Official journal of the Polish Medical Association

VOLUME LXXIV, ISSUE 10 PART 2, OCTOBER 2021

Memory of
dr Whadystaw
Bieganski

Since 1928

\ACW

ALUNA Publishing House



Wiadomosci Lekarskie is abstracted and indexed in: PUBMED/MEDLINE, SCOPUS, EMBASE, INDEX COPERNICUS,
POLISH MINISTRY OF EDUCATION AND SCIENCE, POLISH MEDICAL BIBLIOGRAPHY

Copyright: © ALUNA Publishing House.

Articles published on-line and available in open access are published under Creative Com-
mon Attribution-Non Commercial-No Derivatives 4.0 International (CC BY-NC-ND 4.0) allowing
to download articles and share them with others as long as they credit the authors and the pu-

blisher, but without permission to change them in any way or use them commercially.

Wiadomosci Lekarskie
monthly journal

You can order the subscription for the journal from Wydawnictwo Aluna by:
prenumerata@wydawnictwo-aluna.pl
Wydawnictwo Aluna
Z.M. Przesmyckiego 29
05-510 Konstancin-Jeziorna
Poland

Place a written order first.

If you need, ask for an invoice.
Payment should be done to the following account of the Publisher:
account number for Polish customers (PLN):
82 1940 1076 3010 7407 0000 0000
Credit Agricole Bank Polska S. A., SWIFT: AGRIPLPR

account number for foreign customers (EURO):
57 2490 0005 0000 4600 7604 3035
Alior Bank S. A.: SWIFT: ALBPPLPW

Subscription of twelve consecutive issues (1-12):
Customers in Poland: 360 PLN/year
Customers from other countries: 320 EURO/year



© Aluna Publishing Wiadomosci Lekarskie, VOLUME LXXIV, ISSUE 10 PART 2, OCTOBER 2021

CONTENTS

ORIGINAL ARTICLES

Iryna V. Makhnitska, Liliya S. Babinets

POSSIBILITIES OF COMPLEX CORRECTION OF MORPHOLOGICAL GASTRODUODENAL CHANGES WITH COMORBIDITY OF CHRONIC PANCREATITIS
AND CHRONICH. PYLORI — GASTRITIS

Olga M. Gorbatyuk, Taras V. Martyniuk
PERFORATIVE PERITONITIS IN NEWBORNS: INSTRUMENTAL AND MORPHOLOGICAL EXAMINATION FINDINGS

Olesya M. Horlenko, Lyubomyra B. Prylypko, Bohdan M. Halay, Lyubov A. Halay, Halyna M. Beley, Fedir V.. Horlenko
PAIN SYNDROM IN CASES OF PATIENTS WITH A COMBINATION OF CHRONIC PANCREATITIS AND HYPERTENSION: RELATIONSHIPS, INTERACTIONS, CORRECTION

OlenaV. Redkva, Liliya S. Babinets, Iryna M. Halabitska
EVALUATION OF PARAMETERS OF ACTUAL TYPICAL PATHOGENETIC SYNDROMES IN COMORBIDITY OF TYPE 2 DIABETES MELLITUS AND CHRONIC PANCREATITIS

Adelina V.. Stehura, Yelyzaveta S. Sirchak
INTESTINAL LESIONS OCCURRING IN PATIENTS WITH NON-ALCOHOLICFATTY LIVER DISEASE AFTER SUFFERING THE COVID-19 INFECTION

Tunzala V. Ibadova, Vitalii V. Maliar, Volodymyr V. Maliar, Vasyl V. Maliar
PECULIARITY OF ADAPTATION OF BABIES ARE BORN PREMATURELY FROM MOTHERS WITH UNDIFFERENTIATED CONNECTIVETISSUE DYSPLASIA

Oksana P. Kentesh, Marianna I. Nemesh, Olga S. Palamarchuk, Yulianna M. Savka, Yaroslava I. Slyvka, Volodymyr P. Feketa
CORRECTION OF AUTONOMIC DYSFUNCTION IN YOUNG WOMEN BY OPTIMIZATION OF COMPONENT BODY COMPOSITION

Iryna 0. Khramtsova, Maria A. Derbak, Taras M. Ganich, Oleksandr 0. Boldizhar, Yana V. Lazur
THE EFFECTIVENESS OF COMPLEX THERAPY WITH THE INCLUSION OF THE URSODEOXYCHOLIC ACID IN PATIENTS WITH NON-ALCOHOLIC FATTY
LIVER DISEASE IN COMBINATION WITH CHRONIC OBSTRUCTIVE PULMONARY DISEASE

