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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
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5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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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
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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 y2-test to evaluate independent associations of the
independent variables. ROC 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:
<1.9-1low, 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
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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.

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



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

Confirmed diagnosis

Gastrointestinal symptoms Other pathology Gluten allergy Celiac disease p
n=13 n=80 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(2,9) 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 2. Results of serological tests among children.

Confirmed diagnosis
Serological tests Other Gluten allergy Celiac disease p Se Sp AUC

pathology
E\fg titer positive (%), ?0 es) (I:I;?SA’) ?:f.oz'?) <0.001 84.5% 87.5% 0.857
Anti-tTG IgA positive (%), 0 8.8% 57.1%
g P %) (of 10) (of 80) (0 28) <0.001 57.1% 92.2% 0.747
Anti-DGP IgA positive (%), 0 11.3% 37.0%
N EP %) (of 10) (£ 80) (of27) 0.002 37.0% 90% 0.635
Anti-tTG IgG positive (%), 0 5.0% 57.1%
g P %) (©f 10) (of 80) (o1 28) <0.001 57.1% 95.6% 0.763
Anti-DGP IgG positive (%), 0 89.6% 77.8%
NP %) (oF 10) o7 (ot 27) <0.001 77.8% 20.7% 0.492

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

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-
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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



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 [gG 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 (¥2 = 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, DQS8 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).
Confirmed diagnosis

Biopsy results Gluten allergy Celiac disease
(n=13) (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.
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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



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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