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Abstract. Background. The differentiation of mild (F1-F2) and advanced fibrosis (F3-F4), as well as the ex-
clusion of fibrosis in patients with nonalcoholic fatty liver disease (NAFLD), are extremely important for predic-
tion of the disease course. Integrative analyses of serum markers have been proposed as promising alternatives
to biopsy method. Our study was targeted to develop a new model for determining the stage of fibrosis based
on a more efficient combination of serological markers and to compare it with well-established algorithms.
Materials and methods. Sixty patients with biopsy-proven NAFLD, including 26 (43 %) men and 34 (57 %)
women, with average age of 37.10 + 12.4 and 44.30 * 7.25 years, respectively, were recruited for the study.
Particularly, advanced fibrosis was diagnosed in 8 patients, 28 had mild fibrosis and 24 didn’t have any fibrosis
according to morphological study. The following fibrosis markers were calculated: aspartate aminotransferase
and alanine aminotransferase ratio (AAR), aspartate aminotransferase to platelet ratio index (APRI), fibrosis
index based on the 4 factor (FIB-4). Among many variables, hyaluronic acid, o,-macroglobulin, apolipopro-
tein A1, fibronectin, and haptoglobin were included in comprehensive study. Integrative model have been built
up to determine the stage of fibrosis. The models were compared with the area under the receiver operating
characteristic (AUROC) curves. Results. The ROC analysis showed that the FIB-4 demonstrated the largest
AUROC, for the F2 — 0.72, F3 — 0.8, F4 — 0.82, respectively. Obtained results of the APRI were significantly
higher for mild and advanced fibrosis (F2 — 0.74, F3 — 0.82). The AAR values were reliable only for liver cir-
rhosis (AUROC 0.89). A strong direct correlation was determined between the stage of fibrosis and the level of
hyaluronic acid, a.2-macroglobulin and fibronectin (r = 0.72, 0.93 and 0.71, p < 0.05, respectively). Whereas,
we observed a moderate negative linear correlation between fibrosis stage and the indices of both apolipopro-
tein A1 and haptoglobin (r = -0.61; r = —0.35, respectively, p < 0.05). The positive correlation was determined
between activity of the inflammatory process and the content of hyaluronic acid, o.2-macroglobulin and fibro-
nectin (r = 0.54, 0.67 and 0.55 at p < 0.05), while the reverse moderate relation observed for apolipoprotein
A1 and hapthoglobin (r = -0.56 and -0.383, p < 0.05). Conclusions. The analysis of obtained results showed
that a2-macroglobulin, apolipoprotein A1, hyaluronic acid, and fibronectin had the greatest diagnostic validity
among non-invasive markers of fibrosis. Every of them get the AUROC level higher than 0.75 for minimal fibrosis
and, moreover, for moderate, significant fibrosis and cirrhosis they had an area more than 0.9.
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Introduction

Nonalcoholic fatty liver disease (NAFLD) is the most
prevalent liver disease in the Western world and a common
reason for clinical evaluation due to advance the liver func-
tion tests [1]. The histopathological features of NAFLD in-
clude a wide spectrum of changes, ranging from simple ste-
atosis to steatohepatitis and cirrhosis with risk of developing
hepatocellular carcinoma [1]. Moreover, NAFLD has been

