevent 
serious complications, but diagnosis of CD can be challenging 
[13]. CD has a very wide spectrum of manifestations, from 
asymptomatic disease to severe diarrhea. In addition to typical 
gastroenterological symptoms (malabsorption syndrome, 
abdominal pain, distention, vomiting, anorexia and failure 
to thrive), CD is also characterized by extra-intestinal 
manifestations such as growth retardation, arthritis and 
osteopenia, hematological and neurological disorders [14]. If the 
effects of CD were taken into account, as other causes of death 
from diarrhea are declining, CD may become a proportionately 
growing problem among children [15]. CD also had a negative 
impact on life, including social isolation, recurring symptoms, 
reduced travel, constant anxiety, and economic burden leading 
to depression among Kazakhstani patients with CD [16]. Thus, 
CD remains an issue for pediatric practice and health care, 
especially in developing countries such as Kazakhstan. The 
purpose of this study was to investigate the prevalence, clinical 
and diagnostic features of celiac disease among children in 
Kazakhstan.
Materials and Methods.

Study design: An epidemiological analysis of the prevalence 
of CD among the pediatric population of Kazakhstan included 
a retrospective analysis of registered cases in 2019. The 
assessment of clinical and diagnostic features for CD was 
prospective and based on data from an examination of children 
with suspected CD. 
Procedure:

The study of clinical, laboratory and endoscopic manifestations 
of celiac disease was carried out during the 2018-2022 on the 
basis of city clinics in Astana and Almaty (Kazakhstan). A total 
of 2016 primary pediatric patients with suspected celiac disease 
were examined. Age limit for study participants: from 1 year 
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to 18 years. Patients at the initial stage underwent a physical 
examination and questionnaires for the presence of symptoms 
of CD. Immunological research methods included analysis for 
EMA (endomysium) IgA, Anti-tTG (tissue transglutaminase) 
IgA and IgG, Anti-DGP (deamidated gliadin peptides) IgA and 
IgG. Genetic testing of patients with celiac disease was aimed at 
determining characteristic alleles of HLA-DQ2 and HLA-DQ8. 
For pathomorphological diagnosis of biopsy specimens, the 
classification of the degrees of enteropathy according to Marsh 
was used.

Patient inclusion criteria are based on risk groups identified 
by the World Organization for Gastroenterology (OMGE) 
[17], which include people who are more likely to develop 
celiac disease. The disease occurs more often in the presence 
of certain diseases and factors: close relatives of a patient with 
celiac disease, down syndrome, autoimmune thyroiditis, type 1 
diabetes mellitus - damage to the pancreas, leading to an increase 
in blood sugar levels, lymphocytic colitis - an inflammatory 
disease of the colon with an increased accumulation of 
specific immune cells - lymphocytes - in the intestinal wall, 
irritable bowel syndrome - a complex of functional (caused by 
dysfunction of the intestine in the absence of structural damage 
to its tissue) intestinal disorders, which is characterized by pain 
and/or discomfort in the abdomen, relieved after defecation 
(emptying the rectum), chronic active hepatitis – long-term 
(more than 6 months) inflammation of the liver, lesions of the 
skin and mucous membranes.
Statistical analysis:

Data analysis was conducted using Jamovi version 1.2.17. 
Percentages were computed for qualitative variables. We 
performed χ2-test to evaluate independent associations of the 
independent variables. ROС analysis was used to analyze the 
sensitivity and specificity of laboratory tests. A statistically 
significant difference was accepted at a p-value of less than 5%.
Ethics Approval:

The study was approved by the Local Ethics Committee of the 
NpJSC “Astana Medical University” (extract from protocol No. 
4, held on 20.12.2018). All aspects of this study were carried 
out in accordance with the 1964 Helsinki Declaration on Ethical 
Standards. Parents and/or legal guardians were informed of the 
purposes of the study prior to its implementation and signed 
informed consent to participate in the study.
Results.

