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Abstract. Background. Non-alcoholic fatty liver disease (NAFLD) is a pressing issue in modern society. While
excess circulating glucose and insulin resistance contribute to its pathogenesis, the diagnosis poses particular chal-
lenges. The purpose of the study was to identify new additional non-invasive diagnostic markers of NAFLD and the
risk of developing comorbid diseases in these patients. Materials and methods. The study involved 64 men aged
39 to 62 years: 35 patients were diagnosed with non-alcoholic fatty liver disease according to EASL-EASD-EASO
guidelines, 29 patients comprised the control group. The results of complete blood count, biochemical blood tests,
and abdominal ultrasound were evaluated in both groups. Results. Patients with NAFLD had significantly higher
body weight and body mass index, higher glucose, HOMA-IR, total cholesterol, triglycerides, low-density lipoproteins,
atherogenic index, alkaline phosphatase, gamma-glutamyl transferase, alanine aminotransferase, and aspartate
aminotransferase. Additional non-invasive markers of NAFLD were high body mass index, HOMA-IR, total cho-
lesterol, triglycerides, low-density lipoproteins, atherogenic index, and alanine aminotransferase, which may also
indicate future risks of type 2 diabetes and hypertension. Conclusions. Among patients with NAFLD within three
years, hypertension occurred in 22.2 % of cases and type 2 diabetes in 20.0 %, which is higher than in patients
without NAFLD (8.7 and 4.3 %, respectively). We found that at the time of initial examination, patients with NAFLD
had higher body weight and body mass index, as well as higher glucose, HOMA-IR, total cholesterol, triglycerides,
low-density lipoproteins, atherogenic index, alkaline phosphatase, gamma-glutamyl transferase, alanine aminotrans-
ferase, and aspartate aminotransferase. From these metrics, we identified high body mass index, HOMA-IR, total
cholesterol, triglycerides, low-density lipoproteins, atherogenic index, alkaline phosphatase as potential non-invasive
risk markers for NAFLD. This highlights the importance of studying them for the early diagnosis of type 2 diabetes
and hypertension, which could improve the treatment of this cohort of patients in the future.

Keywords: non-alcoholic fatty liver disease; type 2 diabetes; hypertension; obesity; non-invasive diagnostic markers

Introduction

Non-alcoholic fatty liver disease (NAFLD) is a growing
concern in modern society due to its high prevalence, which
poses a threat to the health of millions of people [1]. This
chronic condition encompasses a diverse spectrum of pa-
thologies, from asymptomatic hepatic steatosis to necroin-
flammation, with or without centrilobular fibrosis, which
can result in cirrhosis and other serious complications [2].

One of the pathogenetic links in the development of the
condition, as mentioned above, is an excess of circulating
glucose, which, due to the resistance of skeletal muscles to
insulin, can be absorbed by the liver and serve as a source

for new lipogenesis, particularly saturated long-chain fatty
acids, resulting in the further deposition of lipids in the liver
and the secretion of very low-density lipoprotein particles.
This theory, namely that aging hepatocytes and adipocytes
may contribute to the development of metabolic diseases, has
been confirmed in recent studies [3]. The disorder most often
occurs with obesity, insulin resistance, type 2 diabetes (T2D),
dyslipidemia, hypertension, and metabolic syndrome [4]. At
the same time, it has been shown that concomitant NAFLD
significantly increases the risk of complications compared
to the presence of T2D alone. Patients with chronic liver
diseases and diabetes demonstrate higher mortality rates, in-
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cluding all-cause mortality, cardiovascular mortality, as well as
mortality due to non-hepatic oncology [5]. The link between
insulin resistance and hypothyroidism, which most often de-
velops against the background of autoimmune thyroiditis,
has been studied for a long time. Pathogenetic components
of dysbacteriosis and various autoimmune disorders are fre-
quently described, and it is believed that intestinal dysbacte-
riosis can trigger autoimmune thyroid diseases [6]. Wong et
al. [8] described that patients suffering from non-alcoholic
steatohepatosis have fecal dysbiosis with lower amounts of
Faecalibacterium and Anaerosporobacter and higher amounts
of Parabacteroides and Allisonella. Positive changes in intes-
tinal microbiota, such as an increase in Bacteroidetes and a
decrease in Firmicutes, correlate with improvement in patients
with liver steatosis [8]. It was found that in case of fatty liver
disease, already at the stage of steatosis, there is a shift in the
composition of the intestinal microbiome with an increase in
the total bacterial mass, a lower number of obligate strains,
as well as an increase in opportunistic strains, which in turn,
due to active participation in metabolic processes, can cause
the progression of liver disease [9].