established as a risk factor for cardiovascular morbidity and it
is closely associated with an increased risk of metabolic dis-
ease, including diabetes [2]. Several follow-up studies have de-
monstrated increased mortality among patients with NAFLD.
The main reason of the excess mortality belong to cardiovas-
cular diseases, however, liver-related mortality is also greatly
overrepresented [3, 4]. There is no mutual consent on the
item of the differences between NAFLD patients that need
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the monitoring of early detection of future complications.
However, hepatic fibrosis, particularly bridging fibrosis (stage
3) or cirrhosis (stage 4) can be considered as the histological
parameters that predict future risk of complications [5, 6].
Moreover, identification of NAFLD in patients with cirrho-
sis is critically important because screening for hepatocellular
carcinoma and gastroesophageal varices is mandatory in these
patients. Liver biopsy is the clinical reference standard to as-
sess the stage of fibrosis but this method has well documented
problems as difficulties in samples obtaining, the interpreta-
tion variability as well as procedure related complications [7].
Liver biopsy is also expensive and it is characterized by low ac-
cess especially for general practitioners who take care of the
majority of NAFLD patients. The limitations of liver biopsy
have led to development of a variety of serum markers to iden-
tify the patients who have risk for clinically significant hepatic
fibrosis. The most common approach to assess the stage of fi-
brosis by serological analysis requires the routine biochemical
and/or hematological tests. These indirect serum markers are
based on the evaluation of common functional alterations in
the liver, the changes that do not necessarily reflect extracel-
lular matrix turnover and/or fibrogenic cell changes. A bet-
ter understanding of the liver fibrosis pathophysiology has
prompted investigators to use more refined markers to iden-
tify differences in fibrosis stages. These, so called direct serum
markers, are intended to detect extracellular matrix turnover
and/or fibrogenic cell changes. Markers may be used alone
or combined with other direct or indirect markers to form the
panels. Several algorithms including a combination of indirect
markers have been developed in NAFLD patients NAFLD fi-
brosis score [10], GUCI [12], APRI [13], FIB-4 [14], Forms
score. It is unclear whether the algorithms that were devel-
oped in NAFLD patients provide a better diagnostic accu-
racy. The Enhanced Liver Fibrosis (ELF) test is an example
of a panel of direct markers, which highlight matrix turnover
and consists of tissue inhibitor of matrix metalloproteinase 1
(TIMP 1), hyaluronic acid (HA), and aminoterminal peptide
of pro-collagen 111 (P3NP) developed for a variety of liver dis-
orders [18]. Although the ELF panel has been reported to have
a good diagnostic accuracy in NAFLD patients, the addition
of indirect markers augments its diagnostic performance [19].
Other researchers have reported that one direct marker (HA)

in combination with several indirect markers provides the best
estimation of area of fibrosis measured with quantitative image
analysis [11].

The purpose of our study was to assess the accuracy of
non-invasive fibrosis algorithms to distinguish advanced
fibrosis in NAFLD. Algorithms originally developed in
NAFLD patients as well as in other liver diseases were com-
pared. Moreover, we aimed to develop a new non-invasive
model for predicting advanced fibrosis in NAFLD and to
compare its diagnostic accuracy with well established fibro-
sis algorithms.

Materials and methods

The study included patients with NAFLD who under-
went examination and treatment in SI “Institute of Gas-
troenterology of National Academy of Medical Sciences
of Ukraine”. The study involved 60 patients with NAFLD,
including 26 (43 %) men and 34 (57 %) women, average
age of the patients was (37.1 = 12.4) and (44.30 £ 7.25) re-
spectively. Every patient underwent physical examination,
ultrasonography of the liver, laboratory investigation, and
liver biopsy as part of the clinical work-up. Medical history
was scrutinized as well as information regarding alcohol
consumption. Blood pressure, waist circumference, body
weight, and height were measured. Blood analysis for rou-
tine clinical biochemical analyses were performed at the
local laboratories. These analyses included complete blood
count and analysis of prothrombin time, alanine amino-
transferase (ALT), aspartate aminotransferase (AST), al-
kaline phosphatase (ALP), gamma glutamyl transferase
(GGT), bilirubin, fasting plasma glucose, total cholesterol,
high-density lipoprotein, low-density lipoprotein, trigly-
cerides. Moreover, serum samples were analyzed for levels
of hyaluronic acid, a.2-macroglobulin, apolipoprotein Al,
fibronectin, and haptoglobin. Diagnosis of NAFLD was
based on presence of hepatic steatosis at histopathologi-
cal evaluation without evidence of alcohol consumption
> 140 g/week, any other concomitant liver disease, or medi-
cation associated with fatty infiltration of the liver.