Olesya I. Liakh, Mariya A. Derbak, Yelyzaveta S. Sirchak, Mariana I. Tovt-Korshynska, Yana V. Lazur
ASSESSMENT OF THE IMPACT OF ANTIREFLUX THERAPY ON THE COURSE OF CHRONIC OBSTRUCTIVE PULMONARY DISEASE

Vitaliy V. Maliar
PERINATAL ASPECTS OF PREGNANCY AND CHILDBIRTHON THE BACKGROUND OF VITAMIN D LACK IN PREGNANT WOMEN

Oksana Yu. Marchenko
DIAGNOSTICVALUE OF GLOBAL LONGITUDINAL STRAIN IN PATIENTS WITH CORONARY ARTERY DISEASE

Natalia 0. Nosko, Viacheslav V. Kharchenko
INSULIN RESISTANCE AS AN INDICATOR OF DIFFERENTIATION FOR THE FORMATION OF RISK GROUPS FOR NON-ALCOHOLIC FATTY LIVER DISEASE IN PATIENTS
WITHOUT TYPE 2 DIABETES MELLITUS, AS A PART OF ONTOLOGICAL MODEL OF NON-ALCOHOLIC FATTY LIVER DISEASE

Maria M. Prokopiv, Gennadiy 0. Slabkiy, Olena Y. Fartushna
PROSPECTIVE ANALYSIS OF THE EPIDEMIOLOGY OF CEREBROVASCULAR DISEASE AND STROKE AMONG THE ADULT POPULATION OF KYIV CITY, UKRAINE

Tetyana M. Ternushchak, Marianna |. Tovt-Korshynska
RISK PREDICTION FOR ARRHYTHMIA IN PATIENTS WITH CHRONIC OBSTRUCTIVE PULMONARY DISEASE

Antonina V. Varvarynets
EFFECTS OF BIOLOGICALTHERAPY ON QUALITY OF LIFE AND PSYCHOEMOTIONAL STATUS OF PATIENTS WITH ULCERATIVE COLITIS

Anatoliy M. Potapchuk, Yevhen L. Onipko, Vasyl M. Almashi, Csaba Heged(s, Oleksandr Ye. Kostenko
IMMEDIATE IMPLANTATION AND AESTHETIC COMPONENT AS A RESULT OF SUCCESSFUL FORECAST TREATMENT

2541

2546

2550

2557

2560

2566

2569

2575

2580

2585

2588

2593

2599

2605

2610

2614

2539



© Aluna Publishing

Wiadomosci Lekarskie, VOLUME LXXIV, ISSUE 10 PART 2, OCTOBER 2021

ORIGINAL ARTICLE

INSULIN RESISTANCE AS AN INDICATOR OF DIFFERENTIATION
FORTHE FORMATION OF RISK GROUPS FOR NON-ALCOHOLIC
FATTY LIVER DISEASE IN PATIENTS WITHOUT TYPE 2
DIABETES MELLITUS, AS A PART OF ONTOLOGICAL MODEL
OF NON-ALCOHOLIC FATTY LIVER DISEASE

DOI: 10.36740/WLek202110212

Natalia 0. Nosko, Viacheslav V. Kharchenko
SHUPYK NATIONAL HEALTHCARE UNIVERSITY OF UKRAINE, KYIV, UKRAINE

ABSTRACT

The aim: Using cluster analysis, to identify a high-risk group for NAFLD and develop a differential approach to examination, treatment and prevention of the disease based on
IR indices, among NAFLD and non-NAFLD patients without type 2 diabetes mellitus (T2DM).

Materials and methods: Clinical, anthropometric, laboratory methods, ultrasound, computational and statistical techniques were applied.

Results: Cluster analysis was performed on the laboratory tests results: glucose, insulin, HOMA-IR index, HOMA2 Calculator (%B — beta-cell function, %S — insulin sensitivity,
IR — insulin resistance). 5 groups of patients were formed, according to increasing HOMA-IR index and IR. Group Il was found to be transient in IR formation, it included the
majority of non-NAFLD patients (87%), and we consider it to be the risk group for NAFLD. Group V — with the highest IR scores, where 92% of patients had NAFLD and 73% had
a high Fatty Liver Index — is considered to be a very high-risk group for developing T2DM.