Diagnosing NAFLD is still a challenge. While liver ul-
trasound is the primary diagnostic method according to the
latest guidelines, it has some drawbacks, such as subjective
evaluation by the diagnostician, as well as low informative-
ness in the presence of a high degree of fibrosis or obesi-
ty with a body mass index (BMI) of more than 40.0 kg/m?
[10—13]. Liver biopsy remains the gold standard. However,
it is rarely performed for the NAFLD diagnosis as it is an
expensive and invasive method and carries risks of sampling
errors and serious complications [10, 13]. Considering the
above, several non-invasive indices have been introduced in
recent years. For their calculation, it is necessary to obtain
anthropometric (BMI, waist circumference, etc.) and labo-
ratory indicators (platelets, triglycerides, gamma-glutamine
transferase (GGT), alanine aminotransferase (ALT), aspar-
tate aminotransferase (AST), albumin, etc.) [14—17], which,
unfortunately, are not always simultaneously available to the
physician.

The purpose of the study was to identify new additional
non-invasive diagnostic markers of NAFLD and the risk of
developing comorbid diseases in these patients.

Materials and methods

Following written informed consent to conduct a ran-
domized comprehensive examination, 64 men aged 39 to
62 years (mean of 46.9 (45.0; 49.8) years) were enrolled.
They were referred for a preventive annual check-up in
2020—2021 at the Communal Non-Commercial Enterprise
of the Lviv Regional Council “Lviv Regional Clinical Hospi-
tal” and Lviv Regional State Clinical Medical and Diagnostic
Endocrinological Center. The non-inclusion criteria were the
presence of alcoholic, medicinal, viral, autoimmune liver
damage, and storage diseases.

All patients underwent a thorough examination for
NAFLD following EASL-EASD-EASO (European Associa-
tion for the Study of the Liver — European Association for
the Study of Diabetes — European Association for the Study
of Obesity) Clinical Practice Guidelines for the Management
of Non-Alcoholic Fatty Liver Disease [10] using liver ultra-

sound in the absence of apparent reasons for the secondary
build-up of fats in the liver (alcohol abuse, use of hepatotoxic
drugs, infection with viral hepatitis, autoimmune and here-
ditary diseases).

All patients underwent a standard abdominal ultrasound
on a Siemens Acuson device (Siemens AG, Germany) with
a 2—5 MHz convex probe under standard conditions (in
the morning, on an empty stomach, in a horizontal posi-
tion lying on the back) to detect functional and structural
changes in the internal organs, evaluate the size of the liver,
its outlines, structure, and echogenicity. Considering that
the detection of liver steatosis using ultrasound is subjective
due to the assessment of the intensity and specific patterns of
echo signals by a doctor [18], we additionally calculated the
recommended EASL-EASD-EASO indices of liver steatosis:
fatty liver index [14], non-alcoholic fatty liver disease liver fat
score [15], hepatic steatosis index for all patients [16].

The exclusion of alcoholic liver damage was based on
reports of daily alcohol consumption at a minimum dose of
50.0 g of pure ethanol for a period of 2—5 years and scree-
ning for alcohol abuse (CAGE questionnaire — Cut down,
Annoyed, Guilty, Eye-opener). Hepatitis B viral etiology
was identified by analyzing serological markers of hepati-
tis B virus (HBsAg) and hepatitis C virus using serological
markers of hepatitis C virus (anti-HCV). Additionally, the
history of acute viral hepatitis was taken into consideration.
Autoimmune reactions were evaluated based on the study of
serological markers of autoimmune liver damage.

Thus, two groups of patients were formed: 35 patients
with confirmed NAFLD using ultrasound and calculated in-
dices of NAFLD (study group, SG) and 29 patients without
confirmed NAFLD (control group, CG).

The following demographic and anthropometric data
were considered for the study: patients’ age, height, and body
weight at the time of examination. BMI was calculated ac-
cording to the A. Quetelet formula:

BMI = m.ass (kg)
height’ (m?)