Liver biopsy and histopathological evaluation. A percuta-
neous liver biopsy was performed using a 16 gauge (1.6 mm)
needle. The median (range) biopsy length was 20 mm

Table 1 — Modified classification according Brunt Necroinflammatory activity grades

A — Necroinflammatory activity grades
Grade Ballooning Lobular inflammation Portal inflammation
Grade 1 Occasional in zone 3 | Polymorphous and mononuclear nuclei Mild and | Absent or mild
Diffuse
Grade 2 Obvious in zone 3 Polymorphous nuclei associated with ballooning | Absent, mild or moderate
+ and mononuclear nuclei
Grade 3 Marcado in zone 3 Polymorphous nuclei concentrated in areas of Mild or moderate, but not
ballooning. More inflammation than in grade 2 severe
B — Fibrosis stages
Stage 1 Pericellular fibrosis in zone 3 (focal or extensive)
Stage 2 Pericellular fibrosis in zone 3 (focal or extensive) plus portal fibrosis (focal or extensive)
Stage 3 Bridging fibrosis (focal or extensive)
Stage 4 Cirrhosis, * residual pericellular fibrosis

Note. With permission of E.M. Brunt (106).
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(12 = 32) mm. Biopsies were graded and staged according to
the Brunt classification.

In the morphological study, the absence of fibrosis was
found in 24 (40 %) patients, mild fibrosis (F1) occurred
in 23 (38.3 %), moderate (F2) — 5 (8.3 %), severe (F3) —
4 (6.7 %), cirrhosis (F4) was detected in 4 (6.7 %) patients.

Non-invasive fibrosis algorithms. For each patient, the
AST/ALT (AAR) ratio was determined. The APRI and
FIB-4 indices were calculated as follows:

FIB-4 = (age (years) x
x AST (U/L))/(platelet count (G/L) x NALT (U/L)).

APRI = (AST (U/L) x 100)/(AST (ULN) x
x platelet count (G/L)).
All relevant primary patient-level data are shown in table 2.
Statistical analysis. Statistical analyses were per-
formed using SPSS (Statistica for Windows 10.0.) unless
otherwise specified. The Shapiro-Wilk test was used to
test for normal distribution. Median (range) was calcu-
lated for continuous variables, frequencies for categorical
variables. Continuous variables were compared using the
Student’s t test or the Mann — Whitney U test when ap-

propriate. The 2 test or Fischer’s exact test were used to
compare categorical variables. A two-sided p-value < 0.05
was considered statistically significant if not specified oth-
erwise. Receiver-operating characteristics (ROC) curves
of the tested scores were constructed for each stage of fi-
brosis as well as the area under the ROC curve (AUROC)
was calculated to assess the overall diagnostic accuracy of
serum fibrosis algorithms and to identify optimal cutoffs.
The sensitivity, specificity were calculated according to
standard methods.

Results

60 patients with NAFLD were examined (26 (42.3 %)
male and 34 (56.7 %) female), the average age of the subjects
was (37.1 £ 12.4) and (44.3 £ 7.3) years in accordance. An-
thropometric data of patients are presented in table 3.

The ROC analysis showed that FIB-4 index had the
largest AUROC level for F 2 — 0.72, F3 — 0.8, F4 — 0.82,
p < 0.05. We revealed APRI index was significantly higher
for moderate and severe fibrosis (F2 — 0.74, F3 — 0.82,
p < 0.05). And the AAR values were reliable only for liver
cirrhosis (AUROC 0.89, p < 0.05).

Figure 1 — A — Liver biopsy specimen of the patient A. with F1 fibrosis; B — Liver biopsy specimen of the
patient B. with F2 fibrosis F2; C — Liver biopsy specimen of the patient G. with F3 fibrosis; D — Liver biopsy
specimen of the patient with F4 fibrosis
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The data of the ROC analysis, depending on the stage
of fibrosis, as well as the reliability of the differences in the
indicators between the groups are shown in table 4.

Correlation analysis showed a strong direct correlation
between the stage of fibrosis and the level of hyaluronic
acid, o,-macroglobulin and fibronectin (r = 0.72, 0.93
and 0.71 at p < 0.05 for Spearman correlation, respective-
ly). The moderate negative linear correlation (r = —0.61
and —0.35, respectively, p < 0.05 for Spearman correla-
tion) was found between the indices of apolipoprotein Al,
hapthoglobin and the fibrosis stage. We determined mo-
dreate positive corellation between the degree of inflam-
matory process acrivity and the indices of hyaluronic acid,
a.,-macroglobulin and fibronectin (r = 0.54, 0.67 and 0.55,
respectively, p < 0.05 for the Spearman correlation) and
the inverse corellation for apolipoprotein Al and hapto-

globin (r = —0.56 and —0.33, respectively, p < 0.05 for the
Spearman correlation).