Data on the prevalence of celiac disease/gluten allergy 
among children were analyzed. Data were collected on the 
number of children with a confirmed diagnosis in the regions 
of Kazakhstan; the results are presented in Figure 1 and Table 1 
of suppl. materials. As a result of frequency analysis, 4 levels of 
prevalence of the disease per 100,000 children were identified: 
< 1.9 – low, 1.9 - 4.22 – medium, 4.23 - 7.42 – high, and > 7.43 
– very high. The overall prevalence of celiac disease and gluten 
allergy among children in Kazakhstan was 5.66 per 100,000 
population.

Comparative frequency analysis revealed the following levels 
of prevalence of celiac disease and gluten allergy among the 
child population by regions: a low level in Kostanay, North 

Kazakhstan, Akmola and Pavlodar regions (< 1.9 per 100,000 
children), an average level in Atyrau, Karaganda, Aktobe and 
Mangystau regions (1.9 - 4.22 per 100,000 child population), 
a high level in Shymkent, West Kazakhstan, East Kazakhstan, 
Turkestan and Almaty regions (4.23 - 7.42 per 100,000 child 
population) and a very high level in Almaty and Astana cities 
and Kyzyl-Orda region (> 7.43 per 100,000 child population).

In this study, we provide screening data for 2016 children with 
suspected celiac disease or gluten allergy. Positive serological 
markers confirming the diagnosis of celiac disease were obtained 
in 121 (6%) pediatric patients. Thus, 121 pediatric patients took 
part in the study, among them 53 (43.8%) were males and 68 
(56.2%) females. A comprehensive diagnostic examination 
of the sample made it possible to verify the following final 
diagnoses: celiac disease – 28 (23.15%), gluten allergy – 80 
(66.1%), other pathology – 13 (10.75%). 

Among the studied patients, gastrointestinal symptoms were 
noted in 109 (90.1%) children. The distribution of individual 
gastrointestinal symptoms relative to the final diagnosis is 
presented in Table 1.

Comparing individual symptoms of the gastrointestinal tract 
in 3 study groups, significant differences were determined by 
the following symptoms: abdominal pain (p < 0.001), fecal 
smearing and nausea (p < 0.05). Abdominal pain was more 
common among individuals diagnosed with celiac disease, 
and to a lesser extent among patients with gluten allergy. Fecal 
smearing was found in only one healthy patient. Nausea was 
more frequently identified among individuals diagnosed with 
celiac disease, and to a lesser extent among patients with other 
pathology.

Extra-intestinal manifestations were noted in 105 (86.8%) 
of the studied patients. The most common extraintestinal 
manifestations occurred among individuals with gluten allergy 
(95.0%), to a lesser extent among patients diagnosed with 
celiac disease (71.4%), and among participants with other 
pathology (69.2%), p < 0.001. The most common extraintestinal 
manifestations of celiac/gluten allergy were signs of anemia, 
skin rashes, and immunosuppression.

The EMA titer was studied in 65 (53.7%) patients, including 
5 (38.5%) among children with other pathology, 35 (43.75%) 
among children with gluten allergy, and 25 (89.3%) among 

Figure 1. Prevalence of celiac disease/gluten allergy per 100,000 
children in Kazakhstan. Cities of republican significance: AS – Astana, 
AL – Almaty, SH – Shymkent. Regions: E-K – East Kazakhstan region, 
N-K – North Kazakhstan region, W-K – West Kazakhstan region.
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patients diagnosed with celiac disease. The results of the EMA 
titer analysis depending on the diagnosis are presented in Table 
2. A positive EMA titer was determined in 84% of children 
with celiac disease, and 14.3% of patients with gluten allergy. 
According to the results of the ROC analysis, the sensitivity of 
the EMA titer test for diagnosing celiac disease in children in 
this study was 84%, the specificity was 87.5% (AUC = 0.857).

