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Abstract. Background. The COVID-19 epidemic and the war in Ukraine have led to a significant increase in the
number of children suffering from metabolic dysfunction-associated steatotic liver disease (MASLD). One of the
unresolved problems associated with MASLD is the identification of individuals at risk of rapid disease progression
and development of irreversible liver changes. The search for alternative noninvasive markers suitable for the early
detection of liver fibrosis in children remains extremely relevant. The aim of the study was to determine the diag-
nostic value of serum fibrosis markers and their relationship with sonographic and body composition parameters
in children with MASLD. Materials and methods. The case-control study included 80 children aged 6 to 17 years
(mean of (12.15 + 2.51) years). The presence of steatosis and liver fibrosis was determined by transient elastogra-
phy (FibroScan® 502 touch F60156, Echosens, France). All subjects underwent anthropometric studies to determine
body mass index. If it was within one-two Z-score, overweight was diagnosed. If the body mass index exceeded two
Z-score, obesity was diagnosed. According to transient elastography and body mass index, all children were divided
into four groups: group | — 27 children with MASLD and fibrosis =z F1, group Il — 35 children with MASLD without
fibrosis, group Ill — 18 obese or overweight children without MASLD and without fibrosis. The control group IV
consisted of 14 children with normal weight without MASLD and without fibrosis. The groups had no significant
differences in age and gender distribution. The study of body composition was performed by bioimpedance analysis
using a TANITA MC-780MA analyzer (manufactured by Maeno-cho, ltabashi-ku, Tokyo, Japan). Quantitative deter-
mination of the serum concentration of vascular endothelial growth factor (VEGF) was performed by enzyme-linked
immunosorbent assay (ELISA) using test systems from Wuhan Fine Biotech Co., Ltd (China) according to the
manufacturer's recommendations. The level of serum cytokeratin 18 (CK-18) was evaluated with IDL Biotech AB
kits (Sweden) for ELISA. Serum content of transforming growth factor beta 1 (TGF-1) was studied using an ELISA
test system from IBL International (Germany). Fibrogenesis processes were evaluated by the serum content of free
hydroxyproline (HP¥), protein-bound hydroxyproline (HPp/b) and glycosaminoglycans (GAG). Results. The study
revealed a significant increase in the level of CK-18 and TGF-1 in children with MASLD-associated liver fibrosis.
In children with liver fibrosis, an increase in the ratio of HPf/HPp/b and the level of GAG in the blood serum was
observed compared to patients with MASLD without fibrosis and with overweight and obese children. The threshold
value of CK-18 for liver fibrosis diagnosis was 90.3 U/l (sensitivity 81.3 %, specificity 76.9 %, AUC 0.843, p < 0.001).
The sensitivity of the threshold value of serum TGF-B1 (96.8 pg/mL) in children with MASLD was 80.0 %, specificity
65.7 %, AUC 0.787 (p < 0.001). Threshold value of serum GAG (4.24 mmol/L) demonstrated a sensitivity of 70.6 %
and a specificity of 69.6 %, AUC 0.743 (p < 0.01). CK-18, TGF-B1, GAG shown a positive correlation with liver
stiffness and elasticity, body composition of MASLD children and had high levels of diagnostic accuracy, which
allows them to be used in children when screening for MASLD-associated liver fibrosis. Conclusions. Children with
liver fibrosis are characterized by elevated serum levels of CK-18, VEGF, TGF-B1, HPp/b and GAG. The threshold
values of CK-18 (more than 90.3 U/l), TGF-S1 (above 96.8 pg/mL) and GAG (more than 4.24 mmol/l) have high
sensitivity and specificity, which allows them to be used for the diagnosis of liver fibrosis in children with MASLD.
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noglycans; transforming growth factor beta 1
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Introduction

The COVID-19 epidemic and the war in Ukraine have
led to a significant increase in the number of children suf-
fering from metabolic dysfunction-associated steatotic liver
disease (MASLD). Physical activity restrictions, social de-
privation, and stress-related eating disorders have become
promoters of weight gain in children, the development of
obesity-related metabolic disorders and comorbidities, in-
cluding MASLD [1-3].