A complete blood count was done using a Sysmex
XN-530 analyzer (Sysmex Corporation, Japan) to evaluate
the hemoglobin level, the number of red blood cells, and
platelets. Biochemical blood serum parameters were ana-
lyzed with an automatic analyzer Beckman Coulter AU680
(USA). The levels of total protein, total bilirubin, creati-
nine, urea, uric acid, glucose, total cholesterol, triglycerides,
high-density lipoproteins (HDL), low-density lipoproteins
(LDL), alkaline phosphatase, GGT, ALT, and AST were
determined. Moreover, all patients were examined using
the homeostasis model assessment (HOMA). Variants of
the HOMA are calculated differently [20]; our study used
HOMA of insulin resistance (HOMA-IR).

It is calculated according to the formula:

Jasting glycemia (mmol/L) x
HOMA-IR = x fasting insulin (uU/mL) )
22.5
where the constant 22.5 as a normalizing factor is formed
from the product of the average fasting insulin content, which

is 5 pU/ml, and fasting glucose with a level of 4.5 mmol/L.
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The HOMA-IR < 2.5 indicates the absence of insulin
resistance.

Additionally, the atherogenic index (Al) was calculated
according to the formula:

_ total cholesterol (mmol/L) — HDL (mmol/L)
HDL (mmol/L)

Al above 3 is considered to be elevated.

The study was conducted in three steps. In the first
step, we analyzed patient data obtained 3 years following
the first detected NAFLD regarding the manifestation
of type 2 diabetes and hypertension. In the second step,
some anthropometric and laboratory indicators, and their
peculiarities in patients with and without NAFLD were
analyzed retrospectively, and in the third step, new addi-
tional non-invasive diagnostic markers of NAFLD were
discovered.

The data was processed on a personal computer in Mic-
rosoft Excel using descriptive statistics and Student’s t-test.
The statistical reliability of the markers was evaluated using
the SPSS software based on contingency tables with the cal-
culation of indicators of diagnostic value. The correlation
between steatosis and the indicator studied was considered
confirmed by a module if the association coefficient excee-
ded 0.5 (or 0.3 for the contingency coefficient). The obtained
results were presented as M (p,; p,), where M is the arithme-
tic mean, p, is the lower limit of the 95% confidence interval
of the arithmetic mean, p, is the upper limit of the 95% con-
fidence interval of the arithmetic mean. The difference was
considered statistically significant if p < 0.05.

Al

Results

During the follow-up of patients of both groups after
3 years, we found that hypertension occurred in 2 patients of
the CG (8.7 %) and 10 patients of the SG (22.2 %). Type 2
diabetes manifested in 1 patient of the CG (4.3 %) and 9 pa-
tients of the SG (20.0 %).

Table 1 represents the results of the assessment of anthro-
pometric and some laboratory characteristics in patients with
NAFLD at the time of the initial examination.

As can be seen from Table 1, there was a statistically sig-
nificant difference between body mass (86.9 (82.2; 91.5) kg
vs. 65.8 (61.4; 67.8) kg) and, accordingly, the indicator
derived from it, BMI (28.8 (27.7; 29.8) kg/m? versus 22.0
(21.2; 22.9) kg/m?). Additionally, we found a statistical-
ly significant difference between the following laboratory
indicators: glucose (4.95 (4.7; 5.2) mmol/L vs. 4.4 (4.1;
4.7) mmol/L), the HOMA-IR (6.2 (4.9; 7.4) units vs. 1.8
(1.5; 2.1) units), total cholesterol (5.8 (5.4; 6.2) mmol/L vs.
4.1 (3.7; 4.5) mmol/L), triglycerides (2.1 (1.8; 2.4) mmol/L
vs. 1.1 (1.0; 1.3) mmol/L), LDL (4.1 (3.7; 4.5) mmol/L
vs. 2.8 (2.6; 3.1) mmol/L), Al (4.9 (4.2; 5.5) units vs.
2.4 (2.0; 2.8) units), alkaline phosphatase (101.7 (87.4;
116.0) U/L vs. 81.2 (74.3; 88.0) U/L), GGT (45.4 (29.1;
61.8) U/L vs. 16.8 (11.3; 22.2) U/L), ALT (71.6 (40.1;
103.1) U/Lvs. 18.0 (14.4; 21.6) U/L) and AST (45.2 (31.8;
58.6) U/Lvs. 27.1 (20.9; 33.4) U/L). However, we did not
find significant differences between the two groups for other
laboratory parameters, such as hemoglobin, red blood cells,
platelets, total protein, total bilirubin, creatinine, urea, uric
acid, and HDL.