Conclusions: 1. According to the results of cluster analysis, 5 groups of patients with different IR levels were identified. 2. In the second group, where non-NAFLD patients
predominate, insulin resistance begins to form. 3. Groups Il and IV — patients with high HOMA-IR index — had significant ultrasound findings indicating hepatic steatosis. 4.
Group Vincluded patients with NAFLD, with high HOMA-IR index and the highest risk of developing T2DM.

KEY WORDS: NAFLD, insulin resistance, HOMA-IR index, HOMA2 Calculator, ontology

INTRODUCTION

Non-alcoholic fatty liver disease (NAFLD) is a chronic
disease characterized by excessive accumulation of fat in
the liver [1-6]. In most patients, NAFLD is associated with
metabolic comorbidities such as obesity, type 2 diabetes
mellitus (T2DM) and dyslipidemia [1-6]. According to
a meta-analysis of epidemiological studies on NAFLD in
2016, the overall regional incidence of NAFLD in Asia is
52.34 per 1,000 person-years, while the incidence in the
West is estimated at 28 per 1,000 person-years [7]. The
global prevalence of NAFLD confirmed by computed to-
mography is about 25.24% [5, 7]. According to the Amer-
ican Association for the Study of Liver Diseases (AASLD),
the prevalence of NAFLD in the general population ranges
from 1.5% to 6.45% [5, 7, 8].

We analyzed and systematized the data from a 2016 arti-
cle by Buzzetti E et al. [9], which set out a new perspective
on NAFLD pathogenesis and revisited the previous “two-
hit theory”. Currently, a “multiple-hit theory” of NAFLD
pathogenesis is predominant, the “hits” being lipotoxicity
[10, 11]and insulin resistance (IR), microbiota impact
(“gut-liver axis”) [12, 13], dietary [14, 15], epigenetic [16,

Wiad Lek. 2021;74(10 p.11):2593-2598

17], genetic factors [17], adipose tissue dysfunction [18,
19], IL-6 and TNF-a, endoplasmic reticular stress [20, 21]
and mitochondrial dysfunction[9, 22-25].

Insulin resistance is one of the key factors in steatosis and
non-alcoholic steatohepatitis (NASH) development and
leads to increased hepatic de novo lipogenesis (DNL) and
impaired inhibition of lipolysis resulting in increased fatty
acid uptake by the liver [9, 26-28]. Insulin resistance con-
tributes to adipose tissue dysfunction which leads to altered
production and secretion of adipokines and inflammatory
cytokines [9, 29]. The “Consensus document. Management
of non-alcoholic fatty liver disease (NAFLD) Clinical prac-
tice guideline” published in 2018 states that insulin resistance
is a trigger factor in liver damage, which causes fat deposi-
tion in its tissue [5]. IR is an abnormal biological response
of insulin effector tissues (liver, muscle and adipose tissue)
and is reflected by plasma insulin levels above 20 pU/ml,
associated with adverse cardiovascular events and NAFLD
progression [5]. The consensus also states that IR is associ-
ated with reticular and oxidative stress which induces serine
and threonine phosphorylation at insulin receptors, resulting
in reduced efficiency of the insulin signaling cascade [5].
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Table I. Patients distributed into groups according to cluster analysis

N 151 Group | Group Il Group llI Group IV Group V
n (%) 34 (23%) 45(30%) 27(1%) 19(13%) 26(17%)
male (%) female (%) 13(38) 21(62)  23(51) 22(49) 12(44) 15(56) 9(47) 10(53) 19(73) 7(27)
NAFLD(%) 3 (9%) 10 (22%) 17(22%) 17(89%) 24(92%)
Without NAFLD (%) 31 (91%) 35(78%) 35(78%) 2(11%) 2(8%)

We focused on studying insulin resistance in NAFLD
patients and non-NAFLD patients who do not have T2DM,
by utilizing the indirect IR measures recommended in
2014 “Surrogate measures of insulin sensitivity vs the
hyperinsulinaemic-euglycaemic clamp: a meta-analysis”
and others [30, 31].

THE AIM

Using cluster analysis, to identify patients that form a
risk group for NAFLD and further develop a differential
approach to examination, treatment and prevention of the
disease based on IR indices, among patients with confirmed
NAFLD and without NAFLD who do not have type 2 di-
abetes mellitus (T2DM).