To determine the diagnostic value of the investigated se-
rum markers of fibrosis, an ROC analysis was performed,
which resulted in a high sensitivity of the protein-bound
oxyproline for fibroblastic stages from F2 to F4 and suffi-
cient sensitivity for minimal fibrosis and cirrhosis of the liver
(75 %). The largest AUROC level (0.699, CI 0.466—0.931;
the optimal threshold — 167) was observed in a case of liver
cirrhosis. But these results were not statistically significant
(p > 0,05). On the contrary, the sensitivity and specificity of
hyaluronic acid for F3 fibrosis were statistically significant
(p < 0.005), and had the largest AUROC level (0.915, CI
0.837—0.992; the optimal threshold — 1.82).

The analysis of the results on the apolipoprotein Al indi-
ces showed the largest AUROC level (0.997, CI 0.987—1.0;

Table 2 — Laboratory and non-invasive test data

Fibrosis stages
Parameter FO F1 F2 F3 F4
n=24 n=23 n=5 n=4 n=4
ALT, U/L 67.7+77.5 | 54.8+35.1 109.2+111.1 | 94.9+65.4 66.8 + 52.1
AST, U/L 42.7+47.8 | 35.3+16.2 53.0+36.9 56.0 + 13.0 90.7 £ 76.1
Hyaluronic acid, g/I 1.14+£0.30 1.49+0.35 1.81+£0.19 1.88£0.04 2.03+£0.34
Apolipoprotein A1, g/I 1.91+0.22 1.79+0.24 1.33+0.32 1.09+0.05 0.98 £0.08
o,-macroglobulin, g/I 1.48+0.15 1.99+0.10 2.57+0.18 2.87+£0.07 3.48 £ 0.41
Haptoglobin, g/I 1.22+0.42 1.12+£0.28 0.998 +0.12 0.93+0.14 0.14+0.03
Fibronectin, g/I 0.27+0.03 | 0.30+0.083 0.35+0.02 0.37+0.08 0.45+0.02
Protein-bound oxyproline, umol/I 203.3+50.3 | 229.3+65.0 | 2831.95+28.95 | 219.3+67.7 | 197.0+ 109.3
FIB-4 0.82+0.52 | 0.79+0.35 0.80+0.35 1.05+0.28 1.46 +0.66
APRI 0.40+0.43 | 0.32+0.14 0.45+0.30 0.70+0.34 0.84 +0.53
AAR 0.76+0.25 | 0.74+0.24 0.62+0.21 0.74+0.31 1.32+0.65
Table 3 — Anthropometric data of patients
Gender Weight, kg BMI, kg/m?
Men 91.4+12.9 28.2+3.6
Women 84.4+12.7 29.0+4.5
Table 4 — The data of the ROC analysis of the non-invasive tests
Non-invasive Fibrosis stage
index F1 F2 F3 F4
sensitivity, % 79.2 48.9 80.7 80.4
AAR specificity, % 38.9 76.9 62.5 100
AUC 0.51 0.56 0.7 0.89
p 0.45 0.3 0.08 0.008
sensitivity, % 95.8 91.5 90.4 91.1
APRI specificity, % 27.8 53.8 75 75
AUC 0.58 0.74 0.82 0.77
p 0.24 0.02 0.007 0.06
sensitivity, % 50 63.8 61.5 51.1
FIB-4 specificity, % 75 84,6 100 100
AUC 0.59 0.72 0.8 0.82
p 0.21 0.031 0.01 0.03
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the optimal threshold — 1.13) was established for severe
fibrosis (F3). The sensitivity of the method for all fibrosis
stages was quite high (96.4—100 %), but the specificity for
minimal fibrosis (F1) was low (38.9 %).

The determining of o,-macroglobulin was almost the
ideal method in our study, for which AUROC level reached 1
for fibroblasts from F2 to F 4 with the optimum threshold —
2.17 for F2, 2.75 — for F3 and 2.96 — for F4.

