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Abstract. Background. The urgency of the problem of comorbidity of alcoholic steatohepatitis (ASH) and non-
alcoholic steatohepatitis (NASH) with anaemic conditions and the need for their differentiated correction is determined 
by the significant frequency of these diseases in the world and Ukraine and the presence of the syndrome of the mutual 
burden. Anaemia is a marker for the progression of steatohepatitis to liver cirrhosis, in which anaemic conditions is 
often a manifestation of hypersplenism with the increased destruction of red blood cells in the spleen, as well as 
frequent complications of liver cirrhosis caused by posthemorrhagic anaemia, which occurs due to bleedings from the 
oesophageal and gastric varices, portal hypertension and decreased biosynthesis of coagulation factors by the liver. 
The purpose of the study was to find out metabolic prerequisites for the formation and progression of steatohepatitis 
of alcoholic, mixed and non-alcoholic aetiology and comorbid anaemic conditions. Materials and methods. One 
hundred and twenty-five patients with steatohepatitis of alcoholic, non-alcoholic and mixed aetiology were examined 
for comorbidities of anaemic conditions with lipid metabolism and glycemic regulation disorders. Results. The results 
of investigations demonstrate hyperlipidemia (by 1.35–1.5 times) in patients with steatohepatitis of mixed aetiology 
and ASH, although in anaemic conditions, the content of blood total cholesterol and low-density lipoprotein (LDL) 
cholesterol decreased (p < 0.05). Increased blood levels of triglycerides (in the range of 1.6–2.2 times) and decreased 
blood levels of high-density lipoprotein cholesterol (by 1.45–1.55 times) in all groups of patients with steatohepatitis 
and comorbidity with anaemic conditions deepened (p < 0.05). In NASH with anaemic conditions, there is an increase 
in the blood LDL cholesterol and total cholesterol levels, with the rise of the atherogenic index by 2.8 times (p < 0.05). 
Рatients with NASH and obesity have high values of glucose, insulin and degree of insulin resistance (by 2.6 times, 
p < 0.05), and with anaemic conditions, insulinemia and degree of insulin resistance are increased (by 2.9 and 3.0 
times, respectively; p < 0.05). In patients with ASH and steatohepatitis of mixed aetiology associated with alcohol 
consumption, insulin deficiency is formed (by 1.4 and 1.2 times, p < 0.05), which develops in addition to anaemic 
conditions (blood insulin content is below the lower values by 1.8 and 1.6 times). Conclusions. The consequence of 
metabolic pathology (hyperlipidemia, hyperglycemia, insulin resistance), which developed under the comorbidity of 
steatohepatitis with anaemic conditions, was an increase in the degree of hepatocyte steatosis (p < 0.05).
Keywords: alcoholic steatohepatitis; non-alcoholic steatohepatitis; anaemia; blood  lipids; glucose;  insulin 
resistance; hepatocyte steatosis

Introduction
The urgency of the problem of comorbidity of alcoho-

lic steatohepatitis (ASH) and nonalcoholic steatohepatitis 
(NASH) with anaemic conditions (AC) and the need for 
their differentiated correction is determined by the signifi-
cant frequency of ASH and NASH in the world and Ukraine 
and the presence of the syndrome of the mutual burden of 
this pathology [1, 2].

Anaemia is most commonly due to iron deficiency 
and/or inflammation, but vitamin deficiencies and, more 
infrequently, autoimmune haemolysis or drug-induced my-
elosuppression can be involved. In some cases, anaemia can 
be a complication of chronic liver disease, and in others as 
one of the first symptoms of the disease [3]. The patho-
genesis of anaemia in fatty liver disease is quite complex. 
In patients with chronic liver diseases, several groups of 
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aetiopathogenetic factors leading to the development of 
AC can be distinguished. The first group are factors related 
to liver disease and its complications, namely: a decrease 
in iron reserves in the body (as a result of bleeding from 
varicose veins of the esophagus and/or systemic hemor-
rhagic syndrome), hypersplenism with the development of 
pancytopenia, dysregulation of erythropoiesis (reduction of 
erythropoietin synthesis), violation of transferrin synthesis 
in hepatocytes, violation of iron accumulation [4, 5]. The 
second group is associated diseases, such as atrophic gas-
tritis (Castle factor deficiency), chronic pancreatitis with 
secretory insufficiency. The third group are factors that do 
not have a direct relationship with liver disease, such as 
toxic damage to the bone marrow by ethanol and its decay 
products, a dietary factor (insufficient intake of iron and 
folic acid with food) [6].

