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Abstract. Background. Non-alcoholic fatty liver disease (NAFLD) is a leading etiological factor of chronic liver
diseases in children in industrialized countries. The high prevalence of small intestinal bacterial overgrowth (SIBO)
is common in patients with NAFLD. Therefore, the purpose of our work is to study the impact of SIBO on the struc-
tural and functional parameters of the liver in obese/overweight children. Materials and methods. We examined
73 children aged 6 to 17 years, mean age of patients was (11.41 + 2.68) years. Depending on the presence of over-
weight/obesity and the results of glucose hydrogen breath test (HBT), patients were divided into 2 groups: group
1 — 30 overweight/obese persons with SIBO, group 2 — 28 overweight/obese children without SIBO. The control
group consisted of 15 apparently healthy children with normal weight and without SIBO. The presence of liver
steatosis was established by means of transient elastography with controlled attenuation parameter. Additionally,
we performed lactose HBT and a biochemical blood test with biochemical hepatogram, determination of lipid and
carbohydrate parameters. Results. It was found that 70 % of children in group 1 had NAFLD, compared to 32 %
in group 2. Also, erythrocyte sedimentation rate was higher in group 1 than in groups 2 and 3 (p < 0.05). Patients
of group 1 had 1.5 times higher levels of triglycerides and very low-density lipoproteins. There was a tendency
towards higher values of insulin and homeostatic model assessment in group 1 compared to group 2. Lactose mal-
absorption was diagnosed in 17 (56.7 %) children with NAFLD, lactose-dependent SIBO — in 15 (50.0 %). Among
obese patients without NAFLD, lactose malabsorption was found in 10 (35.7 %) cases, and lactose-dependent
SIBO — in 9 (32.1 %). Thus, in children with NAFLD, lactose malabsorption was detected 1.6 times more fre-
quently than in children without NAFLD. Conclusions. It has been found that NAFLD is a risk factor for SIBO de-
velopment. SIBO was associated with low-grade inflammation and adverse metabolic profile. The high frequency
of lactose malabsorption and lactose-dependent SIBO among children with NAFLD was demonstrated.
Keywords: non-alcoholic fatty liver disease; children; small intestinal bacterial overgrowth syndrome; lactose
malabsorption

Introduction

The global epidemic of obesity has led to changes in the
etiological structure of the digestive system diseases. So, at the
present time, non-alcoholic fatty liver disease (NAFLD) is a
leader among chronic liver diseases in children in industria-
lized countries [8]. NAFLD is considered as a liver manifesta-
tion of metabolic syndrome and includes a wide pathological
spectrum, ranging from simple steatosis to a different degree
of necrotic inflammation (non-alcoholic steatohepatitis),
which leads to the development of fibrosis, and subsequently
to liver cirrhosis. Recent studies suggest that NAFLD should
be considered as multisystem disease [1], because this con-

dition is associated with a range of extrahepatic pathologies
such as atherosclerosis, type 2 diabetes, osteopenia, obstruc-
tive sleep apnea syndrome, and the like [4].

It is known that there is a high prevalence of small in-
testinal bacterial overgrowth (SIBO) syndrome in NAFLD
patients [10]. SIBO is defined as an increase in the number
of bacteria (over 10° CFU/ml) in the proximal small intes-
tine. The gold diagnostic standard for SIBO is a bacterio-
logical examination of the aspirate from the proximal part of
small intestine. However, this method is invasive and has a
number of limitations, therefore, most diagnoses are based
on glucose or lactose hydrogen breath test (HBT). In ac-
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cordance with the Rome criteria on the use of HBT, glucose
HBT is the most accurate method for non-invasive diagno-
sis of SIBO [11]. SIBO and increased intestinal permeability
are considered as the main mechanisms for the transloca-
tion of bacteria and their products, which can contribute to
a cascade of adverse events such as oxidative stress, insulin
resistance, inflammation and liver fibrosis [14].

Most of the works investigating SIBO effect on NAFLD
development was performed in adult patients [9, 10, 14, 16,
18, 20]. Frequently, for the diagnosis of SIBO, glucose hy-
drogen breath test is used, data on the presence of lactose-
dependent SIBO in such patients are limited.

Therefore, the purpose of our work is to study the influ-
ence of SIBO and features of lactose digestion on structural
and functional parameters of the liver in obese/overweight
children.

Materials and methods

A total of 73 children aged 6 to 17 years underwent treat-
ment at the Pediatric Gastroenterology Department of the
Institute of Gastroenterology of the National Academy of
Medical Sciences of Ukraine in 2017—2018. The average
age of patients was (11.41 £ 2.68) years. Before the study,
the parents and patients were fully informed about the
methods and amount of the research and gave consent for
the planned studies. Clinical examination of patients, an-
thropometry with subsequent calculation of body mass in-
dex (BMI) [13] were performed. The presence of obesity/
overweight was determined according to the World Health
Organization recommendations [13]. The presence of ab-
dominal obesity was diagnosed with a waist circumference
(WC) measurement according to the recommendations of
the International Diabetes Federation [17].