IgA anti-tTG and anti-DGP antibodies were tested in 118 
and 117 patients, respectively. Among healthy children, 
anti-tTG IgA and anti-DGP IgA were tested in 10 (76.9%) 
patients. Anti-tTG IgA and anti-DGP IgA test results were 
obtained from all children with gluten allergy. Among patients 
diagnosed with celiac disease, the results of anti-tTG IgA were 
in all the subjects, while anti-DGP IgA in 27 (96.4%) of the 
subjects. Differences in the results of anti-tTG IgA and anti-

DGP IgA in the three study groups were significant (p<0.001 
and p<0.05, respectively). The sensitivity of the analysis for the 
determination of IgA anti-tTG had a sensitivity of 57.15%, a 
specificity of 92.22% (AUC=0.747). Similar parameters of the 
test for anti-DGP IgA were as follows: sensitivity – 37.04%, 
specificity – 90% (AUC=0.635).

The total amount of IgA antibodies was studied in 35 patients, 
including 1 patient with other pathology, 22 children with 
gluten allergy, and 12 among patients diagnosed with celiac 
disease. This analysis, due to the small sample size, did not 
reveal significant differences among the three comparison 
groups (p>0.05).

Anti-tTG and anti-DGP IgG antibodies were tested in 118 and 
114 (94.2%) patients, respectively. Among children with other 
patology, anti-tTG IgG and anti-DGP IgG were tested in 10 

Gastrointestinal symptoms
Confirmed diagnosis

pOther pathology
n=13

Gluten allergy 
n=80

Celiac disease 
n=28

Gastrointestinal symptoms (n, %) 11 (84,6) 71 (88,8) 27 (96,4) 0,395
Irregular stool (n, %) 3 (23,1) 21 (26,3) 12 (42,9) 0,218
Unstable stool (n, %) 1 (7,7) 19 (23,8) 3 (10,7) 0,174
Painful defecation (n, %) 0 0 1 (3,6) 0,187
Loss of appetite (n, %) 3 (23,1) 18 (22,5) 1 (3,6) 0,083
Belching (n, %) 1 (7,7) 14 (17,5) 6 (21,4) 0,557
Nausea (n, %) 1 (7,7) 9 (11,3) 9 (32,1) 0,023*
Abdominal pain (n, %) 8 (61,5) 27 (33,8) 21 (75.0) < 0,001**
Pungent odor from the mouth (n, %) 1 (7,7) 3 (3,8) 1 (3,6) 0,792
Vomiting (n, %) 1 (7,7) 8 (10,0) 4 (14,3) 0,764
Poor weight gain (n, %) 4 (30,8) 33 (41,3) 12 (42,9) 0,743
Bloating (n, %) 3 (23,1) 20 (25,0) 6 (21,4) 0,927
Fecal smearing (n, %) 1 (7,7) 0 0 0,015*
Thirst (n, %) 0 1 (1,3) 1 (3,6) 0,627
Streaks of blood in the stool 1 (7,7) 2 (2,5) 3 (10,7) 0,202
Strong odor of stool (n, %) 0 4 (5,0) 0 0,346
White coating on the tongue (n, %) 1 (7,7) 0 1 (3,6) 0,086
Fecal incontinence (n, %) 0 1 (1,3) 0 0,772
Diarrhea (n, %) 0 6 (7,5) 1 (3,6) 0,447
* p < 0,05
** p < 0,001
Other pathology: other functional disorders of the gastrointestinal tract

Table 1. Distribution of gastrointestinal symptoms (N=121).

Serological tests
Confirmed diagnosis

p Se Sp AUCOther 
pathology Gluten allergy Celiac disease

EMA titer positive (%), 
N=65

0
(of 5)

14.3%
(of 35)

84.0%
(of 25) < 0.001 84.5% 87.5% 0.857

Anti-tTG IgA positive (%), 
N=118

0
(of 10)

8.8%
(of 80)

57.1%
(of 28) < 0.001 57.1% 92.2% 0.747

Anti-DGP IgA positive (%), 
N=117

0
(of 10)

11.3%
(of 80)

37.0%
(of 27) 0.002 37.0% 90% 0.635

Anti-tTG IgG positive (%), 
N=118

0
(of 10)

5.0%
(of 80)

57.1%
(of 28) < 0.001 57.1% 95.6% 0.763

Anti-DGP IgG  positive (%), 
N=114

0
(of 10)

89.6%
(of 77)