Anaemia is a marker of the progression of steatohepatitis 
to liver cirrhosis, in which AC is often a manifestation of hy-
persplenism with the increased destruction of erythrocytes in 
the spleen, as well as frequent complications of liver cirrhosis 
caused by posthemorrhagic anaemia, which occurs due to 
bleeding from varicose veins of the oesophagus, gastric, por-
tal hypertension and decreased biosynthesis of coagulation 
factors by the liver [7, 8].

AC in ASH and NASH are not homogeneous in struc-
ture, and causes and therefore the management of such pa-
tients requires a differentiated approach [9]. Nevertheless, 
we have not found any report dedicated to the study of the 
effectiveness of ASH therapy for comorbidity with AC de-
pending on the causes of their occurrence and the structure 
of anaemic conditions on the background of ASH in the 
available literature.

The purpose of the study is to establish metabolic prere-
quisites for the formation and progression of steatohepatitis 
of alcoholic, mixed (ME) and non-alcoholic aetiology and 
comorbid anaemic conditions.

Materials and methods
An open prospective study with an examination of 125 

patients with steatohepatitis, including 60 with NASH and 
obesity of I–II degree compared to 65 patients with SH of 
alcoholic and mixed aetiology (25 patients with SH of mixed, 
including alcoholic, nature and 40 patients with ASH), 25 
practically healthy individuals (PHIs) of the correspond-
ing age and gender. The research was held in the therapeu-
tic, gastroenterological, and haematology departments of 
Chernivtsi Emergency Hospital in 2015–2020. We examined 
15 male patients (25.0 %) and 45 female patients (75.0 %) 
with NASH. The mean age was 46.3 ± 5.2 years. Among 
the examined patients with ASH, there were 56 male pa-
tients (86.2 %) and 9 female patients (13.8 %) with ave-
rage age 47.4 ± 5.1 years. Eleven (44.0 %) males and 14 
(56 %) females were in the control group (the average age 
was 41.3 ± 2.1 years).

The verification of steatohepatitis of various aetiolo-
gies and anaemic conditions was done due to the ICD-10 
classification. To confirm the diagnosis of NASH and ASH 
the unified clinical protocols approved by the order of the 
Ministry of Health of Ukraine No. 826 dated 06.11.2014 
was used. Clinical guidelines of primary, secondary (spe-

cialized) medical care: Alcoholic hepatitis, Non-alcoholic 
steatohepatitis, European Association for the Study of the 
Liver, European Association for the Study of Obesity in 
the presence of criteria for excluding chronic diffuse li-
ver damage of viral, hereditary, autoimmune or medicinal 
origin as the cause of cholestatic or cytolytic syndromes — 
ultrasound results. Biochemical FibroMAX test, which in-
cluded Steato-test, ASH-test, NASH-test, and Fibro-test 
(BioPredictive, France) (Synevo laboratory), was used to 
determine the stage of liver fibrosis and the degree of he-
patocyte steatosis as well as the differential diagnosis be-
tween NASH and ASH.

The diagnosis of anaemia was confirmed in accordance 
with the Order of the Ministry of Health of Ukraine No. 647 
of July 30, 2010 On approval of clinical protocols for medical 
care to patients in the specialty Hematology, and with the 
clinical guidelines of primary and secondary (specialized) 
medical care Iron deficiency anaemia (November 2, 2015, 
No. 709).

The degree of compensation of carbohydrate metabo-
lism was established by the level of fasting glucose, as well 
as by glucose tolerance test; insulin content in the blood 
by ELISA. The degree of insulin resistance (IR) was deter-
mined by the body mass index, index HOMA2-IR, which 
was calculated using the program HOMA Calculator Ver-
sion 2.2.3 Diabetes Trials Unit (University of Oxford, UK). 
HOMA2-IR index values above 1.8 were regarded as IR.

The blood lipid spectrum was checked out by the content 
of total lipids, cholesterol (TC), triacylglycerols (TG) and 
high-density lipoproteins (HDL) in the blood using standard 
kits ACCENT-200 (PZ Cormay SA, Poland).