All the patients underwent a general blood test and a bio-
chemical blood test with determination of the levels of total
protein, total bilirubin, alanine aminotransferase (ALT),
aspartate aminotransferase (AST), gamma-glutamyl trans-
peptidase (GGT) using the biochemical analyzer Stat Fax
1904 Plus (Awareness Technology, USA). For the biochemi-
cal study of blood lipids, the content of total cholesterol
(TC), triglycerides (TG), high-density lipoprotein (HDL)
cholesterol using Cormay reagents (Poland) was determined
using the same analyzer with the subsequent calculation of
low-density lipoprotein (LDL) and very low-density lipo-
protein (VLDL) cholesterol.

The content of insulin in the blood serum was deter-
mined by the immunogenic enzyme test method (DRG In-
ternational, Inc., Germany) using Stat Fax 303 Plus (USA)
reader. Then, the homeostasis model assessment (HOMA)
was calculated. The level of glycosylated hemoglobin was
measured using a spectrophotometer SF-4 (Lachema).

Glucose tolerance was evaluated on the basis of the oral
glucose tolerance test (OGTT). Glucose loading was carried
out at the rate of 1.75 g per 1 kg of body weight (not more
than 75 g). In the future, hyperglycemic and hypoglycemic
factors were calculated.

Diagnosis of SIBO was determined from glucose HBT
data using the Gastro+ Gastrolyzer gas analyzer (Bedfont
Scientific Ltd, UK). The dose of glucose was 1 g per 1 kg
of body weight, but not more than 50 g, dissolved in 250 ml

of water. The HBT result was assessed as positive for SIBO
if hydrogen concentration has increased for more than 10
parts per million (ppm). For the diagnosis of lactose mal-
absorption and lactose-dependent SIBO, lactose HBT was
performed at the rate of 1 g per 1 kg of body weight (not
more than 25 g) dissolved in 10 ml of warm water per 1 kg of
body weight, but not more than 250 ml. An increase in hy-
drogen content for more than 10 ppm from baseline during
the first 30—60 minutes indicated lactose-dependent SIBO.
Absolute and relative contraindications to HBT were taken
into account. For the diagnosis of liver steatosis, transient
elastography was performed using the FibroScan® 502 touch
(Echosens, Paris, France) with the controlled attenuation
parameter (CAP). Diagnosis of NAFLD was established
according to CAP and exclusion of secondary steatosis in
children with overweight/obesity. Liver stiffness was evalu-
ated in kilopascals (kPa), degree of viscosity, or fatty dege-
neration, — in decibels per meter (dB/m). To establish the
diagnosis and assess the severity of disease, we used unified
clinical protocols [2].

Statistical processing of research results was carried out
using the methods of variation statistics implemented by
the standard package of applications Statistica 7.0 for Win-
dows. The normality of the distribution of characteristics
was checked out using Shapiro-Wilk test. Depending on
the distribution of signs, quantitative data were presented
in the form of mean and standard deviations (M £ SD) or
in the form of medians and interquartile intervals (Me [25;
75 %]), for qualitative characteristics — in the form of rela-
tive indices (n (%)). The difference in likelihood was based
on Mann-Whitney U test and Student’s #-test under normal
distribution. When comparing qualitative indicators, the as-
sessment of the likelihood of differences was carried out ac-
cording to Fisher’s exact test. The ratio of the factor being
analyzed to the risk factors was determined on the basis of
odds ratio (OR) and relative risk (RR) calculation. The con-
clusion about the statistical significance of the revealed re-
lationship between the factor and the result was made when
the confidence interval did not include 1, that is, both values
of the boundaries were either above or below 1. The signifi-
cance of the differences was set at p < 0.05.

Depending on the presence of overweight/obesity and
the results of glucose-based hydrogen breath test, patients
were divided into 2 groups: group 1 — 30 overweight/
obese children with SIBO, group 2 — 28 overweight/obese
children without SIBO. The control group consisted of
15 healthy children with normal weight and no SIBO ac-
cording to glucose HBT.

Results
Age, sex and anthropomefric parameters

The children of the studied groups were homogeneous in
terms of the age and sex distribution (Table 1). The analysis
of anthropometric data showed that children of groups 1 and
2 did not differ significantly in BMI and WC. In group 1, 21
(70.0 %) patients had obesity, 9 (30.0 %) — overweight; in
group 2 — 18 (64.3 %) and 10 (35.7 %) individuals, respec-
tively. The frequency of abdominal type of fat distribution
was 83.3 % (25 children) in group 1 and 75.0 % (21 persons)
in group 2.
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Clinical data

The analysis of complaints showed that children of
group 1 more often had diarrhea (an increase in bowel
movements to 3 and more times a day) compared to patients
of groups 2 and 3 (p < 0.05) (Table 2). Frequency of com-
plaints for flatulence was not significantly different between
groups. In group 1, painful palpation in the hypogastrium
was twice more likely — 50 compared to 25 % in group 2.

