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SOME INDICES OF METABOLISM IN CHILDREN WITH IRRITABLE BOWEL SYNDROME
AND CO-EXISTING OVERWEIGHT

e-mail: irunka80@ukr.net

In this article, we demonstrate the data on clinical course features of irritable bowel syndrome in children of school age with
normal weight as well as co-existing overweight. Also, we conducted an assessment of certain indices of lipid and carbohydrate
metabolism in these conditions. Clinical features of irritable bowel syndrome with overweight include duration of the disease (6.5+0.5
months), female sex (30 vs. 5 children, ¥?=5.1429, p<0.05), abdominal pain syndrome (85 % vs. 65 %, p<0.05), intermittent diarrhoea
and constipation (62.5 % vs. 90 %, p<0.05), and bloating (77.5 % vs. 50 %, p<0.05). Initial signs of impaired carbohydrate metabolism
were detected: an increase in the level of C-peptide (4.5+0.01 and 2.5+0.03, p<0.05) and NOMA index (3.41+0.02 and 2.86+0.01,
p<0.05). The given data indicate deviations from the norm of the evaluated indicators of certain types of metabolism in school-age
children with irritable bowel syndrome and overweight that will be reversible in case of adequate therapy.

Key words: children, irritable bowel syndrome, overweight, faecal calprotectin.

I.C. Jlem6puk, O.B. Kuask, 0.0. Humopa, I.B. Hliaimkesuy, O.B. lyTuyk, I1.3. Bysk,
A.B. Crepannmmu

CTAH OKPEMHUX IIOKA3HUKIB OEMIHY ¥ JITEM I3 CHHIPOMOM I1IOJIPASHEHOI'O
KHIIEYHUKA TA HAJJIMIIKOBOIO BAT'O1IO0

B crarti HaBexeHi JaHi mpo 0cOOMMBOCTI mepediry CHHAPOMY IMOAPA3HEHOI KHINKM y AiTeH IIKUIBHOTO BiKy, Ha TJIi
HOPMAJIbHOI Ta HAUTMIIIKOBOI MacH Tijia, a TAKOX MPOBEACHO OL[IHKY OKPEMHX TOKa3HHKIB JIiIiJHOTO Ta ByTJICBOJHOTO OOMIHIB IpH
1ii maroorii. BcraHOBIIEHO, 110 10 KITIHIYHUX OCOOIMBOCTEH 00CTEXKYBaHHX IITEH HaIeKaTh: TPUBATICTD (6,5+0,5 MicsiB), xKiHOYA
crarb (301 5 niteit, ¥>=5,1429, p<0.05), GonboBuii abrominansuuii cungpom (85 % i 65 %, p<0,05), yepryBanus jiapei Ta 3aKpery
(62,5 % 190 %, p<0,05) Ta mereopusm (77,5 % i 50 %, p<0,05). InTeHCUBHICTH 6OJIBOBOTO CHHIPOMY OyJia BUILOIO Y IpyIIi AiTeH i3
HAJUTUIIIKOBOIO Macoro Tima (6,5+0,5 i 4,3+0,1 Ganis, p<0.05). BusineHi mo4aTKOBi O3HAKH MOPYIICHHS BYTJICBOIHOTO OOMIHY:
3pocranss piBHsA C-nenruny (4,5+0,01 i 2,5+0,03, p<0.05) ta ingekcy HOMA (3,41+0,02 i 2,86+0,01, p<0.05). HaBeneni mani
CBiqUYaTh MPO BiJXWICHHs BiJ HOPMH IOKa3HHUKIB OKPEMHX BHAIB OOMiHYy B JiTEH i3 CHHAPOMOM IOJpa3HEHOI KUIIKA Ha (oHi
HaJMIpHOT Macy TiJa, sSIKi MaTUMyTh 3BOPOTHIH XapaKkTep 3a yMOBH aJieKBaTHOI Tepalrlil uepe3 pik BiJl MOMEHTY CIIOCTEPEKESHHS.