The next step of the study is a statistical analysis by
calculating the chances of making a correct diagnosis of
NAFLD using a separate indicator — a marker. The reliable
probability of diagnosis was determined using indicators of
diagnostic value: sensitivity, specificity, and accuracy. Based
on them, the odds ratio is defined — a number that shows
how much the absence or presence of a specific outcome is
associated with the presence or absence of a particular di-
sease in a statistical group, and the coefficient of association
(or contingency), which characterizes how close the sto-
chastic relationship between qualitative traits — alternative
random variables is. The results of the study of sensitivity,
specificity, accuracy, and coefficient of association (or con-

Table 1. Anthropometric and laboratory characteristics of patients with NAFLD
at the time of initial examination

Parameter

SG CG

Body mass, kg

86.9 (82.2; 91.5)*

65.8 (61.4; 67.8)

Height, cm 179.1 (176.6; 181.6) 178.3 (176.0; 183.9)
BMI, kg/m? 28.8 (27.7; 29.8)* 22.0 (21.2; 22.9)
Glucose, mmol/L 495 (4.7; 5.2)* 4.4 (41;4.7)
HOMA-IR, units 6.2 (4.9; 7.4)* 1.8 (1.5; 2.1)
Total cholesterol, mmol/L 5.8 (5.4;6.2)" 4.1 (3.7; 4.5)
Triglycerides, mmol/L 2.1 (1.8;2.4)" 1.1 (1.0; 1.3)
LDL, mmol/L 4.1 (3.7; 4.5)* 2.8(2.6;3.1)

Al, units 4.9 (4.2;5.5)" 2.4 (2.0;2.8)

Alkaline phosphatase, U/L

101.7 (87.4; 116.0)*

81.2 (74.3; 88.0)

GGT, UL 45.4 (29.1; 61.8)* 16.8 (11.3; 22.2)
ALT, U/L 71.6 (40.1; 103.1)* 18.0 (14.4; 21.6)
AST, U/L 45.2 (31.8; 58.6)* 27.1 (20.9; 33.4)

Note: * — p < 0.05 according to Student’s t-test, compared to CG values.
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Table 2. New additional non-invasive diagnostic markers of NAFLD

Parameter Sensitivity, % Specificity, % Accuracy, % Associa(t:i:::::ff(i((::ci):r:itngency)
BMI 88.9 95.5 91.0 0.98*
Glucose 16.7 100.0 37.5 0.21
HOMA-IR 80.0 85.7 81.6 0.92*
Total cholesterol 75.0 86.7 791 0.90*
Triglycerides 60.7 66.7 62.8 0.51*
LDL 22.2 100.0 50.0 0.30*
Al 88.9 80.0 85.7 0.93*
Alkaline phosphatase 23.1 100.0 46.4 0.29
GGT 23.1 100.0 48.3 0.29
ALT 51.1 95.7 66.2 0.92*
AST 31.1 82.6 48.5 0.36

Note: * — statistically confirmed correlation between the marker and the risk of NAFLD.

tingency) of anthropometric and laboratory parameters,
which differ significantly in the groups, — markers, are
given in Table 2.

Based on the data collected, it has been found that
only BMI and some laboratory parameters can be conside-
red additional non-invasive risk markers for the presence
of NAFLD. BMI equal to or greater than 25.0 kg/m?* with
a sensitivity of 88.9 %, specificity of 95.5 %, and accuracy
of 91.0 % suggests the presence of NAFLD. HOMA-IR
above 2.5 units, with a sensitivity of 80.0 %, specificity of
85.7 %, and accuracy of 81.6 % suggests the diagnosis of
NAFLD. Moreover, some blood lipids, such as total cho-
lesterol, triglycerides, and LDL, have a diagnostic value.
Hypercholesterolemia with a sensitivity of 75.0 %, speci-
ficity of 86.7 %, and accuracy of 79.1 % indicates the risk
of NAFLD. Similarly, an increased level of triglycerides
with a sensitivity of 60.7 %, specificity of 66.7 %, and
accuracy of 62.8 %, and high LDL with a sensitivity of
22.2 %, specificity of 100.0 % and accuracy of 50.0 % sug-
gest the presence of the studied disease. Accordingly, in-
creased Al confirms NAFLD with a sensitivity of 88.9 %,
specificity of 80.0 %, and accuracy of 85.7 %. Among
cytolysis markers, only ALT with a sensitivity of 51.1 %,
specificity of 95.7 %, and accuracy of 66.2 % indicates the
presence of NAFLD.