One of the unresolved problems associated with MASLD
is the identification of individuals at risk of rapid disease
progression and the development of irreversible liver changes
[4]. It has been demonstrated that children with MASLD, in
particular, metabolic-associated steatohepatitis (MASH),
have significantly higher rates of overall and liver-associated
mortality compared to the general population [5]. Advanced
fibrosis (> F3) is recognized as an independent predictor of
liver-related complications and overall mortality in adults
with MASLD [6]. A ten-year follow-up of the course of
MASLD in a pediatric European cohort confirmed the de-
velopment of advanced fibrosis in 6 % of children, which
indicates the need for early diagnosis of fibrosis for the selec-
tion of high-risk patients [7].

Nowadays, histologic evaluation of liver biopsies remains
the reference standard for quantifying fibrosis and characteri-
zing zonal distribution of collagen [8]. At the same time, the
well-known difficulties associated with biopsy and evaluation
of its results, such as the risk of complications, heteroge-
neous tissue distribution of fibrosis, and subjectivity in data
characterization, are becoming obstacles to the widespread
introduction of biopsy in pediatric practice [9]. Moreover,
liver biopsy is unsuitable for screening in high-risk groups
and long-term monitoring of the disease [10].

Numerous non-invasive tests have become an alternative
to biopsy, which have been developed to determine the clini-
cal form of the disease and risk stratification, in particular
for the diagnosis of steatosis, MASH, and liver fibrosis [6].
Noninvasive methods for quantifying liver fibrosis include
imaging techniques such as liver stiffness assessment by elas-
tography [11], serum biomarkers [12], and combined scores
[13]. Activated by inflammatory, damage-associated, and
metabolic signals, liver stellate cells play a key role in fibro-
genesis mechanisms by promoting the overproduction and
deposition of extracellular matrix proteins, which leads to
the formation of fibrosis with subsequent vascular remode-
ling [14]. Thus, serological markers that reflect the activity of
inflammation, apoptosis, collagen formation and lysis, and
angiogenesis can be useful for fibrosis detection, that has
been confirmed by experimental and clinical studies [15—18].
At the same time, a comparative study of the diagnostic ac-
curacy of serum fibrosis markers and combined scores for
detecting liver fibrosis in adults with MASLD (LITMUS
project) showed that none of the studied markers reached
the area under the ROC curve (AUC) value acceptable for
replacing biopsy [19]. Evaluation of the diagnostic accu-
racy of combined fibrosis scores in a pediatric cohort also
showed no advantages over biopsy and ALT levels [9]. Thus,
the study for alternative non-invasive markers suitable for the
early detection of liver fibrosis in MASLD children remains
extremely relevant.

The purpose of the study was to determine the diagnostic
value of serum fibrosis markers and their relationship with
sonographic and body composition parameters in children
with MASLD.

Materials and methods

The case-control study included 80 children aged 6 to
17 years (mean age (12.15 £ 2.51) years). The inclusion cri-
teria were the presence of MASLD, overweight or obesity.
The exclusion criteria were: infectious or other inflammatory
acute diseases, the presence of clinical, anamnestic, bio-
chemical and serological signs of chronic viral, autoimmune
and drug-induced hepatitis, Wilson’s disease.

Verification of the diagnosis of MASLD was conducted fol-
lowing the joint consensus of the European Society of Pediatric
Gastroenterology, Hepatology and Nutrition (ESPGHAN),
the European Association for the Study of the Liver (EASL)
and others [20]. The presence of liver steatosis and fibrosis
was determined by transient elastography (FibroScan® 502
touch F60156, Echosens, France). The threshold value of the
controlled attenuation parameter (CAP) for the diagnosis of
liver steatosis was 225 dB/m [21], cut-off of the liver stiffness
for the diagnosis of liver fibrosis was 5.1 kPa [22]. All subjects
underwent anthropometric measurements to determine body
mass index (BMI). The assessment of nutritional status was
performed according to WHO recommendations in accordance
with the sigma deviations (Z-score) of BMI corresponding to
age and sex [23]. Overweight was diagnosed if the BMI value
was within one-two Z-score. Obesity was diagnosed in case
BMI exceeded two Z-score. Body composition was evaluated
by bioimpedance using a TANITA MC-780MA body com-
position analyzer (manufactured by Maeno-cho, Itabashi-ku,
Tokyo, Japan). The following parameters of body composition
were automatically measured and calculated: body fat mass
(BFM, kg), body muscle mass (BMM, kg), total water content
(TBW), and physical rating was assessed, taking into account
the ratio of body fat to body muscle mass [24].