MATERIALS AND METHODS

We analyzed results from 151 patients’ examinations in
the “INTO-SANA” clinic (according to the agreement on
scientific cooperation between Shupyk National Health-
care University of Ukraine and Medisvit Medical Centers
MMC) throughout 2018 - 2020. Prior consent for data pro-
cessing had been obtained. We analyzed data from patients
with NAFLD without T2DM (n 71), including 44 males
(61%) and 54 females (39%), as well as patients without
NAFLD who do not have T2DM (n 80), including 32 males
(40%) and 48 females (60%). The diagnosis of NAFLD was
established according to the National Ukrainian Unified
Clinical Protocol for Primary and Secondary (Specialized)
Medical Care “Non-Alcoholic Steatohepatitis”

Clinical, anthropometric, laboratory methods, as well
as ultrasound, computational and statistical techniques
were applied.

The workup algorithm included examination of patients
with the assessment of anthropometric parameters (body
weight, height, body mass index (BMI), waist circumfer-
ence (WC)), laboratory tests (complete blood count (CBC),
alanine aminotransferase (ALT), aspartate aminotransfer-
ase (AST), gamma-glutamyl transferase (GGT), fasting
glucose, fasting insulin, total cholesterol, triglycerides
(TG), high-density lipoprotein cholesterol (HDL-C),
low-density lipoprotein cholesterol (LDL-C), atherogenic
index of plasma (AIP), HBsAg, total anti-HCV antibodies.

HOMA-IR is a laboratory alternative for the “gold stan-
dard” of IR diagnosis - hyperinsulinaemic-euglycaemic
clamp test. The HOMA-IR index is calculated using the
following formula [30, 31]:

fasting glycaemia (mmol/l) x fasting insulin (WOD/ml))/22.5.
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Values: no IR - <1.82; prediabetic (IR) - >1.82 - <3.63;
diabetic (high IR) > 3.63. The values are valid for adult
middle-aged Europeans [32].

To calculate the HOMAZ2 index (%B - beta-cell function,
%S - insulin sensitivity, IR - insulin resistance), an on-line
calculator was utilized [33]. This model has been calibrated
to obtain %B and %S values of 100% for healthy young
people using currently available insulin assays.

Fatty Liver Index was calculated using the following
formula [34]:

(FLI) = e’/ (1 + ¢’) x 100

y=0.953 x In(TG, mg/dL) +0.139 x BMI, kg/m2 + 0.718 x
In (GGT, U/L) + 0.053 x WC, cm - 15.745

FLI <30 - low risk, hepatic steatosis ruled out; FLI =
30 - <60 - the risk is uncertain, steatosis possible; FLI >
60 - high risk, hepatic steatosis ruled in.

Laboratory tests were performed and results identified
according to the unified methods approved by the Ministry
of Health of Ukraine.

All patients were examined with an abdominal ultra-
sound (US). Ultrasound criteria for hepatic steatosis
are: parenchymal hyperechogenicity due to diffuse fatty
infiltration, fine- or medium-grain echoes, deep beam
attenuation, portal vessels hypoechogenicity, hepatomeg-
aly; sometimes within the fatty infiltration pattern areas
of reduced echogenicity may be seen - reflecting patches
of normal parenchyma.

An online calculator “The alcoholic liver disease/Non-al-
coholic fatty liver disease index (ANI)” was used to differen-
tiate between NAFLD and alcoholic liver disease (ALD). This
is a statistical model that takes into account alanine amino-
transferase (ALT), aspartate aminotransferase (AST), mean
erythrocyte volume (MCV), patient’s body weight, height
and sex. An index value greater than zero was assessed as
alcoholic liver disease (ALD) and less than zero as NAFLD.

Patients taking statins were excluded from the study.

Cluster analysis was performed using the results of lab-
oratory tests: glucose, insulin, HOMA-IR index, HOMA2
values (%B, %S, IR).

The calculations were performed with the SPSS Statistics
26 program, using cluster analysis. When evaluating indi-
cators with normal distribution M + SD [95% CI] was ap-
plied, and for indicators with a non-normal distribution —
Me [Q1 25%; Q3 75%].