The normality of the distribution was checked using 
Lilliefors, Shapiro-Wilk tests and the method of direct visu-
al evaluation of histograms of the distribution of eigenvalues. 
Quantitative values that had a normal distribution are pre-
sented as mean (M) ± standard deviation (S). Discrete values 
are presented in the form of absolute and relative frequencies 
(percentage of observations to the total number of subjects). 
For the comparison of data that had a normal distribution, 
we used parametric tests with the assessment of Student’s 
t-test, and Fisher’s F-test. In the case of abnormal distribu-
tion, used: median test, calculation of the Mann-Whitney 
rank U-test, for multiple comparisons — Wilcoxon T-test (in 
the case of the study of dependent groups). Comparison of 
groups on qualitative signs and research of frequency of the 
revealed indicators was carried out by calculating the odds 
ratio (OR) using the program Past3.

The research was carried out taking into account the 
main provisions of the GCP (1996), the Helsinki Dec-
laration of the World Medical Association on the ethical 
principles of scientific medical research with human par-
ticipation (1964–2013), the Council of Europe Conven-
tion on Human Rights and Biomedicine (1997) Ministry of 
Health of Ukraine No. 616 of August 3, 2012, and a positive 
conclusion of the Commission on Biomedical Ethics of 
Bukovinian State Medical University (September 21, 2017). 
All patients signed an informed consent to participate in 
this research. The study protocol and the informed patient 
consent form were approved by the BSMU Biomedical 
Ethics Commission.
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Results
Among the examined patients with alcoholic steatohe-

patitis anaemia was confirmed in 39.0 %, in patients with 
SH of mixed aetiology anaemia was found in 31.0 %, among 
patients with NASH in 20.6 % of cases. There we found the 
following types of anaemia in ASH patients: vitamin B12-de-
ficiency in 18.5 %, anaemia of chronic disease in 10.0 and 
acquired hemolytic anaemia (Zieve’s syndrome) in 11.5 %. 
Due to the severity, we confirm a mild degree of anaemia 
(63 %), and 37.5 % of patients had moderate anaemia. The 
next types of anaemia were confirmed in patients with SH of 
mixed aetiology: vitamin B12-deficiency in 15.0 %, anaemia 
of chronic disease in 9.0 and Zieve’s syndrome in 7.0 % of 
patients. 

Mild anaemia was registered in 63.5 % of cases, and 
moderate anaemia in 38.5 %. The structure of the anaemic 
syndrome in patients with NASH accompanied by obesity 
of I–II degree was as follows: vitamin B12-deficiency anae-
mia in 14.0 %, anaemia of chronic disease in 5.7 %. 78.6 % 
of patients had mild anaemia and 22.4 % had moderate 
anaemia.

Analysis of the lipid spectrum of blood in patients with 
NASH revealed an increase in blood TG by 3.4 times and in 
AC by 3.7 times (p < 0.05) with a difference between groups 
(p < 0.05) (Table 1). In patients with ASH and ASH with 
AC the content of TG in the blood increased less inten-
sively — by 1.6 and 2.0 times, respectively, compared with 
the indicator in control group (p < 0.05). In patients with 
SH the blood level of TG was increased 1.6 times, and in 
AC — 1.9 times (p < 0.05) with a significant difference be-
tween the groups (p < 0.05). Disruption of β-oxidation of 
fatty acids and lipogenesis, as well as enhanced lipolysis of 
deposited lipids in visceral fat depots lead to increased inflow 
of non-esterified fatty acids to the liver for use as energy 
material, TG biosynthesis, very-low-density lipoproteins in 
the form of neutral fats.

The second pathogenetic direction of established dys-
lipidemia in SH has established general hypercholestero-
lemia and a significant increase in blood LDL cholesterol 

(1.6 times in NASH, 1.7 and 1.8 times in NASH with AC, 
respectively) compared with the control group (Table 1). In 
patients with ASH and ASH with AC, LDL cholesterol and 
the content of cholesterol in the blood were increased less 
intensely: in ASH — 1.4 and 1.7 times, respectively, in ASH 
with AC — 1.3 and 1.4 times in comparison with the indica-
tor in control group (p < 0.05).