Ku1r04oBi ci10Ba: 1iTH, CHHIPOM HOIPA3HEHOI KHMIIKH, HA/UTHIIKOBA Maca Tijla, (eKaabHHUI KaIbIIPOTCKTHH.

The study is a fragment of the research project “Health state and features of adaptation in children in the Prykarpattya
region with somatic disease, and its prevention”, state registration No. 0121U111129.

Functional gastrointestinal (GI) disorders and in particular irritable bowel syndrome (IBS) are one
of the biggest concerns in paediatric gastroenterology globally taking into account the prevalence among
children of school age (7 till 30 % according to the data of different authors), and its medical and
psychosocial burden [1, 2, 7, 8].

At the same time, considering a comprehensive approach to the assessment of some chains of the
pathogenesis, and major clinical symptoms of functional gastrointestinal disorders, we would like to note
the presence of multiple blank spots in research of this field, especially when concomitant overweight or
obesity is present [6, 8].

Based on data by WHO experts and novel research Global Burden of Disease Study (Imperial
College London) [6, 7] the overall incidence of overweight in the world during the last three decades has
increased by 27.5 % among adults and 47.1 % in children [7, 8]. In experts’ opinion, if the current trend
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persists, by the end of 2022 the number of children with overweight will be greater than the number of their
peers with healthy body weight [3, 4, 7].

A literature review on this topic showed that the data regarding the clinical course of IBS in
children and adolescents with overweight and obesity are lacking [5, 10, 11]. There is not enough focus on
the evaluation of metabolic disorders in children with mentioned comorbidities [2, 3, 12].

The purpose of the study was to provide an assessment of clinical course features, and some
indices of carbohydrate and lipid metabolism in children of school age with irritable bowel syndrome in
the setting of overweight.

Materials and methods. We examined 80 children aged 7 to 17 years with irritable bowel
syndrome (IBS) who were hospitalised in the Public Nonprofit Enterprise “Ivano-Frankivsk Regional
Children's Clinical Hospital of Ivano-Frankivsk Oblast Council” during 2017-2022 years. The control
group included 30 children of the same age.

The diagnosis of irritable bowel syndrome was verified according to the Order of the Ministry of
Health of Ukraine No. 59 “On Adoption of Unified Clinical Protocols of Medical Care for Children with
Digestive Disorders”, and Rome IV Criteria (2016) [13]. As the main sign of the stool shape, we took the
Bristol Stool Scale [7, 8, 14].

The overweight was diagnosed due to Order of the Ministry of Health of Ukraine No. 55 "On
Adoption of Treatment Protocols of Children with Endocrine Disorders" (https:/www.cdc.gov/
growthcharts/clinical charts.htm).

The severity evaluation of clinical signs of irritable bowel syndrome was made regarding the total
score (each symptom assessed from 0 to 3) made by us. These are: pain in the umbilical area and along the
colon, bloating, the prevalence of constipation or diarrhoea, intermittent disorders of defaecation.

Interpretation: if the total score is 0 to 2, the overall symptom expression is low, 3 to 5 corresponds
to high expression, and 5 to 10 corresponds to very high expression of the symptoms.

Study inclusion criteria: consent of the patient, and parents; confirmed diagnosis of irritable bowel
syndrome and overweight.

Criteria of non-inclusion: anaemia, increased ESR, inflammatory changes in the full blood count,
body weight loss within the last three weeks, melena and other particles in the stool, and epidemiological
history (contact with SARS-CoV-2, parasitic or acute bowel infection in a patient).

We noninvasively quantified the level of the biomarker such as faecal calprotectin (method of the
solid-phase immune enzyme assay in the laboratory “DILA”, the reference age range (after three years of
age) is below 50 mcg/gram).

We also assessed glucose and glycated haemoglobin levels in the blood of the examined children
(analyzer and test-system Cobas 6000, Roche Diagnostics (Switzerland). The reference value for glycated
haemoglobin is 4.8-5.9 %, and for the glucose in the capillary blood it is 3.38-5.55 mmol/L. We calculated
the insulin resistance index using the standard formula: HOMA-IR=fasting insulin level x fasting
glucose/22.5.