According to transient elastography and body mass index,
all children were divided into four groups: group I — 27 chil-
dren with MASLD and fibrosis > F1, group II — 35 children
with MASLD without fibrosis, group 111 — 18 obese or over-
weight children without MASLD and without fibrosis. The
control group 1V consisted of 14 children with normal weight
without MASLD and fibrosis. The groups had no significant
differences in age and gender distribution.

Quantitative determination of the serum concentration of
vascular endothelial growth factor (VEGF) was performed by
enzyme-linked immunosorbent assay (ELISA) using test sys-
tems from Wuhan Fine Biotech Co., Ltd (China) according
to the manufacturer’s recommendations. The level of serum
cytokeratin 18 (CK-18) was determined using ELISA kits from
IDL Biotech AB (Sweden). Determination of the serum content
of transforming growth factor beta 1 (TGF-[31) was performed
using an ELISA test system from IBL International (Germany).
The ELISA was performed using a Stat Fax 303 Plus ELISA,
and the optical density was measured at a wavelength of 450 nm.

Fibrogenesis activity were evaluated by the measurement
of serum content of free hydroxyproline (HPf) and protein-
bound hydroxyproline (HPp/b) [25] and glycosaminoglycans
(GAQG) [26].
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Table 1 — Serum levels of CK-18, VEGF and TGF-f1 in children of the studied groups, Me (Q1; Q3)

Indicator, unit
of measurement

I group (n = 27)

Il group (n = 35)

Ill group (n = 18)

IV group (n = 14)

CK-18, U/l 101.9 (61.5; 169.8)* | 73.4 (43.3; 103.0)** 56.5 (33.9; 72.0)** 46.5 (40.5; 53.4)
VEGF, UL/ml 371.1 (207.3; 1157.1)* | 296.3 (160.3; 466.2)* | 308.0 (177.6; 366.2)* | 155.8 (132.0; 279.4)
TGF-B1, pg/ml 153.4 (99.7; 189.1)* | 72.4 (53.1; 111.3)** 74.0 (50.6; 99.4)** 56.1 (46.0; 77.4)

Notes: * — p < 0.05 — significance of differences in comparison with group IV; ** — p < 0.05 — significance of
differences in comparison with group I.

Table 2 — Levels of HP and GAG in blood serum in children of the study groups, Me (Q1; Q3)

Indicator | group (n = 27) Il group (n = 35) Il group (n = 18) IV group (n = 14)
HPf, mmol/l 11.74 (10.56; 14.08) 14.08 (10.56; 17.60) 16.45 (14.09; 17.62) 13.50 (11.15; 18.49)
HPp/b, mmol/l 244.48 (216.2; 281.9)* | 242.42 (206.86; 300.72)* | 263.20 (225.6; 375.99)* | 206.88 (185.64; 206.88)
kHPp/b/HPf 21.37 (17.62; 26.70)* | 20.0 (14.14; 23.15)* | 18.29 (13.91; 19.20)* | 14.40 (10.61; 19.06)
GAG, mmol/l 4.50 (3.21; 4.60)* 3.82 (3.36; 4.58) 3.66 (3.21; 4.28) 3.56 (3.40; 4.01)

Note: * — p < 0.05 — significance of differences compared to group IV.