Clinical data of patients, in particular the characteristics
of pain syndrome, were mainly due to the concomitant pa-
thology of the digestive system. Characteristics of concomi-
tant pathology are presented in Table 3. A higher frequency
of NAFLD and biliary tract disorders in children of group 1
compared to those of groups 2 and 3 (p < 0.05) and a ten-
dency to a higher incidence of gastroesophageal reflux di-
sease in group 1 should be noted.

General clinical and biochemical tests

The study of general blood test data demonstrated that
children of group 1 were characterized by a significantly
higher erythrocyte sedimentation rate (ESR) compared to
the patients of groups 2 and 3 (p < 0.05) (Table 4). Children
with obesity/overweight (groups 1 and 2) were found to be
different from those with normal weight with higher ALT
and AST (p < 0.05) based on the findings of biochemical
functional test.

Indicators of lipid and carbohydrate spectrum

When studying the parameters of lipid spectrum, it was
found that patients with SIBO differed significantly in terms of
the higherlevels of TG and LDL compared to children without
SIBO (p < 0.05) (Table 5). Hypertriglyceridemia was observed
in 6 (20 %) persons in group 1 and in 3 (10.7 %) children in
group 2. Patients of groups 1 and 2 were also characterized by
a lower level of HDL and a higher level of LDL compared to
those in group 3 (p < 0.05). The level of insulin and HOMA
reached the maximum values in group 1, significantly differ-
ing from the corresponding indicators of group 3 (p < 0.05),
and showed a tendency to a higher level compared to group 2
(p =0.06 and p = 0.08, respectively). The increase in HOMA
was found in 19 (66.3 %) children in group 1 and in 15 (53.6 %)
in group 2. The analysis of OGTT data showed that patients of
group 1 differed in terms of higher hyperglycemic coefficient
compared to children of groups 2 and 3 (p < 0.05).

Data of instrumental methods

The analysis of transient elastography data demonstrated
that children of the first group had higher CAP than those in
groups 2 and 3 (p < 0.05) (Table 6). The frequency of liver

Table 1 — Age, sex and anthropometric parameters

of patients

Parameter, units | Group1 | Group 2 | Group 3
of measurement (n=30) | (n=28) | (n=15)
11.77 = 10.82 + 11.80 =

Age, years 265 2.80 2.48
Male gender, n (%) 18 (60.0) | 17 (60.7) | 8 (53.3)
awiom | 2% | 255 | e
86.42 + 82.95 + 61.13 =

WC, cm 9.70* 11.11 3.38

Note. * — p < 0.05 — compared to group 3.

Table 2 — Data of clinical examination of patients

parameter | Sroue ! | Group2 | Groun?
Complaints, n (%)
Dyspepsia 23 (76.7)* | 25 (89.3)* | 3 (20.0)
Nausea 16 (53.3)* | 13 (43.3)* | 1 (6.7)
Heartburn 8 (26.7) 6 (21.4) 0
Diarrhea 11 (36.7)**| 3 (10) 0
Flatulence 11 (36.7) | 8(26.7) 0
Pain syndrome 24 (80.0)* | 24 (85.7)* | 1 (6.7)
Right hypochondrium| 3 (10.0) 2 (14.3) 0
Epigastrium 8 (26.7) 11 (6.7) 0
Paraumbilical region | 11 (36.7)* | 7 (23.3)* 1(6.7)
Hypogastrium 3(10) 4 (14.3) 0
Left hypochondrium | 10 (33.3) | 4 (14.3) 0
Objective data, n (%)

Epigastrium 22 (73.3) | 20 (71.4) -
Gallbladder symptoms| 7 (23.3)* | 5 (17.9)* 1(6.7)
Hypogastrium 15 (50)* | 7 (25.0) 0
Pancreatic symptoms| 9 (30) 5(17.9) 0

Notes (here and in Tables 4-6): * — p < 0.05— compared
to group 2; # — p < 0.05 — compared to group 3.

Table 3 — Concomitant pathology of digestive organs

Nosological unit ?r: Zu;?o; ((ar'; (;ung ((E'r:' Zufs:;
NAFLD 21 (70.0)* | 9(32.1) 0
Gastroesophageal
reflux disegseg 8(26.7) 4(14.3) 0
Chronic gastritis 15 (50.0) | 14 (50.0) | 8 (53.3)
Functional dyspepsia| 8 (26.7) | 10(50.3) | 9 (60.0)
Functional gallblad- *
dor i 14 (46.7)* | 6 (21.4) 0
Irritable bowel syn-
drome Yy 0 2(7.2) 0

Note. * — p < 0.05 — compared to group 2.