Concerning haptoglobin, high level of specificity was
determined in the case of F1 and F2 (94.4 and 100 % re-
spectively) and had a rather low sensitivity level (33.0 and
40.4 % respectively) in patients with minimal fibrosis and
was not statistically significant. The largest AUROC level
(1; CI 1—1; the optimal threshold — 0.67) was defined for
liver cirrhosis (F4).

The fibronectin indices with a high level of sensitivity
and specificity at all stages of fibrosis were statistically signi-
ficant. The largest AUROC level (curve) (0,996, CI 0.981—
1.01; the optimal threshold — 0.411) was defined for liver
cirrhosis (F4).

Consequently, based on the data of non-invasive fibro-
sis markers in patients with NAFLD, the highest diagnostic
value was shown for a,-macroglobulin, apolipoprotein Al,
hyaluronic acid and fibronectin, for which the AUROC le-
vel for minimal fibrosis was higher than 0.75, and for moder-
ate, severe fibrosis and cirrhosis was more than 0.9.

Based on presented results and correlation analysis data,
as well as the sensitivity and specificity of non-invasive mar-
kers, a model for diagnosing liver fibrosis was developed. The
linear regression analysis was used for validation of the model.

The model of multiple linear regression for the indicator
of the stage of liver fibrosis in patients with NAFLD had the
following form:

Y=-2.0323—-0.0011 x X1 + 0.1173 x X2 — 0.3090x X3 +
+ 1.5905 x X4 + 0.0283 x X5 + 1.44 x X6,

where Y — stage of fibrosis; X1 — the level of oxypro-
line protein-bound, X2 — the level of hyaluronic acid,
X3 — the level of apolipoprotein Al, X4 — the level of o -
macroglobulin, X5 — the level of haptoglobin, X6 — the
level of fibronectin.

Discussion

According to the results of our study, APRI was the most
sensitive of the calculated indices, but its sensitivity was suf-
ficient only with developed fibrosis (F3—4). These data cor-
respond with foreign studies.

Recent study of EC. Kruger et al. [34], presented compara-
tive analysis of the sensitivity and specificity of APRI, NFS and
the ratio of ALT/AST. The analysis showed that for the diag-
nosis of severe fibrosis, APRI was more accurate than NFS
and ALT/AST. Indicators of NFS in steatohepatitis were sig-
nificantly lower in the group with severe fibrosis. Positive prog-
nostic value for APRI was 54 %, while for NFS it was 34 %.
Negative predictive value was 93 % for APRI and 94 % for NFS.

Study of Chinese researchers [35] included 131 patients,
41 (31.3 %), 20 (15.3 %) and 10 (7.6 %) of patients had
moderate fibrosis, severe fibrosis and cirrhosis, respectively.

The highest accuracy of APRI with severe fibrosis (AUROC
0.77) and liver cirrhosis (AUROC 0.86) was observed.

The results of our study of serum liver fibrosis markers
showed the high correlation several of them with the stage
of fibrosis and the degree of inflammation activity. Using
a combination of these indicators can greatly improve the
diagnosis of NAFLD. Thus, according to data of Indian
researchers, [36] it was found the presence of strong posi-
tive correlation between the platelet count, gamma-gluta-
myltranspeptidase and apolipoprotein A and the absence of
liver fibrosis in patients with NAFLD (negative predictive
value — 94.3 %). The results of study Sakugawa and coau-
thors, showed that level of hyaluronic acid can be used to
reliably distinguish the initial (FO—2) and severe fibrosis
(F3—4) (AUC = 0.97) [37]. Kaneda et al. [38] determined
that hyaluronic acid was independent of prognostic factors
of severe fibrosis (F3—4) (AUC = 0.97).

Conclusions

Consequently, the results of the study indicate a high di-
agnostic accuracy of the combination of serum markers for
the diagnosis of both fibrosis and its stage in patients with
NAFLD. A few intuition, accessibility and the possibility to
control these markers will allow developing more effective
treatment tactics and screening for the dynamics changes in
this category of patients.