RESULTS
By conducting cluster analysis (Fig. 1), the following groups
were formed with characteristic differences in certain indicators:
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Fig. 1. Cluster analysis-grouping results.
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Fig. 2. HOMA and IR values in each
group.

25

20
m Group |

m Group |l
m Group Il

Group IV
H Group V

Insulin mkOd/ml

Fig. 3. Insulin levels in each group.

e Group I: n 34 (23%), 13 males (38%) and 21 females
(62%). Among them 31 (91%) from the non-NAFLD
group, 3 (9%) from the NAFLD group with mean HO-
MA-IR -1.3,%B —78%, %S — 135%, IR — 0.8, glucose -5,
insulin — 6,2; 26 patients (77%) with low FLI, 8 (23%)
with indeterminate FLI, 0 with high FLI.

o Group II: n 45 (30%), 23 males (51%) and 22 females
(49%). Among them, 35 (78%) non-NAFLD patients, 10
(22%) NAFLD patients with mean HOMA-IR — 1.8, %B —
105%, %S —95%, IR — 1.1, glucose — 5.9, insulin — §; 29
patients (64%) with low FLI, 12 (27%) with indeterminate
FLI and 4 (8%) with high FLI.

o Group III: n 27 (18%), 12 males (44%) and 15 females
(56%). Among them 10 (37%) non-NAFLD patients, 17
(63%) NAFLD patients with mean HOMA-IR — 3.8, %B
—122%, %S — 58%, IR — 1.7, glucose — 5.3, insulin — 13,5;
7 patients (26%) with low FLI, 7 (26%) with indeterminate
FLI, 13 (48%) with high FLL

oeGroup IV: n 19 (13%), 9 males (47%) and 10 females
(53%). Among them 2 (11%) non-NAFLD patients, 17
(89%) NAFLD patients with mean HOMA-IR — 3.6, %B
—99%, %S — 56%, IR — 1.8, glucose — 6, insulin — 13.7; 3
patients (16%) with low FLI, 3 (16%) with indeterminate
FLI, 13 (68%) with high FLL.

Group V: n 26 (17%), 19 males (73%) and 7 females
(27%). Among them 2 non-NAFLD patients, 24 (92%)
NAFLD patients with mean HOMA-IR - 5, %B - 174%,
%S - 41%, IR - 6.5, glucose - 5.3, insulin - 21; 0 patients
(0%) with low FLI, 7 (27%) with intermediate FLI, 19 (73%)
with high FLI. (TabLI)

Applying cluster analysis (Fig. 1), all patients were divid-
ed into groups based on HOMA-IR values (Fig. 2).

Between groups IT and III there is a cut-off transition from
patients with normal HOMA-IR index (0.8 + 0.3) in group
IT to the values indicating IR (3.23 + 0.83) in group III. In
group III, the HOMA-IR index is already (3.23 + 0.83), in
group IV itis (3.6 + 1.5), which indicates high IR, in group
Vitis (5.13 + 2, 15). The IR index calculated with HOMA2
Calculator also increases with each group: 0.75 [0.69; 0.8] in
group,1.04 [0.95;1.18] in group II, 1.68 [1.56; 2.1] in group
I1I, 1.63 [1.45; 1.81] in group IV, 2.84 [2.18; 4.2] in group V
(Fig. 2). Between groups IT and III there is a cut-off transition
from the normal IR index of 1.04 [0.95; 1.18] to an increased
value - 1.68 [1.56; 2.1]. Insulin levels progressively increase
from group I (6 + 2.71) to group V (21 + 7.46) (Fig. 3).
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Fig. 4. Glucose levels in each group.
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Fig. 5. %B and %S in each group.

Patients’ blood glucose levels in all these groups were nor-
mal. Only group V had borderline values - 6 mmol/I (Fig.4).

Similarly, other HOMA?2 Calculator indicators (%B -
B-cell function, %S - insulin sensitivity) in the groups
change expectedly (Fig. 5). %B increases from 78% in group
I to 174% in group V, %S - insulin sensitivity — decreases
from 135% in group I to 41% in group V. Transition from
normal to abnormal high IR occurs between groups I and
II1, as shown in Figure 5.

It is important to note that in our study the criteria for
the metabolic syndrome associated with NAFLD [1], such
as TG (> 1.7 mmol/l) and HDL-C (<1 in males/1.3 mmol/l
in females) were identified only starting from group IV for
TG, and from group V in females for HDL-C.