Table 4 — Data of blood and liver function tests

Parameter, units of measurement Group 1 (n = 30) Group 2 (n = 28) Group 3 (n = 15)
Hemoglobin, G/I 137.83 + 9.49 132.56 + 8.34 135.40 + 13.08
Leucocytes, G/l 6.07 +1.29 6.16 + 1.34 5.60 +1.14
ESR, mm/h 16.07 + 8.20* 10.89 + 4.52 8.73+5.13
Total bilirubin, pmol/l 8.8 [7.7; 10.4] 8.45 [7.55; 10.5] 8.0 [7.2; 11.5]
ALT, U/l 18.5 [15.4; 24.5]* 17.0 [12.0; 22.35]* 12.0 [9.8; 15.5]
AST, U/l 16.00 [13.0; 22.5])* | 17.55 [12.35; 20.45]* 13.1[11.0; 16.2]
GGT, U/l 17.6 [14.7; 22.8] 16.4 [13.25; 19.15] 15.9[12.7; 18.7]
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steatosis among patients in group 1 was 70 % (21 children)
compared to 32 % (9 persons) in group 2 (p < 0.05). The
stiffness of the liver parenchyma did not differ significantly
between the groups.

As expected, children of group 1 were characterized by
higher levels of hydrogen 60 minutes after glucose loading
(Table 6). They also had higher hydrogen concentration 30
and 120 min after lactose loading compared to similar indi-
ces in groups 2 and 3 (p < 0.05). When analyzing the data of
lactose HBT, it was found that 2/3 of children in group 1 and
4 (14 %) patients in group 2 had signs of lactose-dependent
SIBO. According to HBT data, 21 (70 %) children in group

1and 7 (25 %) persons in group 2 had lactose malabsorption.
We also analyzed the data of glucose (Fig. 1) and lactose
HBT (Fig. 2), depending on the presence of NAFLD and
overweight/obesity. It was found that children with NAFLD
had higher levels of hydrogen when conducting glucose and
lactose HBT. Among children with NAFLD, lactose mal-
absorption was diagnosed in 17 (56.7 %) persons, lactose-
dependent SIBO — in 15 (50.0 %). Ten (35.7 %) obese
children without NAFLD had lactose malabsorption, and
9 (32.1 %) — lactose-dependent SIBO. Thus, in patients
with NAFLD, lactose malabsorption was detected 1.6 times
more often than in children without NAFLD.

Table 5 — Indicators of lipid and carbohydrate metabolism

Parameter, units of measurement

Group 1 (n =30)

Group 2 (n = 28)

Group 3 (n = 15)

TC, mmol/l 4.36 [3.95; 4.91]* 4.13 [3.69; 4.77] 3.83 [3.47; 4.30]
TG, mmol/l 0.93[0.74; 1.43]** 0.61 [0.34; 0.90] 0.60[0.51; 0.71]
HDL, mmol/l 1.23[0.88; 1.41]* 1.28 [1.05; 1.57]* 1.58 [1.37; 1.79]
LDL, mmol/I 2.52 [2.28; 2.88]* 2.67 [2.18; 3.06]* 2.00 [1.86; 2.35]
VLDL, mmol/| 0.43[0.34; 0.66]** 0.28 [0.16; 0.41] 0.28 [0.23; 0.33]
Glycosylated hemoglobin, umol of fructose/gHB 3.89 + 0.98 3.24 + 0.84 3.39 +0.35
Glucose, mmol/l 4.49 + 0.59 4,19 + 0.68 414 + 0.45
Glucose 60 min after loading, mmol/l 5.86 + 1.80 5.14 + 1.29 4.83 +1.38
Glucose 120 minutes after loading, mmol/| 4.97 + 0.95 4.30 + 0.29 4.83+0.76
Hyperglycemic factor 1.43 + 0.45* 1.16 + 0.29 1.16 + 0.45
Hypoglycemic factor 1.23 + 0.36 1.09 + 0.19 1.14 + 0.19

Insulin, ym/ml

23.20 [13.4; 32.8]*

14.9 [8.6; 25.7]

13.15[8.1; 16.6]

HOMA

4.86 [2.22; 6.56]"

3.10[2.03; 5.12]

2.27 [1.54; 2.94]

Table 6 — Indicators of transient elastography and HBT

Parameter, units of measurement

Group 1 (n =30)

Group 2 (n = 28)

Group 3 (n = 15)

(120 min), ppm

CAP, dB/m? 246.90 + 48.86™* 214.32 + 48.43* 165.53 + 32.30
Stiffness of liver parenchyma, kPa 3.95+0.72 410 +1.05 4.12 + 0.68
Concentration of hydrogen after glucose loadin . * . .

60 min). ppm ydrog g 9 | 16.0[10.0; 20.0]** 4.0 [2.0; 6.0] 2.0[1.0; 2.0]
Concentration of hydrogen after lactose loadin . * . .