The results were statistically processed using the Statistica
6.1 software package (AGARO90 serial number E415822FA).
For statistical analysis of the data, descriptive statistics were
used; comparison of the mean values of the variables was
carried out using parametric methods (Student’s t-test) un-
der the normal distribution. In other cases, a nonparametric
method (Mann-Whitney U test) was used. The distribution
was checked using the Shapiro-Wilk method. The mean va-
lues were presented as Me (Q1; Q3). The difference was con-
sidered significant if the achieved significance level (p) was
below 0.05. Correlation analysis in the conditions of normal
distribution of variables and linear relationship between them
was performed with the calculation of Pearson’s correlation
coefficient, in the conditions of distribution that differed
from normal and nonlinear relationship between variables,
Spearman’s correlation coefficient was calculated. To assess
the diagnostic value of the indicators, ROC analysis was used
to determine the AUC and its 95% confidence interval (CI),
which were used to determine the quality of the diagnostic
model. Optimal thresholds were selected to maximize the
sensitivity and specificity, and positive and negative predic-
tive values (PPV and NPV, respectively) were calculated.

All measurement tools used in the study were validated in
accordance with the established procedure.

The study was conducted in accordance with the require-
ments of the Helsinki Declaration, the Convention on the
Rights of the Child, the rules of good clinical practice and
good laboratory practice, and national regulatory documents
in the field of bioethics. Prior to the study, the parents of
the patients were informed about the methods and scope
of the study and gave their consent. The study protocol was
approved by the local Medical and Biological Ethics Com-
mittee.

Results and discussion

The level of CK-18 in children of group I was 2.2 times
(p < 0.05) higher than in the control group (Table 1). In ad-
dition, the median CK-18 in patients of group I was 1.4 times
(p < 0.05) and 1.8 times (p < 0.05) higher than in patients of
groups II and 111, respectively.

The level of VEGF was increased in group I by 2.4
times (p < 0.05), in group II — by 1.9 times (p < 0.05), in
group III — by 2.0 times (p < 0.05) compared to the con-
trol group. In patients of group I, the content of VEGF was
1.3 times (p > 0.05) and 1.2 times (p > 0.05) higher than in
groups II and III, respectively. The median TGF-$31 con-
tent in group I was significantly higher than in children of
groups II and III by 2.1 times (p < 0.05) and in the control
group by 2.7 times (p < 0.05).

The median content of HPp/b was increased in children
of all groups: in group I by 1.2 times (p < 0.05), in group II —
by 1.2 times (p < 0.05), in group III — by 1.3 times (p < 0.05)
compared to group IV (Table 2). In parallel with an increase
in the level of HPp/b in children of group I, an increase in
the content of GAG was observed in 1.3 times (p < 0.05),
while in children of groups II and III, the content of GAG
did not differ significantly from the control group.

The HPp/b/HPf ratio was increased in children of all
groups: in group I — in 1.4 times (p < 0.05), in group II — 1.4
times (p < 0.05), in group IIT — 1.3 times (p < 0.05) com-
pared to group 1V (Table 2).

A positive correlation between the level of CK-18, the
liver stiffness (r = 0.468; p < 0.05) and the liver steatosis
(r=0.357; p < 0.05) was found (Fig. 1). VEGF levels were

r=0.372;
VEGF p<0.05 LSM
r=-0.333; r=-0.330;
p <0.05 p <0.05
r=0.468;
| HPt | p<0.05
r=-0.408; r=-0.469;
p <0.05 p <0.05
r=0.357;
CAP p<0.05 CK-18

Figure 1 — Correlations of CK-18, VEGF,
hydroxyproline with sonographic parameters
in children with MASLD
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CAP | | BFM | | BMM
|
r=0.307; r =0.444; r =-0.550;
p <0.05 p < 0.05 p < 0.05

Figure 2 — Correlations of serum GAGs
with sonographic and body composition parameters
in children with MASLD

also positively correlated with the liver stiffness (r = 0.372,
p < 0.05). Moreover, HPf was negatively correlated with CAP
(r=—-0.408, p < 0.05), CK-18 level (r = —0.469, p < 0.05),
and the ratio kHPp/b/HPf had a positive correlation with
CAP (r=0.307, p < 0.05).