The concentration of the blood lipids was determined via the enzymatic colourimetric method using
the reagents “SpineLab” (total cholesterol, cat. No.: 4.010-100 mL; HDL-cholesterol, cat. No.: 4.008-100
mL; triglycerides, cat. No.: 4.012-100 mL).

The examined children were randomized into two groups. The first group included 40 children of
school age with IBS and normal weight (n=40), and the second one included 40 children with the same
diagnosis and overweight (n=40). The control consisted of 30 virtually healthy children of the same age.

120 The main principles of bioethics were

maintained by: the informed parental consent,

3 the Declaration of Helsinki of The World

Medical Association “Ethical Principles for

Medical Research Involving Human Subjects”
(USA).

Statistical  result  processing  was
conducted using a program package for general
use Statistics for Windows version 6.0 (Stat
Soft inc., USA).

Results of the study and their
discussion. The duration of the underlying
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As indicated by the obtained data, the rate of irritable bowel syndrome increases with the growing
age. However, these data were not statistically significant.
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We have analysed the major
clinical symptoms of irritable
bowel syndrome in children with
normal body weight and in those
with overweight (Fig. 2).

The  obtained  results
demonstrate that clinical features
of IBS with overweight when
compared to those with healthy
weight range include: abdominal

- _ pain (85 % vs. 65 %, p<0.05),
Increased  Tachycardia . . .
sweating ’ intermittent  diarrhoea  and
constipation (62.5 % vs. 90 %,
p<0.05) and bloating (77.5 % vs.
50 %, p<0.05).
The grade of abdominal
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Fig. 2. The most common symptoms of IBS in children with normal weight and pain that is mostly localised in

overweight, n=80

the periumbilical area was more

severe in children with overweight (6.5+0.5 vs. 4.3£0.1 points, p<0.05). Dyspepsia, in particular bloating
(5.240.1 vs. 2.5+0.2 points, p<0.05), intermittent diarrhoea and constipation (5.8+0.2 vs. 3.2+0.1 points,
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Fig. 3. The level of faecal calprotectin during the one-year follow-up, n=110

p<0.05), were more intense in
the second group of the
examined patients.

We studied the correlation
of IBS occurrence in children of
the school age depending on
overweight. The show that the

== risk of getting IBS was higher
Lao in children with overweight
compared to patients with
healthy body weight (35 vs. 5
CI 5.93+%; OR 1.09; RR
Children with IBS and healthy body weight 1 04)
=0—( months One year The level of faecal

calprotectin during the follow-up
period is demonstrated in Fig. 3.

The data in the graph show that in patients with IBS and overweight after one year of the follow-
up, there is a mildly elevated level of faecal calprotectin compared to reference values. Thus, this cohort of
children is at risk of intestinal inflammation and should be monitored thoroughly. To evaluate some indices
of carbohydrate metabolism, we measured glucose levels and glycated haemoglobin in the blood of school-
age children with normal weight and those with overweight (Table 1).

Table 1
Some indices of carbohydrate metabolism in children with IBS
and normal weight or co-existing overweight, n=110 (M+m)
Healthy subjects . . Examined children (n=$0) .
Parameters (n=30) Children with IBS and Children with IBS
overweight (n=40) (n=40)
Plasma glucose, mmol/L 4.45+0.09 5.24+0.01%* 5.01+0.14%*
Glycated hemoglobin in blood, % 4.9+0.02 6.6+0.05%* 5.14+0.02%**
Insulin, mcU/mL 3.9+0.06 5.5+0.05* 4.0+£0.02**
HOMA Index 2.86+0.01 3.41£0.02* 2.95+0.02%*
C-peptide, ng/mL 2.540.03 4.5£0.01* 1.8+0.03%*