The characterized markers may be useful in primary care
to «rule out» NAFLD patients with advanced fibrosis that
should be referred for monitoring of liver-related compli-
cations. In secondary care they may be useful to «rule in»
NAFLD patients with advanced fibrosis thereby reducing
need for liver biopsies. However, our results lack external
validation and need to be evaluated in future studies.

Conlflicts of interests. Authors declare the absence of any
conflicts of interests that might be construed to influence
the results or interpretation of their manuscript.
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MaToAorig neviHkM i XkoB4oBUBIAHOT cuctemum / Pathology of Liver and Biliary Excretion System

CrenaHos tO.M., Heasseupka H.B., Sirmyp B.B., KaeHiHa I.A., OmsiHebka H.FO.
AY «HCTUTYT racTpoeHTepoorii HAMH YikpaiHny, M. AHIMPO, YkpaiHa

Po3po6Ka HeiHBA3MBHOT MOAEAI AAS NIABULLLEHHS TOYHOCTI AiIOrHOCTUKU
CTaAIT PiOPO3y NeyviHKK NPU HEAAKOTOAbHIM XXUPOBI XBOPO6i NeviHKn

Pesiome. Axmyaavnicmo. BinMinnicts mix m’saxum (F1-2)
i po3BuHyTUM (idbpo3om (F3—4), gk i BimcyTHIcTH (hibpo-
3y Y XBOpMX Ha HEaJIKOTOJIbHY XUPOBY XBOPOOY IMediHKU
(HAXKXIT), € BaxXTUBUM MUTAHHSIM JJ151 3’ ICYyBaHHS TIPOTHO3Y.
CupoBaTKOBi MapKepu OyJIv 3alIpOIIOHOBAHI SIK aIbTepHAaTHUBA
Oioricii. Mema: po3poOUTH HOBY MOJE/b I BU3HAYEHHS CTa-
nii (ibpo3y Ha ocHOBi OinblI eheKTUBHOI KOMOiHaIIii cepo-
JIOTIYHUX MapKepiB Ta MOPiBHIHHA ii 3 BCTAHOBJIEHUMMU aJITO-
putmamu. Mamepiaiu ma memodu. Y NOCHiIKEHHS BKIIOUEHI
60 mamienTiB i3 HAXKXII, siki mpoxonuau o6cTeReHHS 1 JTiKy-
BaHHS y BilAJIEHHi 3aXBOPIOBaHb MEYiHKMU Ta IMiAIITyHKOBOI
3ano3u Y «lucrutyr ractpoenrteposorii HAMH VYkpainu».
Cepen nocnimkenux 26 (42,3 %) yonosikiB ta 34 (56,7 %)
XKiHKM, cepenHiii Bik skux (37,1 £ 12,4) Ta (44,3 = 7,3) poxy
BinmoBigHO. BciM mamieHTam OyJjia mpoBeneHa 4yepe3lKipHa
NyHKIiliHa TpemaH-0ioICisl MeYiHKM 3 MOJaJbIIUM MOpPdo-
JIOTIYHUM IOCHIIKeHHSIM IYHKTaTy; BUKOHAHO BU3HAYCHHS
BMICTY TiajlypOHOBOI KHUCIIOTH, OL,-MaKpPOTLJI00yIliHY, anoJino-
nporeiny Al, piOpoHEeKTUHY, ranTorio0iHy B CMpOBAaTIli KPOBi
Ta OyB MPOBEAEHUI pO3paxyHOK HEiHBa3MBHUX MapKepiB (¢i-
oposy neuinku: AAR, APRI, FIB-4. Pe3yismamu. T1poBene-
Huit ROC-aHaii3 mokasas, 110 HalOiIbIII MTOKa3HUKHU TIIOLIL
nig AUROC-kpuBoito 6ynu mist ingekcy FIB-4 s F2 — 0,72,
F3 — 0,8, F4 — 0,82 npu p < 0,05. Pesynbratu ingekcy APRI