The level of GAG demonstrated a positive correlation
with CAP (r = 0.307; p < 0.05), BFM (r = 0.444; p < 0.05);
negative — with BMM (r = —0.550; p < 0.05) (Fig. 2).

Based on significant differences in the levels of CK-18,
TGF-B1 and GAG in children with liver fibrosis, and the
detection of its stable correlations with liver stiffness and elas-
ticity, and body composition ROC analysis was performed to
determine their diagnostic accuracy. The threshold value of
CK-18 for the diagnosis of liver fibrosis was 90.3 U/I (Fig. 3).
This parameter demonstrated a sensitivity of 81.3 % and a
specificity of 76.9 %, with AUC of 0.843 (p < 0.001) (Table 3).

The sensitivity of the threshold value of serum TGF-f31
level of 96.8 pg/mL in children with MASLD was 80.0 %,
specificity 65.7 %, AUC 0.787 (p < 0.001) (Fig. 3,
Table 3). An increase in serum GAG content of more than
4.24 mmol/L demonstrates a sensitivity of 70.6 % and speci-
ficity of 69.6 %, AUC 0.743 (p < 0.01) (Fig. 3, Table 3).

Discussion

The presence and stage of fibrosis are considered to be
an important factor in predicting the course of MASLD,
the likelihood of developing liver cirrhosis and liver com-
plications, so the search for new non-invasive markers
suitable for early screening of liver fibrosis in children with
MASLD is crucial [5, 6]. CK-18 currently demonstrates
the greatest potential among the biomarkers of MASLD,
as it is a direct molecular product of hepatocyte apoptosis,
and therefore naturally attracts considerable attention of
researchers. A meta-analysis by Xin Zhang et al. (2024)
shows that elevated serum levels of CK-18 are associated
with a higher risk of mortality or liver transplantation in
adults with advanced stages of chronic liver disease [27].
CK-18 has been sufficiently studied as a marker for pre-
dicting the development of MASH in adult patients with a
pooled AUC value of 0.75 (95% CI 0.69—0.82) for the M30
fragment and AUC of 0.82 (95% CI 0.69—0.91) for the
M65 fragment [28]. Pediatric studies have also confirmed
the feasibility of determining CK-18 for the diagnosis of
MASH in children [29].

Table 3 — Validity of laboratory parameters for the assessment of fibrosis in children with MASLD

Indicators CK-18, U/l TGF-B1, pg/ml GAG, mmol/l
Threshold value >90.3 > 96.8 >4.24
Sensitivity, % 81.3 80.0 70.6
Specificity, % 76.9 65.7 69.6
AUC 0.843 0.787 0.743
95% ClI 0.736-0.950 0.656-0.917 0.626-0.873
P (AUC) < 0.001 < 0.001 < 0.01
Positive predictive value, % 59.7 49.9 46.2
Negative predictive value, % 90.7 88.5 86.5
CK-18, U/l TGF-B1, pg/ml GAG, mmol/l
1.01 1.0 1.0
0.8} 0.8 0.8f
- R R
:"g 0.6 £ 0.6+ £ 0.6}
@ 7 >90.3 @ B
5 | 5 5
& 04r 8 04} 8 04}
0.2 0.2 02}
0.0k 0.0k 0.0k
00 02 04 06 08 1.0 00 02 04 06 08 1.0 0.0 04 06 08 1.0
Specificity Specificity Specificity
Figure 3 — ROC curves of serum CK-18, TGF-1 and GAG levels for the diagnosis of fibrosis
in children with MASLD
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In our study, a high level of CK-18 significantly dis-
tinguished patients with MASLD-associated liver fibrosis,
with a threshold level of CK-18 of 90.3 U/I characterized by
the highest AUC value of 0.843 compared to other studied
parameters. Our data coincide with those of Italian col-
leagues, but Chetan Mandelia et al. (2016) obtained slightly
lower AUC values of 0.75 using liver morphology as a refe-
rence [30]. In general, pediatric studies are limited by small
sample sizes and the inability to adjust for all influencing
factors, so the obtained data need to be validated in large
cohorts.