77.8%
(of 27) < 0.001 77.8% 20.7% 0.492

Se – sensitivity, Sp – specificity
Other pathology: other functional disorders of the gastrointestinal tract

Table 2. Results of serological tests among children.
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patients. Among children with gluten allergy, anti-tTG IgG and 
anti-DGP IgG were tested in 80 and 77 patients, respectively. 
Among patients diagnosed with celiac disease, the results of 
anti-tTG IgG were in all the subjects, at the same time, anti-
DGP IgG in 27 of the subjects. Anti-tTG IgG was positive 
in 5% of the patients with gluten allergy and 57% of patients 
diagnosed with celiac disease (p < 0.001). At the same time, 
the analysis for anti-DGP IgG showed a positive result in 90% 
of patients with gluten allergy, and 78% of those with celiac 
disease (p < 0.001). ROC analysis of the test for IgG anti-tTG 
showed a sensitivity of 57.14%, a specificity of 95.56% (AUC = 
0.763). At the same time, the ROC analysis of the anti-DGP IgG 
test for celiac disease had a sensitivity of 77.78%, a specificity 
of 20.69%, with an AUC value of 0.492. A significant positive 
correlation was found between IgG anti-tTG test result and 
MARSH disease activity (r=0.447, p<0.001). To a lesser extent, 
the result of the Anti-DGP IgG test correlated with disease 
activity (r=0.295, p<0.05).

Biopsies were obtained in 33 (27.3%) of the study subjects, 
including 13 (16.25%) children with gluten allergy and 21 
(75.0%) children diagnosed with celiac disease. Biopsy results 
in children with gluten allergy and celiac disease are presented 
in Table 3. Among patients with gluten allergy, 12 (92.3%) 
had MARSH 0, this patient was also positive for EMA titer 
(1:20) and anti-DGP IgG, however, the result of the genetic 
study was negative. Among those studied with a diagnosis of 
celiac disease, the biopsy result was as follows: MARSH 1 in 8, 
MARSH 2 in 11, and MARSH 3 in 2 patients.

Genetic analysis was determined in 94 patients, including 8 
(61.5%) children with other pathology, 75 (93.75%) children 
with gluten allergy, and 11 (39.3%) patients with celiac disease. 
A positive genetic analysis was found in 1 (12.5%) patient with 
other pathology, 1 (1.33%) patient with gluten allergy, and 9 
(81.8%) children with celiac disease (χ2 = 60.1, p<0.001), the 
sensitivity of genetic analysis in this study was 81.82%, and 
the specificity was 97.59%, ROC analysis showed a significant 
result (AUC = 0.897). Variants in the DQ2.5 gene of HLA 
class II were found in 5 (45.4%) examined children, DQ8 in 4 
(36.4%) examined children, and variants in the DQ2 gene were 
detected in 2 (18.2%) study participants. The positive genetic 
analysis found in two study participants appeared to be variants 
in the DQ8 gene in the patient with gluten allergy, and in the 
DQ2.5 gene in the participant with other pathology.

Table 3. Biopsy results in children (N=34).

Biopsy results
Confirmed diagnosis
Gluten allergy
(n=13)

Celiac disease 
(n=21)

MARSH 0 12 (92.3%) 0
MARSH 1 0 8 (38.1%)
MARSH 2 1 (7.7%) 11 (52.4%)
MARSH 3 0 2 (9.5%)

Discussion.
This study was devoted to the investigation of the clinical 

features of celiac disease in children, including the study of the 
prevalence and diagnostic approach of this disease in Kazakhstan. 

The prevalence of confirmed cases of celiac disease/gluten 
allergy among children in Kazakhstan was 5.66 per 100,000 
population, which corresponds to 0.0057%. However, these 
results were inconsistent with the overall global prevalence 
of CD [6] and the assumptions of previously published results 
for Kazakhstan [8-10]. Such results are of high risk for health 
system planning in Kazakhstan, as in other developing countries, 
since there are no valid data on the prevalence of CD and the 
expected high number of undiagnosed cases, which may lead 
to severe long-term consequences of the disease. The reason 
for such misleading data may be due to an imperfect diagnostic 
system and lack of awareness of the population and healthcare 
providers about CD [11]. Given the heavy socio-economic and 
psychological burden of this disease, both for patients and for 
the healthcare system, timely and accurate diagnosis of celiac 
disease remains an urgent problem in Kazakhstan.