OyJM BipOriiHO BHUCOKMMH [JIsI TOMIpHOTO Ta BMpPaXXeHO-
ro ¢iopo3y (F2 — 0,74, F3 — 0,82, p < 0,05). A mmokKa3sHUKHA
AAR Oynu BiporimHUMU JuIe I TMPO3Y MediHKy (Ti1oIa
nig AUROC-xpusoto 0,89, p < 0,05). YcTaHOBJIEHO CUNIBHU
MpSIMUAT 3B’SI30K MiX CTagieto hiopo3y Ta piBHEM TialypoHO-
BOI KMCJIOTH, O,-MaKpOIJIOOyliHy i ¢pibponekruny (r = 0,72,
0,93 ta 0,71 BigmosigHo tipu p < 0,05) Ta 06epHEHMIT 3B’ 130K
MOMipHOI CHJIM MiX MMOKa3HMKaMU armoJiinonpoteiny Al,
ranrorynobiny (r = —0,61 i —0,35 npu p < 0,05). BuzHaueHo
MpSIMUI 3B’SI30K MOMIpHOI CHJIM MiX CTyNeHeM aKTUBHOCTI
3arajabHOTO TMPOLIeCY i MOKa3HMKAMU TiaJlypOHOBOI KMCIIOTH,
a.,-Makpornooyiny i ¢pi6bponexkruny (r = 0,54, 0,67 ta 0,55
npu p < 0,05) i obepHEeHM T MOMipHUI 3B’ SI30K — aIlOJIiMOIPO-
teiHy Al ta rantorno6iny (r = —0,56 i —0,33 npu p < 0,05).
Bucnogku. YcTaHOBIIEHO, 110 HAUOIIbIIY AiarHOCTUYHY IIiH-
HICTh i3 HEiHBa3MBHUX MapKepiB (piOpo3y MaioTh MOKA3HU-
KM 0,-MakporioOyJiHy, anojinonporeiny Al, riarypoHosoi
KUCTOTU Ta diOpoHeKTUHY, Mg skux moma mnig AUROC-
KPUBOIO UIsI MiHiMasibHOro (hidpo3y He Oyja HUXKYOIO HiX
0,75, a n1s1 moMipHOro, BupaxeHoro (idbpo3y Ta HMpo3y cTa-
HoBwiIa Oinbire 0,9.

Ki1i04oBi cj10Ba: HeankoronbHa Xupopa XBopoba neviHku; ¢i-
Opo3 MeviHKM; OiOIICis MeYiHKKM; HeiHBa3WBHI METOAM IiaTrHOC-
TUKHA

CrenaHos tO.M., Heasseuxkas H.B., Sirmyp B.b., KneHuHa U.A., OwumsiHckas H.O.
IY «/IHCTUTYT racTposHTepororm HAMH YkoauHbi», r. AHenp, YkpauHa

Pa3pa6oTka HEMHBA3UBHOW MOAEAU AAS MOBbILLEHNS TOYHOCTU AUATHOCTUKM
ctaamn $pmbpo3a neyeHu Npu HeAAKOroAbHOM XMPOBOK 6OAE3HU NeYeHn