Note: *Statistical significance of differences between the parameters in children with IBS vs. healthy children (p<0.05), **
Statistical significance of differences between the parameters in children with IBS and overweight vs. patients with normal weight vs.

healthy children (p<0.001).
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By the analysis of the data in the Table 3, we would like to point out initial signs of carbohydrate
disorders in patients with IBS with co-existing overweight, such as: elevation of C-peptide (4.5+0.01 vs.
2.5+0.03, p<0.05) and HOMA index (3.41+0.02 vs. 2.86+0.01, p<0.05). The latter shows the tendency to
the increase of tissue insulin resistance with probable increase of the risk of diabetes mellitus type 2 and
cardiovascular events in the future. At the same time, plasma glucose and glycated haemoglobin levels in
the examined patients were maintained within the normal range.

We conducted the assessment of blood lipid profile in patients with IBS and control group
(Table 2).

Table 2
Indices of lipid metabolism in children with IBS
and normal weight or co-existing overweight, n=110
Healthy subjects Examined children (n=80)
Parameters : . ] - ]
(n=30) Children with IBS and overweight (=40) Children with IBS (n=40)

Total cholesterol, mmol/L 2.68+0.09 4.53+0.8* 3.48+0.11**
HDL-cholesterol, mmol/L 1.49+0.05 0.67+0.06* 1.1840.04**
TG, mmol/L 0.15+0.03 1.36+0.05* 0.89+0.05**
LDL-cholesterol, mmol/L 2.06£0.03 3.09+0.05* 2.3840.06**
VLDL-cholesterol, mmol/L 0.18+0.01 0.56+0.05* 0.3240.02**

Note: * Statistical significance of differences between the parameters in children with IBS vs. healthy children (p<0.05), **
Statistical significance of differences between the parameters in children with IBS and overweight vs. patients with IBS and normal body
weight (p<0.05)

As indicated by the obtained data, in children with IBS and co-existing overweight there are signs
of dyslipoproteinemia due to increased levels of total cholesterol, triacylglycerols, low-density and very-
low-density lipoproteins, and the decline of high-density lipoproteins compared to healthy children.
Herewith, triglyceride level in children with IBS and co-existing overweight (1.3620.05 mmol/L) were
higher if compared to healthy children (0.15+0.03 mmol/L) and showed 2.7 times higher levels than in the
control group. Values of total cholesterol in children with IBS and overweight reached the level of
4.53+0.11 mmol/L and were 1.7 times higher than in the control group (2.68+£0.09 mmol/L). This refers
also to low-density and very-low-density lipoproteins. In children with IBS and overweight, the level of
LDL-cholesterol was 1.5 times higher (3.09+£0.05 mmol/L) than in children of the control. As well, the
level of VLDL-cholesterol was 3.1 times higher than in healthy children (0.56+0.02 mmol/L). Based on
the evaluation of HDL-cholesterol, we concluded that its level was 2.2 times lower in children with IBS
and overweight compared to healthy children (0.6710.06 mmol/L vs. 1.49£0.05 mmol/L, respectively).

It is well known, that functional gastrointestinal diseases, in particular, irritable bowel syndrome, are
commonly found in overweight people; but there is scarce data regarding its prevalence in children [5, 7].

However, irritable bowel syndrome seems to be among the leading reasons for the visits to a
pediatric gastroenterologist; and appearance of recurrent abdominal pain in early age very often precedes
the development of irritable bowel syndrome in adolescent period [8]. Certainly, combination of this illness
with obesity worsens clinical course, and quality of patient’s life [6].

According to one prospective study, overweight adolescents might have higher rate of admissions
to the hospital (20.8 % vs. 7.6 %, p = 0.01), and much more prominent clinics, compared to patients with
normal body weight and GIT symptoms [10]. The results of our study also correlate with the data
mentioned above, while the frequency of abdominal pain, as we observed, is higher in the group of children
with combined pathology (85 % and 65 % cases, p<0.05).