(30 min). ppm ydrog 9 15.0 [7.0; 27.0]** 4.5[3.0; 7.0] 4.0[1.0; 7.0]
Concentration of hydrogen after lactose loading 25.0 [14.0; 36.0]** 8.5[6.0; 12.0] 2.0[1.0; 5.0]
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Figure 1 — Hydrogen concentration in exhaled air
when conducting glucose HBT, depending on the
presence of NAFLD

Figure 2 — Hydrogen concentration in exhaled air
when conducting lactose HBT, depending on the
presence of NAFLD
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Factors associated with SIBO
in obese/overweight children
When analyzing risk factors associated with SIBO, fol-
lowing parameters were analyzed: NAFLD, abdominal obe-
sity, hypertriglyceridemia, an increase in the HOMA, lac-
tose malabsorption and lactose-dependent SIBO (Table 7).
It was found that children with NAFLD had 2-fold in-
creased relative risk of developing SIBO.

Discussion

Our research has shown that obese/overweight children
with SIBO were more likely to have NAFLD. Thus, SIBO
was diagnosed in 70 % of patients with NAFLD, at the same
time, 70 % of obese/overweight children with SIBO were
diagnosed with NAFLD. According to literature sources,
the prevalence of SIBO with NAFLD ranges from 50 to
77.8 % [3, 9, 20].

The composition of the intestinal microflora in subjects
with obesity is represented by a smaller variety of intestinal
bacteria, and altered by the expression of bacterial genes and
metabolic pathways [7, 15]. Studies of microflora in patients
with steatohepatitis suggest a lower content of Bacteroides/
Prevotella than in those with simple steatosis, regardless of
BMI and fat intake. Reducing Bacteroidetes may increase
the overall energy consumption with food [10].

In our study, patients with SIBO were characterized by
a higher level of ESR, indicating a relationship between this
pathological condition and systemic inflammation. This can
be explained by the fact that pathogen-associated molecu-
lar patterns of intestinal microorganisms penetrate through
the portal vein system into the liver and are recognized by
specific receptors, including TLR and NOD-like receptors.
TLR binding to the corresponding ligands induces a power-
ful inflammatory cascade as a result of NF-kB activation,
the production of proinflammatory cytokines, and the acti-
vation of JINK [8, 18].

The results of our research showed that patients with
SIBO had higher hyperglycemic coefficient during OGTT,
indicating a correlation between the intestinal microbiota
and carbohydrate metabolism disorder. According to the li-
terature, the activation of inflammatory pathways leads to
an insult to insulin signaling, with a decrease in the phos-
phorylation of the insulin receptor, the insulin receptor
substrate (IRS) and Akt, as well as suppressing serine phos-
phorylation of IRS-1 [7, 10]. The induction of metabolic
endotoxemia in mice, by continuous subcutaneous infusion
of lipopolysaccharides for four weeks, is accompanied by an
increase in the following parameters: fasting glycemia, in-

sulinemia, inflammatory markers, liver triglyceride content,
insulin resistance [6].

The higher level of triglycerides and LDL in the group
of children with SIBO can be explained by the high inci-
dence of NAFLD among group 1 representatives. After all,
NAFLD is characterized by the growth of TG and LDL.
However, the direct effect of intestinal microbiota on lipid
metabolism disorders in obese patients has been shown. In
the distal part of the small intestine and colon, undigested
carbohydrates, such as starch, dietary fiber and other poorly
digestible polysaccharides, are fermented by saccharolytic
bacteria that include Bacteroidetes, Firmicutes, and Actino-
bacteria with short-chain fatty acids. Short-chain fatty acids
after absorption are a substrate for the synthesis of triglyce-
rides in the liver and play an important role in the regulation
of appetite, they can not only passively diffuse into circula-
tion, but also act as signaling molecules [10, 19].

Another mechanism that explains the role of intestinal
microflora in the pathogenesis of NAFLD is the change in
the expression of genes involved in the de novo lipogenesis
and inhibition of epithelial expression of the fasting-induced
adipocyte factor (FIAF), a suppressor of lipoprotein lipase.
FIAF is produced not only in the intestine, but also in the
liver and adipose tissue, being an essential regulator of the
accumulation of peripheral fat. By suppressing FIAF, the
microbiota enhances the activity of lipoprotein lipase in the
adipose tissue, increasing the content of triglycerides, which
determines the storage of TG in the liver [10, 16].

When conducting lactose HBT, the majority of children
with NAFLD had a curve characterized by a rapid increase
(within the first 60 minutes) in hydrogen concentration
stored up to 90 minutes with a lack of decrease between the
first and second highest rates. This may indicate a retrograde
pass of the chyme to the small intestine through the ileocecal
valve. Such situation in patients with lactose malabsorption is
observed quite often, and is due to increased pressure in the
intestine as a result of the process of fermentation of this di-
saccharide. According to Brazilian researchers, hypolactasia
increases the risk of insulin resistance in patients with steato-
hepatitis [5]. According to the results of our work, majority
of SIBO children had concomitant lactose malabsorption,
which was found almost three times more often compared to
obese/overweight children without SIBO. Also, the high fre-
quency of lactose malabsorption in patients with NAFLD is
noted compared to patients without NAFLD.