TGEF-B1 is a potent fibrogenic cytokine involved in the
activation of hepatic stellate cells and the production of
extracellular matrix components [31]. A multivariate analy-
sis in a pediatric cohort demonstrated that plasma TGF-3
concentration is associated with the occurrence of hepatic
steatosis independently of other covariates [32]. It has been
shown that TGF-f1 levels significantly correlate with the se-
verity of MASLD and may be markers of liver fibrosis [33].
According to our data, TGF-f1 levels were significantly
elevated only in patients with liver fibrosis. Moreover, the
threshold value of TGF-31 demonstrated a high level of
diagnostic accuracy for the detection of liver fibrosis, AUC
was 0.787 (p < 0.001).

With the development of fibrosis, there is an intensifica-
tion of the synthesis of extracellular matrix components, in
particular, collagen, which in our study was confirmed by
an increase in the serum content of HPp/b in children of
groups [—III. In children with liver fibrosis, an increase in
the ratio of HPf to HPp/b was observed, which, according
to scientific studies, is considered as a result of activation of
fibrogenesis [34].

At the same time, GAG, as one of the specific markers
of fibrosis, tended to increase in all groups of children, but in
children with MASLD with fibrosis, the serum level of GAG
was the highest compared to patients with MASLD without
fibrosis and overweight and obese children.

The detected changes indicate a violation of the dynamic
balance between collagen synthesis and degradation, confirm
the processes of predominance of synthesis over catabolism,
which leads to active accumulation of collagen in children
with MASLD with fibrosis. The threshold value of serum
GAG of 4.24 mmol/L, according to our data, demonstrated
a sufficient level of diagnostic accuracy in the diagnosis of
MASLD-associated liver fibrosis in children with an AUC
value of 0.743 (p < 0.01).

The progression of liver fibrosis is accompanied by an-
giogenesis regardless of the etiology of liver disease. Hypoxia
and inflammation are the main promoters of neovasculariza-
tion, and VEGF, the main proangiogenic cytokine, plays a
central role in angiogenesis, as it is involved in all its stages.
Numerous experimental animal models of MASH have
demonstrated an increase in the concentration of VEGF in
liver tissue [35]. Adult patients with MASLD demonstrate
increased levels of angiogenic markers, including VEGF, in
serum and liver tissue, and VEGF mRNA expression was
higher in cases of simple steatosis, indicating early induction
of angiogenesis in MASLD [35]. In our study, the level of
VEGF increased in patients of all study groups, but its high-
est concentration was in children with liver fibrosis, more-

over, the level of VEGF was positively correlated with liver
stiffness (r = 0.372, p < 0.05).

Limitations of the present study include a bias in the
formation of the cohort (referral bias), since the selection
of patients was carried out in a tertiary care facility, which
may limit the extrapolation of the results to the general
population. In addition, the cross-sectional nature of the
study did not allow us to determine the feasibility of deter-
mining serum fibrosis markers for monitoring the course
of the disease.

Thus, children with liver fibrosis are characterized by
elevated serum levels of CK-18, VEGF, TGF-$1, HPp/b
and GAG. The threshold values of CK-18 (more than
90.3 U/1), TGF-B1 (above 96.8 pg/mL) and GAG (more
than 4.24 mmol/1) have high sensitivity and specificity, which
allows them to be used for the diagnosis of liver fibrosis in
children with MASLD.

Conclusions

CK-18, TGF-B1, GAG demonstrate a positive corre-
lation with indicators of liver stiffness and elasticity, body
composition of children with MASLD and show high levels
of diagnostic accuracy, AUC 0.843, 0.787, 0.743, respec-
tively (p < 0.05), which allows them to be used for screening
MASLD-associated liver fibrosis in children.
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CrenaHos tO.M., 3asropoaHs H.fO., KneHiHa I.A., Tarapyyk O.M., MerTituko O.[1,
AY «HctutyT ractpoeHreponorii HAMH YikpaiHu», M. AHINpo, YkpaiHa