The study noted different levels of CD prevalence in different 
cities/regions of Kazakhstan. The difference in prevalence 
across the regions of Kazakhstan may be associated with the 
peculiarities of the culture and the level of organization of 
healthcare system; however, further epidemiological studies are 
needed to study the spread of CD in Kazakhstan. 

The first step in CD diagnosing is to study its complaints and 
symptoms. In this connection, in order to improve diagnostic 
approaches, the clinical manifestation of celiac disease in 
children was studied and compared with those who were 
diagnosed with gluten allergy or the absence of celiac disease 
and gluten allergy. A thorough knowledge of the differences 
and overlaps in the clinical manifestations of celiac disease, 
gluten allergy, and other gastrointestinal disorders will assist 
clinicians in the differential diagnosis process [18-20]. In the 
current study, the various gastrointestinal manifestation of CD 
was noted in 90% of children, however, their overall prevalence 
among children with other pathology, children diagnosed with 
gluten allergy and CD did not have statistically significant 
differences. Also, the following intestinal manifestations did 
not have significant differences between the comparison groups: 
irregular and unstable stool, painful defecation, loss of appetite, 
frequent belching, pungent odor from the mouth, vomiting, poor 
weight gain, bloating, thirst, streaks of blood in the stool, sharp 
stool odor, yellow coating on the tongue, fecal incontinence 
and diarrhoea (p>0.05). This was due to the fact that these 
manifestations are not pathognomic for certain symptoms and 
are only a manifestation of a general violation of the digestive 
tract. At the same time, it was found that abdominal pain 
(p<0.001) and nausea (p<0.05) were more common in patients 
with CD compared with patients from other groups. Moreover, 
the presence of nausea and thirst were independent predictors of 
disease activity according to MARSH (p<0.05). Extra-intestinal 
manifestations were seen more often in children with gluten 
allergy, to a lesser extent among patients with CD (p<0.001). 

The use of various serological methods for diagnosing CD 
in children showed different diagnostic value. Since the tests 
used were negative in children with other pathology, they were 
comparatively evaluated in patients with gluten allergy and CD. 
A positive titer of EMA, Anti-tTG IgA, Anti-DGP IgA, Anti-
tTG IgG was significantly more common in children diagnosed 



47

Ethics approval: The study was approved by the Local Ethics 
Committee of the NpJSC “Astana Medical University” (extract 
from protocol No. 4, held on 20.12.2018).

Consent for publication: Not applicable
Availability of data and materials: All data available by 

request to corresponding author.
Funding: The authors received no specific funding for this 

article.
Availability of Data and Materials: The datasets used 

and/or analyzed during the current study available from the 
corresponding author on reasonable request.

Authors' contributions: Conceptualization and Methodology: 
AK and GD; Formal analysis: AB; Investigation: AK; Writing 
- original draft preparation: AK; Writing - review and editing: 
GD, AB, and BI; Supervision: GD, BI.

Acknowledgements: Not applicable.
ORCID ID’s.
Aissulu Kapassova     – 0000-0003-4401-1062.
Gulmira Derbissalina  – 0000-0003-3704-5061.
Baurzhan Iskakov     – 0000-0003-3378-502X.