It is suggested that the use of milk and dairy products
is associated with optimal insulin secretion, the absence of
fluctuations in blood glucose level and increased secretion of

Table 7 — Leading factors associated with SIBO in obese/overweight children

Risk factors (ﬂ°3‘3'“)',1% (f?z”ag,EA OR 95% Cl RR 95% Cl
NAFLD 70.0 32.1 4.67* 1.62-15.00 2.1% 1.72-3.77
Abdominal obesity 83.0 75.0 1.67 0.46-6.03 1.11 0.85-1.45
Hypertriglyceridemia 20 30.7 2.09 0.47-9.29 1.87 0.52-6.76
HOMA increase 63.3 53.3 1.30 0.45-3.72 1.36 0.84-2.20
Lactose malabsorption 70.0 25 7.0" 2.20-22.90 2.80" 1.41-5.54
Lactose-dependent SIBO 66.7 14.3 12.0* 3.26-44.15 4.67* 1.82-11.97

Notes: Cl — confidence interval; * — the significance of the differences, p < 0.05.
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glucagon-like peptide 1 and glucose-dependent insulinotropic
polypeptide [5]. However, patients with hypolastasia do not
have these benefits. A French cohort study, involving 3,575
patients, demonstrated that hypolactasia is associated with
a higher incidence of glucose tolerance and type 2 diabetes
mellitus [12]. Thus, on the one hand, the presence of lactose
malabsorption in children with obesity can contribute to an in-
crease in intraabdominal pressure with the further development
of SIBO, and the presence of SIBO can lead to a disturbance
in the lactose digestion. On the other hand, disorders of lactose
digestion are associated with an adverse effect on carbohydrate
metabolism, which aggravates the course of NAFLD.

It should be noted that in 14 % of children, who had a
negative result of glucose HBT, lactose-dependent SIBO
was detected, and 25 % had lactose malabsorption. These
data suggest the need for a thorough history collection and
examination of obesity patients with dyspeptic manifesta-
tions, as clinical data may often be attributed not only to
SIBO, but also to lactose malabsorption and to lactose-de-
pendent SIBO. After all, the SIBO in the studied patients
had clinical manifestations as increased frequency of de-
fecation, painful palpation in the hypogastrium.

To our knowledge, this is the first study on the evaluation
of the state of small intestinal microbiota and carbohydrates
digestion in NAFLD children using transient elastography.
For the first time, the comparison of lactose and glucose HBT
among obese/overweight children in general and among chil-
dren with NAFLD in particular was provided. The limitation
of work is the inability to exclude cases of H,-non-produc-
tion, i.e., there was no control of methane level in the exhaled
air for the purpose of diagnosing SIBO in H,-non-producers.

Conclusions

1. NAFLD in children can act as a risk factor for SIBO
development.

2. SIBO is associated with signs of low-grade inflamma-
tion and adverse metabolic profile in the form of changes in
lipid and carbohydrate metabolism, which may contribute
to the development and progression of NAFLD.

3. Children with lactose malabsorption had three times
higher relative risk of SIBO. At the same time, more than a
half of NAFLD patients were characterized by the presence
of lactose malabsorption and lactose-dependent SIBO ac-
cording to lactose HBT.

4. Thus, timely diagnosis and correction of the existing
disorders of the intestinal microflora, taking into account
lactose digestion, is an important trend in preventing the
progression of NAFLD in children.
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Accoumaums CUHAPOMA U3BLITOYHOrO 6AKTEPUAABHOIO POCTA
N HEAAKOTOAbHOM YXUPOBOW BGOAE3HU NEeYEeHN Y AeTen

Pe3iome. Axmyaavnocms. HeankoronbHas Xupopas 60Je3Hb
neuyeHn (HAXKBII) s3aHumaer nuaupyooluve MO3ULIMU CPeau
XPOHMYECKUX 3a00JIeBaHUI MEYeHU Y JeTeil B MPOMBIILIIEHHO
pa3BUTHIX cTpaHaX. M3BecTHO, uto misg mauueHToB ¢ HAXKBII
XapaKTepHa BbICOKasl paclpOCTPAaHEHHOCTb CUHAPOMA U30bITOY-
Horo 6akrepuanbHoro pocra (CUBP). Ileas pabomsr — n3yuuth
Bnusinue CUBP Ha cTpykTypHO-(dyHKIIMOHATbHBIE MTOKa3aTeau
MEeYeHM y IeTeil ¢ M30BITOYHBIM BEeCOM U OXupeHueM. Mamepu-
aavt u memoost. O0cenoBaHo 73 pebeHka B Bo3pacre oT 6 10 17
JIET, CpeHUI Bo3pacT naiueHToB coctaBui (11,41 + 2,68) rona.
B 3aBUCHMMOCTH OT HAIMYUS M30BITOUHOTO Beca/OKUPEHUS U pe-
3yJIbTaTOB BOIOPOAHOTO AbixaTesbHOro Tecta (BAT) ¢ rmoko3oit
MalueHThl ObUTM pa3aeneHbl Ha 2 rpynmbl: | rpynna — 30 gereit
¢ U30BITOYHBIM BecoM/oxupeHueM u Hanuuuem CUBP, 2 rpyn-
ma — 28 neteit ¢ u30bITOYHBIM BecoMm/oxupenuem 6e3 CUBP.
KOHTpobHYIO TpyIIy COCTaBWJIM 15 TpakTUYECKU 3M0POBBIX
nereit ¢ HopMaibHbIM BecoM U 6e3 CUBP no pesyasratam BAT
¢ IIoKo30i. Hanuuue creato3a MeyeHW yCTaHABIMBAIU TIPU
MOMOIIM TpaH3WEHTHOM 3jacTtorpaduu ¢ ¢yukuueit CAP. lo-
nojHuTebHO TpoBonuian BT c¢ ysakTo30i M OMOXMMHWYECKUI
aHaJIu3 KPOBU C OMNpeAeeHUeM ToKasaTeaeil OMOXUMUYECKOM
rernarorpaMMbl, JTUIUIHOTO U YTIJIEBOAHOIO CIEKTPOB. Pe3yavma-
mut. YcTaHoBIIeHO, uto 70 % meteit 1 TpyIIbl UMeJU COMYTCTBY-