In patients with SH the level of cholesterol and LDL 
cholesterol in the blood was increased 1.4 and 1.7 times, 
and in AC — 1.3 and 1.5 times (p < 0.05) with a signifi-
cant difference between groups (p < 0.05) (Table 1). The 
increase in blood levels of cholesterol and the main class 
of atherogenic lipoproteins LDL contributes to progressive 
atherosclerotic vascular damage, including common hepatic 
and splenic arteries. The identified metabolic situation is 
an aggressive risk factor for the progression of hepatic ste-
atosis, the development of tissue hypoxia, hepatocyte isch-
emia and other secondary metabolic disorders. An essential 
component of dyslipidemia is a probable decrease in blood 
le vels of anti atherogenic lipoproteins HDL. Thus, in patients 
with NASH, the content of HDL in the blood was reduced 
1.4 times, and in AC — 1.6 times (p < 0.05) with a significant 
difference between the groups (p < 0.05). In patients with 
ASH and ASH with AC the content of HDL in the blood was 
reduced by 1.5 and 1.6 times compared with control group 
(p < 0.05). In patients with SH, the content of HDL in the 
blood was reduced 1.4 times, and under AC — 1.5 times 
(p < 0.05) with a significant difference between the groups 
(p < 0.05). This fact contributed to the growth of the athero-
genic index with maximum manifestations in patients with 
NASH — 2.8 and 3.5 times in NASH with AC, respectively, 
and 2.5 times — in ASH, 2.4 times in SH ME compared 
with control group (p < 0.05). Therefore, we can conclude 
that the indicators of lipid metabolism depend not only on 
the aetiology of steatohepatitis but also on the presence of 
comorbid anaemia.

Features of carbohydrate metabolism differed depending 
on the aetiology of SH, as well as the presence of comorbid 
pathology. Patients with NASH found a probable increase 

Table 1. Blood lipid spectrum, glycemia and regulation of carbohydrate metabolism in patients with 
steatohepatitis of various aetiologies depending on the presence of comorbid anaemia (M ± m)

Indicator, units 
of measurement

PHIs,  
n = 25

Groups of examined patients

NASH, 
n = 47

NASH with 
AC, n = 13

ASH, 
n = 24

ASH with 
AC, n = 16

SH ME, 
n = 17

SH ME with 
AC, n = 8

TC, mmol/l 4.53 ± 0.07 7.45 ± 0.12a 7.87 ± 0.18a, b 6.23 ± 0.16a 5.83 ± 0.11a, c 6.36 ± 0.26a 5.92 ± 0.22a, c

HDL, mmol/l 1.33 ± 0.01 0.97 ± 0.03a 0.85 ± 0.01a, b 0.88 ± 0.02a 0.82 ± 0.05a 0.93 ± 0.04a 0.84 ± 0.03a

LDL, mmol/l 2.51 ± 0.14 4.07 ± 0.15a 4.40 ± 0.20a 4.20 ± 0.14a 3.60 ± 0.08a, b, c 4.35 ± 0.06a 3.68 ± 0.07a, b, c

TG, mmol/l 1.56 ± 0.05 5.39 ± 0.18a 5.83 ± 0.15a, b 2.52 ± 0.12a, c 3.18 ± 0.14a, b 2.50 ± 0.16a, c 3.05 ± 0.09a, b, c

AIP 2.46 ± 0.08 6.87 ± 0.09a 8.50 ± 0.12a, b 6.16 ± 0.09a, c 6.22 ± 0.08a, c 5.94 ± 0.08a, c 5.96 ± 0.08a, c

Fasting glucose, 
mmol/l 4.55 ± 0.11 5.87 ± 0.05a 5.73 ± 0.06a 5.74 ± 0.08a 5.58 ± 0.06a 5.64 ± 0.06a, c 5.58 ± 0.09a

Insulin, μIU/ml 9.84 ± 1.12 24.36 ± 2.22a 28.52 ± 2.14a 6.56 ± 0.49a, c 5.24 ± 0.56a, c 7.38 ± 0.77c 5.96 ± 0.46a, c

HOMA-IR 1.25 ± 0.04 3.18 ± 0.11a 3.67 ± 0.08a, b 0.88 ± 0.03a, c 0.71 ± 0.02a, b, c 0.97 ± 0.06a, c 0.81 ± 0.03a, b, c