According to obtained results, symptoms of dyspepsia, for instance, flatulence (5.2+0.1 vs. 2.5+0.2
points, p<0.05), intermittent diarrhea and constipation (5.8+0.2 vs. 3.2+0.1 points, p<0.05) usually occur
in patients with normal weight. It does not quite correlate with recent scientific literature, which emphasizes
the lower frequency of the mentioned clinical symptoms in children with the isolated course of irritable
bowel syndrome [8].

There are a lot of risk factors in the origin of irritable bowel syndrome in children and adolescents,
such as the gut-brain axis interactions, the influence of stress factors, and the consumption of certain foods
and beverages, including alcohol and coffee. [8, 9, 15]. We also consider the overweight to be a prominent
risk factor for the development of functional intestinal disorders. Also, we take into account the assessment
of nutritional status in a childhood. Our statements are confirmed by the literature data [14].

Sex distribution in our study shows the prevalence of girls among the patients with overweight,
unlike in healthy subjects (30 vs. 5 children, ¥*=5.1429, p<0.05), which correlates with the literature data
[2, 5]. But we did not find some age features to be a significant factor in development of this illness.
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Initial signs of lipid distress syndrome we have revealed in our investigation. It correlates with the
studies provided earlier [12].

2. L

1. The clinical features of irritable bowel syndrome in children with overweight include: female
sex (30 vs. 5 children, ¥’=5.1429, p<0.05), disease duration up to 6.5+0.5 months, prevalence of abdominal
pain (85 % vs. 65 %, p<0.05), intermittent diarrhoea and constipation (62.5 % vs. 90 %, p<0.05) and
bloating (77.5 % vs. 50 %, p<0.05). Abdominal pain was more severe in children with overweight (6.5+0.5
vs. 4.320.1 points, p<0.05). At the same time, dyspepsia, in particular bloating (5.2+0.1 vs. 2.5 £0.2 points,
p<0.05), intermittent diarrhoea and constipation (5.8+0.2 vs. 3.2 £0.1 points, p<0.05), were more expressed
in the second group of the examined patients.

2. In children with IBS in the setting of overweight, initial signs of lipid distress-syndrome were
spotted, such as: increased total cholesterol, triacylglycerol, low- and very-low-density lipoproteins along
with decline in high-density lipoproteins.

3. There is a slight increase in the level of faecal calprotectin compared to the reference values. It
is possible to assign this category of children to the risk group for development of intestinal inflammation,
and to focus on more thorough follow-up of this group of patients.

4. In children with irritable bowel syndrome and co-existing overweight, initial signs of impaired
carbohydrate metabolism were detected: an increase in the level of C-peptide (4.5+0.01 vs. 2.5+0.03,
p<0.05) and NOMA index (3.41£0.02 vs. 2.86+0.01, p<0.05). The given data indicate deviations from the
norm of the evaluated indicators of certain types of metabolism in school-age children with irritable bowel
syndrome and overweight that will be reversible in case of adequate therapy.

Prospects of further research. Development of clinical management algorithms regarding children with irritable bowel
syndrome with overweight aimed at comprehensive risk assessment and prevention of complications.

. ol

1. Bilooka Yu, Fediv O, Stupnytska H. Personifikovane likuvannia khvorykh na syndrom podraznenoho kyshechnyku ta
ozhyrinnia. Bukovynskyi medychnyi visnyk. 2021 Nov 29;25(3 (99)):12-8. doi: 10.24061/2413-0737.xxv.3.99.2021.2.
[in Ukrainian]

2. Glotka LI. Rol henetychnykh ta epihenetychnykh chynnykiv u formuvanni ozhyrinnia i kardiometabolichnykh porushen u
khlopchykiv. Ukrainskyi zhurnal dytiachoyi endokrynolohiyi. 2020 Dec 24;0(4):4-7. doi: 10.30978/ujpe2020-4-4. [in Ukrainian]
3. Gromnatska NM, Lemishko BB, Kulya OO, Pasichna IO, Beliusova VM. Skryninh metabolichnoho syndromuu ditey i pidlitkiv.
Mizhnarodnyi endokrynolohichnyi zhurnal. 2022 Apr 22;18(2):94-9. doi: 10.22141/2224-0721.18.2.2022.1153. [in Ukrainian]