torryto HAXKBIT 1o cpaBHeHuio ¢ 32 % Bo 2 rpymnme. B 1 rpyn-
e CKOPOCTh OCEaHMSI IPUTPOIIMTOB ObLIA BHIIIE, YeM BO 2 U 3
rpynmax (p < 0,05). Takxke y geteit 1 Tpynmnbl YpOBHU TPULIMLIE-
PHUIOB U JIMTIONPOTEMHOB OYEHb HU3KOM MJIOTHOCTU ObLIM B 1,5
pasa Bbilie. OTMeueHa TeHACHIIMS K 60Jice BHICOKUM 3HAYEHUSIM
uHcyauHa u nHaekca HOMA B 1 rpymme mo cpaBHEHUIO CO BTO-
poii. ManibabcopOLust JIaKTO3bI AuarHoctupoBana y 17 (56,7 %)
neteii ¢ HAXKBII, nakrozo3aBucumbiii CUBP — y 15 (50,0 %).
IIpu oxupenuu 6e3 HAXKBIT manpbabcopO1ius 1aKTO3bI BbISIBIIE-
Hay 10 (35,7 %) nauueHToB, a jakTo303aBucuMbiii CUBP — y 9
(32,1 %). Takum ob6pasom, y nereii ¢ HAXKBIT manbabcopOumst
JIAKTO3bI BCTpeyaach B 1,6 pasa vaiue, yem y aereii 6e3 HAXKBIT.
Boieodwst. Ycranosneno, uto HAXKBII siBisiercst hakropom prcka
bopmuposanust CUBP. CUUBP accounmnpoBaH ¢ HU3KOYpPOBHE-
BbIM BocnayieHueM, netu ¢ CUBP Ha ¢oHe oxXupeHust xapakre-
pU30BaIMCh OoJiee HEOIAronpUsITHBIM METa00IMUECKUM MPOodu-
JIeM B BHJI€ U3MEHEHMI MmapaMeTpoB JUIUAHOIO U YIJIeBOAHOTO
oOMeHa, YTO MOXeT MPUBOAUTH K nporpeccupoBanuio HAXKBIT.
TTponemMoHCTpUpOBaHa BICOKAS YaCTOTa MaThbaOCOPOIIMM JIAaKTO-
3b1 ¥ JJakTo303aBucuMoro CUBP y neteit ¢ HAKBIT.
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Acoujiauis CUHAPOMY HOAMIPHOro 6AKTEpPIAABHOro POCTy
i HOOAKOrOABHOT XXUPOBOT XBOPOOU NMEYiHKU B AiTEN