Notes: a — the difference is probable in comparison with the indicator in control group of PHIs (p < 0.05); b — the 
difference is probable in comparison with the indicator in patients with SH without AS (p < 0.05); c — the difference 
is significant compared to patients with NASH (p < 0.05).
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in fasting blood glucose (1.3 times, p < 0.05) compared with 
control group, which remained at this level and in comorbi-
dity with AC (p > 0.05). The analysis of fasting glucose in 
ASH showed the same dependence: in the absence of AS 
fasting glucose exceeded the index in control group 1.3 times, 
and in ASH with AC 1.2 times (p < 0.05). Patients with SH 
ME found a probable increase in fasting blood glucose (1.2 
times, p < 0.05) compared with control group, which re-
mained at this level and in comorbidity with AC (p > 0.05). 
Analysis of blood insulin levels in patients with NASH re-
vealed its significant increase (2.5 times, p < 0.05) compared 
with control group, and with the addition of AC the indicator 
exceeded the reference values by 2.9 times (p < 0.05) (Table 
1). Evidence of a significant increase in the degree of IR in 
NASH was an increase in fasting HOMA-IR (2.6 times, 
p < 0.05), as well as a significant increase in HOMA-IR with 
the addition of AC in 3.0 times (p < 0.05) with a significant 
difference between these groups (p < 0.05). Thus, we con-
cluded that the comorbidity with AC in the pathogenesis of 
NASH forms a powerful lipid distress syndrome on the back-
ground of a significant syndrome of IR (hyperinsulinemia, 
impaired glucose tolerance), which further contributes to 
the progression of hepatic steatosis and increase its degree.

Analysis of insulin in the blood of patients with ASH re-
vealed a significant decrease (1.5 times, p < 0.05) compared 
with control group and with the addition of AC the rate was 
lower than control group, 1.9 times (p < 0.05) (Table 1). Si-
multaneously, the content of insulin in the blood of patients 
with SH ME was also reduced (1.3 times, p < 0.05) compared 
with control group and with the addition of AC the rate was 
lower than in control group, 1.7 times (p < 0.05). Thus, the 
phenomenon of IR in ASH and SH ME was not established, 
because fasting HOMA-IR was reduced compared to the 
reference values by 1.4 and 1.3 times, respectively (p < 0.05), 
and with the addition of AC decreased 1.8 and 1.6 times, re-
spectively (p < 0.05) with a difference between these groups 
(p < 0.05). The latter fact may be connected with the forma-
tion of the endocrine dysfunction of the pancreas due to the 
chronic effects of alcohol.

The consequence of the metabolic (hyperlipidemia, hy-
perglycemia, IR) situation was an increase in the degree of 
hepatocyte steatosis (according to Steato-test) under the 
comorbidity of SH with AC. In patients with NASH without 
anaemia, S1 was dominated by the degree of hepatic steatosis 
(52.1 %), and in NASH with AC — S2 (37.5 %) (p < 0.05). 
In patients with ASH, S1 and S2 degrees of hepatic steatosis 
prevailed (63.5 and 28.4 %, respectively), and in ASH with 
AC — S2 and S3 (45.8 and 23.0 %) (p < 0.05). In patients 
with SH ME without comorbid pathology, S1 and S2 degrees 
of hepatic steatosis prevailed (53.7 and 36.2 %, respective-
ly), and in SH ME with AC — S2 and S3 (61.5 and 27.0 %) 
(p < 0.05).

Discussion
Anaemia of chronic disease or inflammation may be se-

condary to autoimmune disorders, infections, chronic liver 
diseases, or malignancies. It is characterized by an immune 
activation with an increase in inflammatory cytokines and 
resultant increase in hepcidin levels [10, 11]. In addition, 
inappropriate erythropoietin levels or hyporesponsiveness to 

erythropoietin and reduced red blood cell survival contribute 
to the anaemia. Hepcidin being the central regulator of iron 
metabolism plays a key role in the pathophysiology of anae-
mia of chronic disease. Hepcidin binds to the iron export 
protein, ferroportin, present on macrophages, hepatocytes, 
and enterocytes, causing degradation of the latter. This leads 
to iron trapping within the macrophages and hepatocytes, 
resulting in functional iron deficiency [12, 13].

We collected scientific data on the frequency of comor-
bidity with anaemic conditions (according to retrospective 
analysis and examination) in patients with ASH, SH ME 
and NASH. For the first time the structure of anaemic con-
ditions depending on the aetiology of steatohepatitis has 
been specified.