Pesiome. Axmyasvnocms. Otnuune mexny markum (F1-2)
1 pa3BUThIM ¢uopo3om (F3—4), kak u oTcyrcTBUe (HUOPO-
3a y OOJIbHBIX HEAJIKOTOJIbHOW XMPOBOI OO0JIE3HU TeuyeHU
(HAXBII), saBasgercss BaXHBIM BOIPOCOM JUJISI BBISICHEHMSI
mporHo3a. ChIBOPOTOYHBIE MapKephl OB MPEITOXKEHBI KakK
ajnpTepHaTuBa Ouoricuu. Ileas: pa3paboTaThb HOBYIO MOJENb
IUIsT onpeaeieHus: ctanuu ¢pudpo3a Ha ocHOBe Oosee adex-
TUBHOW KOMOWHAILIMUA CEPOJIOTUYECKUX MapKepoB U CpaBHE-
HUS ee C YCTAHOBJIECHHBIMU MeToAaMu. Mamepuaast u menoost.
B uccnenosanue BriaodeHbl 60 manuentos ¢ HAXKBII, koTo-
pble MPOXOAUIN OOC/IeOBaHUE U JIEYEHUE B OTIEJIEHUU 3a00-
JIEBaHUM TIEYCHU W TOMXKEIYyIoYyHOU Xene3bl ['Y «MHcTUTyT
ractpoaHTeposorun HAMH VYkpaunsi». Cpeau uccienoBaH-
HbIX 26 (42,3 %) myxuuH u 34 (56,7 %) KEHIUMHBI, CPEIHUIA
Bo3pact (37,1 = 12,4) u (44,3 = 7,3) roga COOTBETCTBEHHO.
Bcem manueHTam Obl1a mpoBedeHa YPEeCKOXHasi MYyHKLMOH-
Hasi TpemaH-OMOTICUs MeYeHU C MOCIEAYIOIUM MOPGhOIOoTH-
YeCKHUM MCCJIeOBaHMEM ITyHKTATa; BBHIITOJHEHO OIpenesieHne
COJIEpXaHUsl TUAJTyPOHOBOW KHCIIOTHI, O,-MaKpOTJIOOy/InHa,
anonunonporernHa Al, ¢puOpoHEeKTHHA, ranTOTJI00MHA B ChI-
BOPOTKE KPOBU U OBLI MPOBEIEH pacyeT HEMHBAa3UBHBIX Map-
kepoB (ubposa neueHu: AAR, APRI, FIB-4. Pesyisomameot.
IMpoBeneHubiit ROC-aHanu3 mokasaj, 4TO HauOOJbIINE MO-
kazartenu turomanu mog AUROC-kpuBoii ObUIM ST MHACK-
ca FIB-4 nna F2 — 0,72, F3 — 0,8, F4 — 0,82 ipu p < 0,05.

Pesynbratel nHaekca APRI Obu1n 1OCTOBEpPHO BBICOKUMMU TSI
YMEPEHHOT0 U BhipaxeHHoro ¢pubposa (F2 — 0,74, F3 — 0,82,
p < 0,05). A mokazatenu AAR OblTM TOCTOBEPHBIMU TOJIb-
KO st uupposa mnedeHu (mtomnaab mox AUROC-kpuoit
0,89, p < 0,05). YcTtaHOBNEHBI cuIbHas TPsMasi CBSI3b MEXIY
cragueid GpubOpo3a M ypOBHEM TIMalypOHOBOK KUCJIOTBI, O,-
MakporiaooynuHa u dudbponekTuna (r = 0,72, 0,93 u 0,71 npu
p < 0,05 coOOTBETCTBEHHO) 1 0OpaTHasI CBSI3b YMEPEHHOM CHUITBI
MeXAy MoKa3aTeJsIMU aloJuMIonpoTeMHa Al, ranTorioduHa
(r=-0,61u —0,35 ipu p < 0,05). OnpeneneHa npsiMasi CBSI3b
YMEPEHHOM CHJIBI MEXAY CTeNeHbl0 aKTUBHOCTU BOCHAIM-
TEJILHOTO Tpoliecca U MoKa3aTeJISIMU TMaTypOHOBOM KUCIIOTHI,
o.,-MaKporjaobyiauHa u dpubponektuna (r = 0,54, 0,67 n 0,55
apu p < 0,05) u oOpaTHast yMepeHHas CBSI3b — amoJUIIONPO-
terHa Al u rantoriaoouHa (r = —0,56 u —0,33 nipu p < 0,05).
Bb1600b1. YcTaHOBIEHO, YTO HAMOOJBIIYI0O TMATHOCTUYECKYIO
LIEHHOCTh N3 HEMHBA3UBHBIX MapKkepoB prubGpo3a UMEIOT MoKa-
3aTelv oL,-MaKporIo0yIuHa, anoaunonporeuta Al, ruanypo-
HOBOM KUCJIOTHI ¥ (hpUOPOHEKTUHA, IS KOTOPBIX IJIOIAAb MO
AUROC-xpuBO#t 111 MUHUMaTbHOTO (hubpo3a He Obliia HUXe
0,75, a oass yMepeHHOTO, BbIpaXXeHHOTO (ubpo3a M LUppo3a
cocTaBJsia 6omapire 0,9.

KioueBbie C/10Ba: HeankoronbHasi XUpoBasi 60JI€3Hb MEYEHM;
(hubpo3 meyeHun; GUOTICUS TICUCHU; HEMHBA3UBHbBIE METOMIbI I~
ArHOCTUKU
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