Pesiome. Axmyaavnicms. HeankoroibHa XupoBa XBOpoOa
nevinku (HAXKXIT) nocigae npoBinHi mo3uii cepen XpoHid-
HUX 3aXBOPIOBaHb MEYiHKHU B JiTEil Y MPOMUCIOBO PO3BUHEHUX
kpaiHax. Bimomo, mo mis mainientiB i3 HAXKXII xapakrepHa
BMCOKA TMOILIMPEHICTh CUHIPOMY HAIMiIpHOro OakTepiaJbHO-
ro pocty (CHBP). Memoro po6otu € BuBueHHs1 BruimBy CHBP
Ha CTPYKTYPHO-(GYHKUiIOHaIbHI TOKa3HUKHU TMEYiHKU B JiTel i3
HaJIMipHOIO Baroo Ta oXupiHHAM. Mamepiaiu ma memodu. O6-
crexxeHo 73 muTuHM BiKoM Bim 6 mo 17 pokiB, cepemHiii Bik ma-
uieHTiB craHoBuB (11,41 £ 2,68) poky. 3ajiexXHO BiJ HassBHOCTI
HaaMipHOT Baru/OXUpPiHHS i pe3yJbTaTiB BOIHEBOIO IUXaJb-
Horo tecty (BAT) 3 mioko3010 maiieHTH Oy po3MOIiIeHi Ha
2 rpynu: 1 rpyna — 30 gireit i3 HAAMipHOIO Baroo/0XUpPiHHIM
ta CHBP, 2 rpyna — 28 niTeii i3 HanMipHOIO Baroo/oXXupiHHIM
6e3 CHBP. KoHnTpoabHy rpyIty CTaHOBWIM 15 TpaKTUYHO 310pO-
BUX JIiTeii i3 HOpMasibHOMO Baroo Ta 6e3 CHBP 3a pesynbratamu
BAT 3 miroko3o10. HasiBHICTh cTeaTo3y MeyiHK1 BCTAaHOBITIOBA-
JIM 3a IOTIOMOTOI0 TPpaH3i€EHTHOI eacTorpadii 3 ¢pyHkiieio CAP.
HonatkoBo npoBoauau BT 3 makTo3010 Ta 6ioxiMiuHM1 aHaTi3
KpPOBIi 3 BU3BHAYEHHSIM TTOKa3HUKIB 010XiMi4HOT remaTorpamu, Ji-
MiIHOTO  BYIJIEBOIHOTO CTNIEKTPiB. Pe3yismamu. BctaHoBneHo,
o B 70 % mireit 1 rpynu 6yna cymytass HAXKXII nopiBHsiHO 3

32 %y 2 rpyni. ¥ 1 rpyni HIBUAKICT OCiTaHHS ePUTPOIIUTIB OyJia
BUIIOM0, HiX Y 2 i 3 rpynax (p < 0,05). Takox y miteit 1 rpynu pis-
Hi TPUTJILIEPUIIB i TIMOMPOTEiHiB Ay*e HU3bKOI IIiTIbHOCTI OyJIn
B 1,5 paza Bumumu. BigMiueHO TeHIEHIIiI0 A0 OLTbIIT BUCOKUX
3Ha4YeHb iHCYiHY Ta iHaekcy HOMA B 1 rpyIri mopiBHSIHO 3 Ipy-
roto. ManbabcopOuito 1akTo3u giarHocroBaHo B 17 (56,7 %) ni-
teit i3 HAXKXII, nakrozoszanexuuit CHBP —y 15 (50,0 %). [Tpu
oxupinHi 6e3 HAXKBII manbabcopO11iro 1aKTo31 BUSIBIIEHO B 10
(35,7 %) nmauienTis, a naktozo3anexHuit CHBP —y 9 (32,1 %).
Takxum uymnHoMm, y miteii i3 HAXKXIT manbabcopOilisi J1akKTO31
3ycTpivanacs B 1,6 pasa uacrimre, HixX y miteii 6e3 HAXBII.
Bucnosxu. BcranosneHo, mo HAXXII € dakTopom pusuky
dopmyBanns CHBP. CHBP acoriifioBanmii 3 HU3bKOpiBHEBUM
3anajeHHsIM, aitu 3 CHBP Ha T71i oXXupiHHS XapaKTepu3yBain-
csl OiIbII HECTTPUATIMBUM META0OJiYHUM MpodijieM Yy BULISIAL
3MiH MapaMeTpiB JIiMiJHOTO i BYIJIEBOXHOIO OOMiHY, 110 MOXe
npu3BoauTH A0 nporpecyBaHHs HAZKXII. [TpomemoHCTpoBaHO
BUCOKY 4acTOTy MajibabcopOllii JJAKTO3U i JIaKTO303aJeKHOro
CHBP y nireit i3 HAXKXII.

KnrouoBi cioBa: HeankorosnbHa XXupoBa XBOpo0Oa MeYiHKW; TiTH;
CUHIIPOM HaIMipHOTO OaKTepiaTbHOTO POCTY; MalbaOCOpOIList
JIAKTO3U

272

Gastroenterologia, ISSN 2308-2097 (print), ISSN 2518-7880 (online)

Vol. 53, No. 4, 2019


https://www.ncbi.nlm.nih.gov/pubmed/21046243
https://www.ncbi.nlm.nih.gov/pubmed/21046243
https://www.ncbi.nlm.nih.gov/pubmed/21046243
https://www.ncbi.nlm.nih.gov/pubmed/28492501
https://www.ncbi.nlm.nih.gov/pubmed/28492501
https://www.ncbi.nlm.nih.gov/pubmed/28492501
https://www.ncbi.nlm.nih.gov/pubmed/28492501
https://www.ncbi.nlm.nih.gov/pubmed/11156641
https://www.ncbi.nlm.nih.gov/pubmed/11156641
https://www.ncbi.nlm.nih.gov/pubmed/11156641
https://www.ncbi.nlm.nih.gov/pubmed/11156641
https://www.ncbi.nlm.nih.gov/pubmed/11156641