REFERENCES
1. Jimenez J, Loveridge-Lenza B, Horvath K. Celiac Disease 
in Children. Pediatric clinics of North America. 2021;68:1205-
1219.
2. Lebwohl B, Rubio-Tapia A. Epidemiology, Presentation, and 
Diagnosis of Celiac Disease. Gastroenterology. 2021;160:63-
75.
3. Hujoel I.A, Reilly N.R, Rubio-Tapia A. Celiac Disease: 
Clinical Features and Diagnosis. Gastroenterology clinics of 
North America. 2019;48:19-37.
4. Lebwohl B, Sanders D.S, Green P.H.R. Coeliac disease. 
Lancet (London, England). 2018;391:70-81.
5. Garnier-Lengliné H, Cerf-Bensussan N, Ruemmele F.M. 
Celiac disease in children. Clinics and research in hepatology 
and gastroenterology. 2015;39:544-551.
6. Singh P, Arora A, Strand T.A, et al. Global Prevalence of 
Celiac Disease: Systematic Review and Meta-analysis. Clinical 
gastroenterology and hepatology: the official clinical practice 
journal of the American Gastroenterological Association. 
2018;16:823-836.e2.
7. Cataldo F, Montalto G. Celiac disease in the developing 
countries: a new and challenging public health problem. World 
journal of gastroenterology. 2007;13:2153-2159.
8. Savvateeva L.V, Erdes S.I, Antishin A.S, et al. Overview 
of Celiac Disease in Russia: Regional Data and Estimated 
Prevalence. Journal of immunology research. 2017:2314813.
9. Poddighe D, Abdukhakimova D. Celiac Disease in 
Asia beyond the Middle East and Indian subcontinent: 
Epidemiological burden and diagnostic barriers. World journal 
of gastroenterology. 2021;27:2251-2256.
10. Poddighe D, Turganbekova A, Baymukasheva D, et 
al. Genetic predisposition to celiac disease in Kazakhstan: 
Potential impact on the clinical practice in Central Asia. PloS 
one. 2020;15:e0226546.

with CD compared to patients with gluten allergy (p<0.05). 
In turn, a positive test result for the determination of Anti-
DGP IgG was among patients with gluten allergy. In the ROC 
analysis, the EMA titer test (AUC = 0.857) showed the highest 
value with a sensitivity of 84% and a specificity of 87.5%. The 
IgA and IgG anti-tTG tests had the highest specificity: 92.22% 
and 95.56%, respectively. The sensitivity of genetic analysis in 
this study was 81.82%, and the specificity was 97.59% (AUC 
= 0.897). A significant positive correlation was also found 
between IgG anti-tTG test result and MARSH disease activity 
(p<0.001). To a lesser extent, the result of the Anti-DGP IgG 
test correlated with disease activity (r=0.295, p<0.05). Thus, the 
high specificity of the IgG anti-tTG test and genetic analysis was 
of value in clinical practice for diagnosing CD in children, and 
the level of IgG anti-tTG can be a predictor of disease activity. 
In other studies, the tTG-IgA antibody was showed as the 
diagnostic tool of choice to detect CD [3,21]. High sensitivity 
and specificity of the EMA titer test allows considering this 
analysis as a screening method for diagnosing CD, which is 
also emphasized in a study evaluating the cost-effectiveness of 
this test in adult population [22]. Although EMA may serve as 
an acceptable first-line screening tool in low-risk populations, 
higher cost and user-dependent accuracy make tTG-IgA the 
preferred choice in most pediatric populations [3,23,24].
Study limitations.

This study had a number of limitations related to data collection 
and prospective study design. First, the data obtained on the 
prevalence of celiac disease among the pediatric population 
was most likely not reliable. However, the disconcerting results 
obtained should form the basis for improving the health care 
system in Kazakhstan and other developing countries. Secondly, 
not all participants in the screening study underwent diagnostic 
examinations to the same extent due to various organizational 
and economic issues, which could affect the assessment of the 
diagnostic value of certain serological / genetic tests. Moreover, 
the patient cohort was small. In this connection, a more extensive 
study with a clear design is recommended.
Conclusion.

Thus, this study examined the prevalence of celiac disease 
in the pediatric population of Kazakhstan and showed a high 
difference between the results obtained with the global and 
predicted rates. These findings should form the basis for further 
epidemiological studies in Kazakhstan and other developing 
countries. This study also described the clinical manifestations 
of celiac disease and gluten allergy in children, which is of value 
in clinical practice to improve knowledge in the differential 
diagnosis of these conditions. Moreover, the diagnostic value 
of various serological and genetic tests was described in terms 
of the level of awareness of medical personnel in a developing 
country. These results may further contribute to the development 
of cost-effective diagnostic approaches for celiac disease in 
children.
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