The logical consequence of joining AC to steatohepatitis 
was a decrease in lipid-synthesizing function of the liver in 
patients with ASH and SH ME, as evidenced by a decrease 
in blood levels of total cholesterol, LDL cholesterol with 
the addition of AC [14–16]. This fact indicates a serious 
decrease in the ability of the liver to synthesize de novo cho-
lesterol and drugs of different classes in SH under the de-
velopment of AC. At the same time, the content of TG and 
HDL cholesterol in the blood in all groups increased due to 
the comorbidity with AC. In NASH with the addition of AS, 
the content of cholesterol and LDL cholesterol in the blood 
also increased significantly, including a significant increase 
in AIP — the maximum among the comparison groups. The 
established direction of lipid metabolism disorders in ASH 
and SH ME is similar to NASH and is secondary in nature, 
because swaps in the lipid spectrum of the blood occur pri-
marily due to increased biosynthesis of cholesterol and TG 
from ethanol, which enters the body in large quantities in 
alcoholism, and the comorbidity with AC processes of lipid 
anabolism are inhibited due to the development of hepato-
cellular insufficiency.

It has been established that the frequency of manifesta-
tions of a number of clinical syndromes of steatohepatitis 
prevailed in comorbidities with anaemia in patients with 
ASH and SH ME: astheno-vegetative, abdominal discom-
fort, splenomegaly, degree of hepatocyte steatosis [17, 18]. 
The frequency of astheno-vegetative syndrome, dyspepsia, 
cholestasis, abdominal discomfort, splenomegaly, the degree 
of hepatocyte steatosis significantly prevailed in patients with 
NASH due to comorbidity with AC [19]. Among the bio-
chemical syndromes of SH with the comorbidity of NASH 
with AC, the frequency of hepatocellular insufficiency, im-
paired glucose tolerance (p < 0.05), hyperuricemia (p < 0.05) 
significantly prevailed.

It has first been studied that in patients with NASH 
on the background of grade I–II obesity with the addi-
tion of AC is characterized by an increase in insulinemia 
and insulin resistance (p < 0.05), and in patients with 
ASH and SH ME, insulin deficiency develops (decreased 
blood insulin; p < 0.05), which deepens under AC joining 
(p < 0.05).

Conclusions
In patients with ASH and SH ME, hyperlipidemia (wi-

thin 1.4–1.8 times) has been established with a decrease in 
blood levels of total cholesterol, and LDL cholesterol on the 
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terms of AC joining (p < 0.05). Elevated blood levels of TG 
(in the range of 1.6–2.2 times) and decreased blood levels 
of HDL cholesterol (about 1.3–1.5 times) in all groups with 
comorbidity with AC deepened (p < 0.05). In NASH with 
AC, the content of total cholesterol and LDL cholesterol 
in the blood significantly increased, including a significant 
growth of the atherogenic index (2.8 times), the maximum 
among the comparison groups (p < 0.05).

For the course of NASH in the background of obesity 
is presented with an increase in fasting glucose (within 1.3 
times), insulinemia (2.5 times) and the degree of insulin 
resistance (2.6 times, p < 0.05), and conditions of AC acces-
sion an increase in insulinemia and degree of IR (2.9 and 3.0 
times, respectively; p < 0.05). In patients with ASH and SH 
ME associated with alcohol consumption, insulin deficiency 
is formed (1.4 and 1.3 times, respectively; p < 0.05), which 
progresses under AC presence (a decrease in blood insulin 
content by 1.8 and 1.6 times).

The consequence of the metabolic (hyperlipidemia, hy-
perglycemia, IR) situation, which developed under the co-
morbidity of SH with anaemic conditions, was an increase 
in the degree of hepatocyte steatosis. In patients with NASH 
without anaemia, S1 was dominated by the degree of hepatic 
steatosis (52.1 %), and in NASH with AC — S2 (37.5 %) 
(p < 0.05). In patients with ASH, S1 and S2 degrees of he-
patic steatosis prevailed (63.5 and 28.4 %, respectively), and 
in ASH with AC — S2 and S3 (45.8 and 23.0 %) (p < 0.05). 
In patients with SH ME without comorbid pathology, S1 and 
S2 degrees of hepatic steatosis prevailed (53.7 and 36.2 %, 
respectively), and in SH ME with AC — S2 and S3 (61.5 and 
27.0 %) (p < 0.05).