CupoBaTkoBi 6iomapkepu B AiarHoctuui Pibpo3y neviHku B Aiten
i3 METa60OAIYHO-ACOLIMOBAHOIO CTEATOTUYHOIO XBOPOGOIO NEYiHKMU

Pestome. Akmyaavnicmes. Eninemia COVID-19 Ta Biiina B Ykpaini
MpU3BEJIY 10 3HAYHOIO 3pOCTaHHS KiJIbKOCTI AiTeil, sIKi cTpaxma-
FOThb Ha METa0O0JIIYHO-ACOIIiIOBaHY CTEATOTHMYHY XBOPOOY TeUiHKU
(MACXII). OnHiero 3 HeBUpilIeHUX MPoOJeM, OB’ I3aHUX i3
MACXII, numaeTtbest ineHTUdiKallis 0cio i3 pu3MKOM IIBUAKOTO
MpOrpecyBaHHsI XBOPOOU I pO3BUTKY HEOOOPOTHUX 3MiH MEUiHKMU.
[omyk ajbTepHaTUBHUX HEiHBa3MBHUX MapKepiB, IPUIATHUX JIJIST
PaHHBOTO BUSIBJICHHST (piOpO3y MEeUiHKU B AiTeil, HAA3BUIATHO
akTyaabHUi. Mema: BU3HAYUTU AiaTHOCTUYHY LiHHICTb CUPO-
BAaTKOBHMX MapKepiB Gibpo3y Ta ixHiii 3B’5130K i3 coHorpadiuHuMuU
MOKa3HUKaMM ¥ rapameTpamu ckiany Tina B niteit i3 MACXII.
Mamepiaau ma memoou. Y NOCTiIXKEHHS «BUMTATOK — KOHTPOJIb»
BkiaoueHo 80 miTeit BikoMm Bim 6 mo 17 pokiB (y cepemHbOMY
(12,15 £ 2,51) poky). HasgBHicTh cTeaTosy it (ibpo3y mediHKu
BU3HAYaIM 1IJISIXOM TpaH3ieHTHOI enactorpadii (Fibroscan® 502
touch F60156, Echosens, ®paHitist). YciM 00cTeKeHUM ITPOBEICHI
AHTPOITIOMETPUYHI JOCTIIKEHHS 3 OLIIHKOIO iHAEeKCY MacH Tijia.
I1pu 3HaYEHHI OCTAaHHBLOIO B MeXax 1—2 Z-score AiarHOCTyBaIu
HaJMipHY Bary, IpH MEePeBUILEHHI IBOX Z-Score — OXMUPIiHHS.
3a JaHMMU TpaH3i€HTHOI ejacTorpadii Ta iHaOeKcy Macu Tija Bci
IiTH Oynu po3aiieHi Ha yotupu rpynu: I — 27 miteit i3 MACXII
Ta ibpozom > F1, II — 35 nireit i3 MACXII 6e3 ¢idbposy, 111 —
18 miTeit i3 oxupiHHAM abo HanMipHolo Baroio 6e3 MACXIT i
Gi6po3y. Kontponbny IV rpyny cranoBwiu 14 miteit i3 HopMaib-
Holo Baroio 6e3 MACXII Ta ¢idbposy. ['pynu He Manu 3HAYYIIMX
BiIMiHHOCTe 32 BIKOBMM i cTaTeBUM po3mnoijioM. JlocmimkeHHs
CKJIamy Tijla MPOBEACHO MUISIXOM OioiMIIieIaHCOMETpil 3a 10TTOMO-
roio a”amizatopa TANITA MC-780MA (Bupo6Huk Maeno-cho,
Itabashi-ku, Tokio, fnonis). KoHeHTpaliio eHaoTe1iaabHOIo
dakTopa pocty cynuH (E®@PC) B cupoBariii KpoBi BU3HAYaIMU 3a
noromoroto imyHodepmeHTHoro aHaiizy (IPA) 3 BUKOpUCTaHHIM
tect-cuctem dipmu Wuhan Fine Biotech Co., Ltd (KHP) Binmo-
BiIHO 10 peKoMeHaalili BupooHuka. PiBeHb LIuTOKepaTuHy- 18
(LIK-18) y cupoBaTLi KpOBi OLIIHIOBAJIM 3a JOIIOMOTOI0 HabOpiB