Discussion

It has been reported that NAFLD poses a significant
threat to the health of millions [1]. The association of the
disease with obesity, insulin resistance, hypertension, and
dyslipidemia has also been described [1, 10—13, 19], which
we were able to confirm. Our research group reported a clear
causal association between NAFLD and hypertension, as
well as type 2 diabetes. Throughout a three-year follow-up
observation, we have recorded the occurrence of these di-
seases in patients with NAFLD.

However, the problem of NAFLD is urgent not only be-
cause it is associated with severe diseases and diagnosing it
can be difficult. While liver ultrasound is recognized as a
first-line method for diagnosing NAFLD, it can sometimes

be subjective and insufficiently informative [10]. Significant
advances in diagnosing NAFLD were made by introducing
non-invasive indices that consider anthropometric and labo-
ratory parameters [14—17] in the diagnostic process. Howe-
ver, this process is imperfect and often requires a comprehen-
sive list of variables. Considering that and given the impact
of NAFLD on a patient’s quality of life and life expectancy,
we have suggested additional markers that can independently
indicate the risk of NAFLD in a patient. They can prompt
doctors to examine the patients additionally and more tho-
roughly.

It should be noted separately that the results obtained
in our study are in line with the newly proposed diag-
nostic criteria of metabolic-associated fatty liver disease.
This new nosology is being suggested as a replacement for
NAFLD. The scientific community is actively discussing
the introduction of a new term and its criteria — metabolic-
associated fatty liver disease. At this point, a consensus
among experts is yet to be reached. Introducing or exclu-
ding a new term requires additional cohort-controlled stu-
dies in compliance with the principles of evidence-based
medicine [20].

According to our retrospective review and statisti-
cal analysis, patients with NAFLD typically have higher
body weight and BMI, as well as elevated levels of glucose,
HOMA-IR, total cholesterol, triglycerides, LDL, Al, al-
kaline phosphatase, GGT, ALT, and AST. Accordingly, we
can suggest that parameters, which differed reliably in both
groups, can be used as risk markers for the development of
NAFLD. While these indicators are closely related to liver
steatosis, their cause-and-effect relationship with NAFLD
remains open.

The results of our statistical analysis confirm the sig-
nificance of the chosen approach and indicate the possi-
bility of improving the process of NAFLD diagnosis. An
important stage of further research can be the develop-
ment of even more accurate and affordable methods for
determining the characteristics of this disease, which will
aid in improving early diagnosis and the effectiveness of
NAFLD treatment.
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Conclusions

We have found that patients with NAFLD have higher
body weight and BMI, as well as higher levels of glucose,
HOMA-IR, total cholesterol, triglycerides, LDL, Al, alka-
line phosphatase, GGT, ALT, and AST. Among these para-
meters, additional non-invasive markers of NAFLD include
high BMI, HOMA-IR, total cholesterol, triglycerides, LDL,
Al, and ALT, which may also indicate the risk of T2D and
hypertension development in this cohort of patients.
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HeaAKOroAbHA XXUPOBA XBOPOOA NEYiHKK:
HOBiI AOAQTKOBI HEiIHBA3UBHI AIGrHOCTUYHI MApKepu
TA PU3UKU PO3BUTKY KOMOPOBIAHMX 30XBOPIOBAHD