4. Lembryk IS, Tymoshchuk OV, Kocherga ZR. Stan mikrotsyrkuliatsiyi u pidlitkiv iz ozhyrinniam ta suputnim urazhenniam
pidshlunkovoyi zalozy. Svit medytsyny ta biolohiyi. 2018;14(63):042. doi: 10.26724/2079-8334-2018-1-63-42-46. [in Ukrainian]
5. Pasichna 10, Vdovycheno VI. Suchasni uiavlennia pro henderni ta vikovi osoblyvosti syndromu podraznenoho kyshechnyka.
Suchasna hastroenterolohiyia. 2019 Dec 23;0(6):68—74. doi: 10.30978/mg-2019-6-68. [in Ukrainian]

6. Sorokman TV, Popeliuk NO. Ozhyrinnia v ditey: kryteriyi prohnozuvannia rozvytku arterialnoyi hipertenziyi. Mizhnarodnyi
endokrynolohichnyi zhurnal. 2021 Sep 1;16(2):138-44. doi: 10.22141/2224-0721.16.2.2020.201299. [in Ukrainian]

7. Bischoff SC, Barazzoni R, Busetto L, Campmans-Kuijpers M, Cardinale V, Chermesh I, et al. European guideline on obesity
care in patients with gastrointestinal and liver diseases. Joint European Society for Clinical Nutrition and Metabolism / United
European Gastroenterology guideline. United European Gastroenterology Journal. 2022 Aug 12;10(7): 663-720.
doi: 10.1002/ueg2.12280.

8. El-Baba Mohammad F. Pediatric irritable syndrome. June 06,2022 Available at https://emedicine.medscape.com/article/
930844-clinical

9. Fifi AC, Velasco-Benitez C, Saps M. Functional Abdominal Pain and Nutritional Status of Children. A School-Based Study.
Nutrients. 2020 Aug 24;12(9):2559. doi: 10.3390/nu12092559.

10. Galai T, Moran-Lev H, Cohen S, Ben-Tov A, Levy D, Weintraub Y, et al. Higher prevalence of obesity among children with
functional abdominal pain disorders. BMC Pediatrics. 2020 May 6;20(1). doi: 10.1186/s12887-020-02106-9.

11. Kim JH, Yi DY, Lee YM, Choi YJ, Kim JY, Hong YH, et al. Association between body mass index and fecal calprotectin
levels in children and adolescents with irritable bowel syndrome. Medicine. 2022 Aug 12;101(32): €29968.
doi: 10.1097/md.0000000000029968.

12. Mishchuk V, Grygoruk G. Serotonin Level and Lipid Metabolism Indices in Patients with Irritable Bowel Syndrome with
Constipation Against the Background of Various Degrees of Obesity. Galician Medical Journal. 2018 Jul 1;25(2).
doi: 10.21802/gm;j.2018.2.1.

13.Vasant DH, Paine PA,Black CJ. British Society of Gastroenterology guidelines on the management of irritable bowel syndrome.
Gut. 2021 Jul. 70(7):1214—40. [QxMD MEDLINE Link]. [Full Text].

14. Vesnina LE, Boriak KhR, Sokolenko VM. Assessment of the dietary energy intake of young people with normal weight and
overweight. World of Medicine and Biology. 2020. Ne 3 (73). 27-32. doi: 10.26724/2079-8334-2020-3-73-27-32

15. Zia JK, Lenhart A, Yang PL, Heitkemper MM, Baker J, Keefer L, et al. Risk Factors for Abdominal Pain-
Related Disorders of Gut-Brain Interaction in Adults and Children: A Systematic Review. Gastroenterology. 2022
Oct;163(4):995-1023.¢3. doi: 10.1053/j.gastr0.2022.06.028.

Crarrs Hagiiinua 28.11.2022 p.

101