DISCUSSION

In our study, having applied cluster analysis, we performed
an original distribution between patients not by a known
NAFLD differentiation cluster, such as hepatic steatosis on
ultrasound, but by IR measures. The key was that patients
with T2DM and those taking statins were excluded from
the study. We found the transition between groups II and
III to be the most valuable, since it indicated the transition
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from normal insulin sensitivity to low sensitivity. It was
significant that these groups included patients with both
existing NAFLD and without it. Given that the correction of
IR, with existing NAFLD or without it (taking into account
that the ultrasound method might not detect steatosis in
the liver with a fat content <20% [1-6], includes a lifestyle
modification, regular exercise and nutrition correction,
we consider it important to actively identify patients with
insulin resistance who do not yet have NAFLD, to prevent
its development [1-6]. It can be concluded that testing for
fasting blood glucose without checking insulin level makes
it impossible to detect patients who are already developing
insulin resistance, but have no ultrasound findings charac-
teristic for hepatic steatosis. Based on the obtained data, the
future works will be focusing on anthropometric indicators
for all five groups of patients with the development of an
algorithm for clinical decision-making depending on mea-
sured anthropometric, clinical and laboratory indicators,
which may be of practical importance.

HOMA-IR provides a surrogate estimate of IR in per-
sons without diabetes and can therefore be recommended
provided proper reference values have been established
(A1l recommendation), according to EASL-EASD-EASO
Clinical Practice Guidelines for the management of non-al-
coholic fatty liver disease [1]. Its use was limited due to the
absence of established age-adjusted reference values for
Ukraine. According to Horakova D et al. 2019 study, we
may use their defined HOMA-IR cut-offs for middle-aged
Europeans to improve T2DM prevention. [32] There are
also published HOMA-IR reference values for Turkey,
Brazil and other regions [35, 36].

In July 2020 Eslam M. et al. published an article [37]
suggesting to redefine non-alcoholic fatty liver disease
(NAFLD) as a metabolic dysfunction-associated fatty liver
disease (MAFLD). HOMA-IR > 2,5 is one of the diagnostic
criteria for MAFLD in patients with confirmed hepatic
steatosis and body mass index < 25 kg/m2 in Caucasians
and < 23 kg/m2 in Asians. Aligning these values, we de-
termine that individuals with HOMA- IR 21,82 and <2,5
already have insulin resistance, but they do not yet fit into
NAFLD criteria - therefore, they are a risk group.

According to the American Diabetes Association (ADA)
“Standards of Medical Care in Diabetes 2020, fasting plas-
ma glucose (FPG), oral glucose tolerance test (OGTT), or
A1C criteria are recommended for diabetes and prediabetes
screening. HOMA-IR is not mentioned in the guideline.
“Prediabetes” is the term used for individuals whose glu-
cose levels do not meet the criteria for diabetes but are too
high to be considered normal. Prediabetes is not viewed as
a clinical entity in its own right but rather as an increased
risk for diabetes and cardiovascular disease. Prediabetes is
associated with obesity (especially abdominal or visceral
obesity), dyslipidemia with high triglycerides and/or low
HDL cholesterol, and hypertension. [38].

As we see, early insulin resistance detection and preven-
tion are highlighted in all guidelines for in insulin resis-
tance-associated diseases, emphasizing the fundamental
diet and lifestyle modification.
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CONCLUSIONS

1. According to the obtained results of cluster analysis, 5
groups of patients with different levels of insulin resis-
tance were identified.

2.1t was found that from group II, where non-NAFLD
patients predominate, 35 (78%) begin to from insulin
resistance.

3. Groups III and IV - patients with high HOMA-IR
index - had significant ultrasound findings indicating
hepatic steatosis. In group III the characteristic findings
were seen in 1/2 of patients, while in group IV - in 2/3
of patients.

4. Group V included patients with NAFLD (24 92%), with
high HOMA-IR index (5.13 + 2.15), IR 2.84 [2.18; 4.2]
and %B - beta-cell function of 174%. Insulin sensitivity
%S was only 41%. This group of patients is at a very high
risk of developing T2DM.

6. Systematization of knowledge, as the basis for the ontolog-
ical model of NAFLD, regarding the importance of testing
for blood insulin level to identify insulin resistance in
patients without T2DM allows to identify a risk group for
NAFLD, prevent the disease and improve care for patients.
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