IDL Biotech AB (IlIBeuis) misgs IMA. Ymict TpaHchopMyodoro
dakTopa pocty 6eta-1 (TOP-B1) BU3HaUaIu i3 3aCTOCYBaHHSIM
tect-cuctemMu DA IBL International (PPH). Ipomnecu ¢idbpore-
He3y OLIIHIOBAJIM 32 BMIiCTOM Y CMPOBATL KPOBi TiAPOKCUTIPOTIHY
BistbHOTO (I'TIB), TiApokcumnpoliny 6i1KoBo3B’si3aHoro (I'T16/3B)
Ta riiko3amiHoriikaHiB (IATD). Pesyasmamu. I1pogeMoHCTpO-
BaHO BiporigHe 3pocTtaHHs piBHIB LIK-18 i TOP-B1 y nireit i3
MACXII-acouiiioBanuM (piopo3oM 1euiHku. B oci6 i3 ¢pibpozom
MeYiHKM CrocTepiragocs miaBuileHHs crniBBigHowmeHnHs ['TIB/
I'TI6/3B i piBHst A" y cupoBartiii KpoBi MOPiBHSIHO 3 MalliEHTaMU
3 MACXII 6e3 ¢i6po3y i IiTbMM 3 HAIMipHOIO Baroto Ta OXu-
pinasaM. IToporosuii piBensb LIK-18 mist miarHocTuku ioposy
neuinku B piteit i3 MACXII cranoBuB 90,3 On/n (4yTauBicTh
81,3 %, cneundiunicts 76,9 %, AUC 0,843; p < 0,001). Yyr-
JIUBICTBH MOPOTOBOTO 3HAYEHHSI cupoBaTKoBoro piBHst TOP-H1
(96,8 nir/min) y nauienTiB i3 MACXII mist miarHoctuku ¢idbpo3sy
neuinku nopiBHioBana 80,0 %, cneuudiunicts — 65,7 %, AUC —
0,787 (p < 0,001). IMoporosuii piBenb 'Al' y cupoBaTiii KpoBi
noHaz 4,24 MMOJIb/J1 IEeMOHCTpYe YyTIuBicTb 70,6 % i cnienmdiv-
HicTh 69,6 %, AUC 0,743 (p < 0,01). TIpogeMOHCTPOBAHO MO3M-
tuBHY Kopesuio LIK-18, TOP-B1, AT i3 nokasHruKaMu Kop-
CTKOCTI i1 €TaCTUYHOCTI IMeYiHKM, KOMIIOHEHTHUM CKJIaJOM Tijla
niteit i3 MACXII Ta BUCOKi piBHI 1iarHOCTUYHOI TOYHOCTI, 11O
II03BOJISIE BUKOPUCTOBYBATH iX Wit ckpuHinry MACXII-acotriito-
BaHOro (biOpo3y meviHku B niteil. Bucnoexu. [1ns aiteii i3 ¢pidbpo-
30M IEeUiHKM XapakTtepHuil ninBuinenuit BMict LIK-18, EOPC,
TOP-B1, I'T16/38 Ta AT’ y cuposatiii Kposi. [Toporosi 3HaueHHst
LK-18 (6inbure 90,3 On/n), TOP-B1 (monan 96,8 nir/mi) Ta AT
(6inbiue 4,24 MMOJIb/JT) MalIOTh BUCOKi MOKA3HUKU YyTJIIMBOCTI I
crelu@ivHOCTI, 1110 103BOJISIE BAKOPUCTOBYBATH X ISl 1iarHOC-
KU Gidpo3y neuinku B aireit i3 MACXII.

Kimo4oBi ciioBa: niti; MmetabosiuHO-acoLiiioBaHa CTeaTOTUYHA
XBOpoOa neviHku; (pidpo3; HuToKepaTuH-18; raiko3amMiHOITiKaHM;
TpaHcdopmyrounii akTop pocTy 6era-1
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