Ethical approval. The research was carried out taking 
into account the main provisions of the GCP (1996), the 
Helsinki Declaration of the World Medical Association on 
the ethical principles of scientific medical research with 
human participation (1964–2013), the Council of Europe 
Convention on Human Rights and Biomedicine (1997) 
Ministry of Health of Ukraine No. 616 of August 3, 2012, 
and a positive conclusion of the Commission on Biomedi-
cal Ethics of Bukovinian State Medical University (No. 1, 
September 21, 2017).

Consent to participate. Written informed consent was 
obtained from the patients.

Data availability. Further data are available from the cor-
responding author on reasonable request.
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Антофійчук Т., Хухліна О., Антофійчук М., Каспрук Н.
Буковинський державний медичний університет, м. Чернівці, Україна

Метаболічні передумови формування та прогресування 
стеатогепатитів різної етіології 

при супутньому ожирінні й анемічних станах

Резюме. Актуальність. Актуальність проблеми коморбідно-
сті алкогольного стеатогепатиту (АСГ) і неалкогольного сте-
атогепатиту (НАСГ) з анемічними станами та необхідність їх 
диференційованої корекції визначається значною частотою 
цих патологій у світі та Україні, а також наявністю синдрому 
взаємообтяження. Анемія є маркером прогресування стеато-
гепатиту в цироз печінки, при якому анемічні стани часто є 
проявом гіперспленізму з посиленим руйнуванням еритроци-
тів у селезінці, а також частим ускладненням цирозу печінки, 
спричиненим постгеморагічною анемією, що виникає внаслі-
док кровотечі з варикозно розширених вен стравоходу, шлунка, 
портальної гіпертензії та зниження біосинтезу факторів згор-
тання крові печінкою. Мета дослідження: встановити метабо-
лічні передумови формування й прогресування стеатогепатиту 
алкогольної, змішаної і неалкогольної етіології та коморбідних 
анемічних станів. Матеріали та методи. Обстежено 125 хворих 
на стеатогепатит алкогольної, неалкогольної та змішаної етіо-
логії з анемічними станами й порушеннями ліпідного обміну і 
регуляції глікемії. Результати. Результати досліджень свідчать 
про гіперліпідемію (у 1,35–1,5 раза) у хворих на стеатогепатит 
змішаної етіології та АСГ, хоча за умов приєднання анеміч-
них станів уміст загального холестерину (ХС) та холестерину 
ліпопротеїнів низької щільності (ЛПНЩ) у крові знизився 

(р < 0,05). Підвищення рівня тригліцеридів у крові (у межах 
1,6–2,2 раза) і зниження рівня холестерину ліпопротеїнів висо-
кої щільності (у 1,45–1,55 раза) в усіх групах хворих зі стеатоге-
патитом та коморбідністю з анемічними станами ставали більш 
вираженими (р < 0,05). При НАСГ з анемічними станами спо-
стерігається зростання в крові рівнів ХС ЛПНЩ та загального 
холестерину з підвищенням індексу атерогенності у 2,8 раза 
(р < 0,05). У пацієнтів із НАСГ й ожирінням високі значення 
глюкози, інсуліну та ступеня інсулінорезистентності (у 2,6 раза; 
p < 0,05), а при приєднанні анемічних станів посилюються 
інсулінемія та ступінь інсулінорезистентності (у 2,9 та 3,0 раза 
відповідно; р < 0,05). У хворих на АСГ і стеатогепатит зміша-
ної етіології, пов’язані із вживанням алкоголю, формується 
дефіцит інсуліну (у 1,4 та 1,2 раза; p < 0,05), що відбувається на 
додаток до приєднання анемічних станів (уміст інсуліну в крові 
менше нижніх значень у 1,8 та 1,6 раза). Висновки. Наслідком 
метаболічної патології (гіперліпідемія, гіперглікемія, інсуліно-
резистентність), що розвинулася в умовах коморбідності сте-
атогепатиту з анемічними станами, стало підвищення ступеня 
стеатозу гепатоцитів (р < 0,05).
Ключові слова: алкогольний стеатогепатит; неалкогольний 
стеатогепатит; анемія; ліпідний спектр крові; глюкоза; інсу-
лінорезистентність; стеатоз гепатоцитів