Pestome. Akmyaavnicms. HeanxorosbHa Xuposa XBopo0a Me4iHKu
(HAXKXIT) € akTyaabHOIO TTPOOJEMOI0 CyJaCHOTO CYCHiIbCTBA, Y
naToreHe3i sIKoi 0COOJMBY POJib BilirpaloTh HAIIUILIOK LIMPKY-
JIIOI0YOI TJIIOKO3M Ta iHCYTIHOPE3UCTEHTHICTD, a il 1iarHOCTyBaH-
HS BUKJIMKAE MEBHI TpyaHOIi. Mema: BUSBUTU HOBi JOIAaTKOBI
HeiHBa3iliHi JiarHOCTUYHI Mapkepu B mauieHTiB i3 HAXKXII Ta
PM3MK PO3BUTKY B HUX KOMOPOiTHUX 3aXBOploBaHb. Mamepiaau
ma memoou. Y NOCTIKEHHSI 3aTy4eHo 64 4oJI0BiKM BiKOM Bix 39
110 62 pOKiB: y 35 BCTAaHOBJIEHO [IiarHO3 HEAJIKOTOJBHOI XUPOBOI
XBOPOOU MeviHKM 3rigHo 3 pekomeHaaisimu EASL-EASD-EASO,
29 0cib yBiliLIUIM B KOHTPOJIbHY TpyIly. B 000X rpynax oliHoBaIu
pe3yJIbTaT 3arajibHOro, 6i0XiMiYHOTO aHai3iB KPOBi Ta YJIBTPa3By-
KOBOTO OOCTEXXEHHSI OPTaHiB YepeBHOI MOPOXKHUHU. Pe3yismamu.
V nauieHTiB i3 HAKXII Oyau BiporiiHo BUIIIMMU Maca Tijla Ta
iHJeKC Macu Tina, BummuMu — ingekec HOMA, piBHi TJ110K03H1,
3arajJbHOTO XOJIECTEPUHY, TPUTJIILEPUiB, JIMONMPOTEIHIB HU3b-
KOI IITbHOCTI, JTy>KHOI (pocaTasu, raMMma-TiiyTaMiHTpaHChe-
pasu, ajaHiHaMiHoTpacdepas3u, acnaprTatramMiHOTpaHchepasu i
KoehillieHT aTepOreHHOCTI. Yci iHIIi 1abopaTOpHi MTOKa3HUKK
BipOTiIHO He Binpi3HsuMcs B 000X rpymnax. JlonaTkoBUMU HEiH-
BasuBHUMH MapKepamu HAXKXII Oyau BUCOKi iHIeKC MacH Tina,
ingekc HOMA, piBHi 3araJbHOTO XOJIECTEPUHY, TPUTJILICPUIIB,

JHIOIPOTEiHIB HU3BKOI IIJIBHOCTI, aJaHiHaMiHOTpaHchepa3u i
KoedilieHT aTepOTeHHOCTI, 1110 TAaKOX MOXe BKa3yBaTU Ha pU-
3UKU PO3BUTKY B MailOyTHbOMY LLYKPOBOTO AiabeTy 2-ro THUIy Ta
apTepiayibHOI rinepreHsii. Bucnosku. Cepen naiienTis i3 HAXKXII
IIPOTSTOM TPHOX POKIiB apTepiajibHa TimepTeH3isg BUHMKANA B
22,2 % Bunankis, a LI/ 2-ro tuny — y 20,0 %, 110 Buile, HiXX B
oci6 6e3 HAXKXII (8,7 14,3 % BinnosinHo). BusiBieHo, 1110 Ha MO-
MEHT repiuoro oocrexeHHs nauientn 3 HAZKXIT manu HactynHi
BUIII TTapaMeTpH: Maca Tijla Ta iHAeKC MacH Tijia, piBHI IJIIOKO3H,
HOMA-IR, 3arajJbHOro XoJeCTepuHY, TPUIIiLEPUIiB, JiMONIpoTei-
HiB HU3bKOI IILTLHOCTI, JIY>KHOI (pocarazu, raMMa-riryTaMiaTpaH-
cepasu, ananiHamiHoTpaHcdepas3u, acnapraTaMmiHOTpaHchepa-
31 Ta iHIEKC aTepPOTEHHOCTI. 3 ITUX MOKAa3HUKIB BUCOKUIA iHAEKC
macu Tina, HOMA-IR, 3aranbHuil XoaecTepuH, TPUTTiLIEPUIH,
JIIMOMPOTETHW HU3BKOI IITBHOCTI, iHAEKC aTePOreHHOCTI I JIy>KHa
docdaTaza € mMOTeHIITHMMY HEIHBa3MBHUMU MapKepaMU PU3UKY
HAXXII. Lle migkpeciioe BaXIUBICTh iX BUBUYCHHS IJIsI PAaHHBOI
niarHoctuku LI 2-ro Tury Ta apTepiajbHOI TilepTeH3il, 1110 MOXe
MOKPAILLIMUTH JIIKyBaHHS 11i€] KOTOPTHU MALliEHTIB Y MaiilOyTHbOMY.
Ki10490Bi cJ10Ba: HeankorosbHa XuUpoBa XBOpo0da MeYiHKu; 1y-
KpOBMIi miabeT 2-To TUIY; apTepiajabHa TillepTeH3isT; OXKUPIHHS,
HeiHBa3WBHi AiarHOCTUYHI MapKepu
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