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AbSTrAcT

The frequency of detection of metabolically associated fatty liver disease in the population 
of developed countries is becoming a non-infectious pandemic, the growth drivers of which are 
obesity and diabetes mellitus. Currently, metabolically associated fatty liver disease occupies 
a firm position in the list of the most common liver diseases all over the world. Chronic liver 
diseases are accompanied by pronounced pathological changes in the composition of the human 
microflora, manifested by a deficiency of obligate microorganisms and microbial contamination 
of the small intestine, which requires a long-term therapeutic correction aimed at normalizing 
the gut microflora.

Objective: to study the impact of the intestinal microbiome disorders on the course and pro-
gression of metabolically associated fatty liver disease.

Materials and methods. The study included 105 patients with metabolically associated fatty 
liver disease. The diagnosis of metabolically associated fatty liver disease was exhibited on the 
basis of proven liver steatosis in combination with one of the following criteria: overweight/
obesity, type 2 diabetes/insulin resistance syndrome, signs of metabolic dysregulation. Patients 
underwent a comprehensive clinical and laboratory study. The stage of liver fibrosis was deter-
mined using ultrasound elastography (Fibroscan). The study of the intestinal microbiome was 
carried out using the method of gas chromatography-mass spectrometry.

Results and its discussion. It was found that 68.6% of the cases of metabolically associated 
fatty liver disease were associated with obesity, 27.6% - with overweight body mass. It was re-
vealed that in most patients there was an increase in ALT level, a violation of lipid metabolism 
(increased levels of total cholesterol, LDL and triglycerides, as well as a decrease in HDL lev-
els), the development of insulin resistance syndrome. Violation of the of the intestinal microflora 
was revealed in 71.4% of patients. Patients with impaired intestinal microflora have higher levels 
of ALT, cholesterol, LDL, triglycerides, HOMA-index and lower levels of HDL, higher stage of 
fibrosis compared to the group without impaired intestinal microflora.

Conclusion. Disruption of the intestinal microflora occurs in the majority of patients with 
metabolically associated fatty liver disease and has a negative impact on the course (leading to 
more pronounced lipid metabolism disorders, higher ALT and HOMA index levels), as well as the 
progression of metabolically associated fatty liver disease (leading to a higher stage of fibrosis).
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iNTroducTioN

According to epidemiological studies, non-al-
coholic fatty liver disease or metabolically associ-
ated fatty liver disease (MAFLD) [Eslam M. et al., 
2020] is the most common metabolic liver disease 
[Estes C. et al., 2018]. At the moment, the fre-
quency of detection of MAFLD in the population 
of developed countries is becoming a non-infec-
tious pandemic [Le M.H. et al., 2021], the growth 
drivers of which are obesity and diabetes mellitus 
[Younossi Z.M. et al., 2016; Fouad Y. et al., 2020]]. 
Currently, metabolically associated fatty liver dis-
ease occupies a firm position in the list of the most 
common liver diseases all over the world [Chala-
sani N. et al., 2018]. According to the latest sys-
tematic review, the prevalence of MAFLD in most 
regions of the world is well over 20 % and tends to 
increase [Lim S. et al., 2021] This negative trend is 
based on a steady increase in the incidence of such 
nosologies as diabetes, obesity, hyperlipidemia, 
metabolic syndrome, which, in turn, are predictors 
of MAFLD [Le M.H. et al., 2021]. Obesity is a 
worldwide metabolic disorder that is becoming a 
global pandemic [Lin H. et al., 2021]. In 2015, 604 
million adults and 108 million children were obese. 
Obesity prevalence has doubled in 73 countries 
since 1980 [Roeb E., 2021].

In the Russian Federation, the frequency of 
MAFLD was 27% in 2007 (according to the epide-
miological study DIREG_L_01903), and in 2014 it 
was 37.1% (an increase of more than 10%), which 
puts it in first place among liver diseases - 71.6% 
[Klyarytskaya I. L. et al., 2015]. Fibrosis develops 
in approximately 25 % of cases of MAFLD, previ-
ously considered a benign condition, and the de-
velopment of fibrosis indicates a risk of progres-
sion to cirrhosis and associated death [Yang S. et 
al., 2022]. The frequency of transformation of 
non-alcoholic steatohepatitis (NASH) into liver 
cirrhosis within 10 years reaches 7%, which in-
creases the risk of developing hepatocellular carci-
noma [Buzzetti E. et al., 2016]. Therefore, early 
diagnosis and monitoring of the progression of 
liver fibrosis and steatosis is extremely important. 
The pathogenesis of MAFLD is only partially un-
derstood and remains unclear. According to mod-
ern concepts, the etiology and pathogenesis of 
MAFLD are considered within the framework of 
the concept of “multiple parallel strokes” [Maev 

I.V. et al., 2022]. One of these «strokes» is gut mi-
crobiota dysbiosis. 

The human gut microbiome is a unique collec-
tion of microorganisms. Our body is a habitat for a 
large population of microorganisms, a kind of mi-
crobial ecosystem, characterized by its genetic 
regulation and complex interactions, and reacting 
to the influence of external and internal environ-
mental factors [Martín-Mateos R., Albillos A., 
2021]. It is so unique that there are no two people 
in the world with an identical microbiome [Vajro P. 
et al., 2013]. The gut microbiome is currently re-
garded as the main metabolic internal organ, con-
sisting of more than 1014 species of microorgan-
isms and containing a second genome (metage-
nome) that is 100–400 times larger than that of 
humans [Aron-Wisnewsky J. et al., 2020]. The total 
mass of all inhabitants of the intestine reaches 
2.5-3 kg. The number of bacteria in 1 g of the con-
tents of the colon exceeds the population of our 
planet. The invisible presence of the microbiome 
mediates a range of important processes, from 
metabolic and immune to cognitive.

To date, the experiment has proven the relation-
ship between inflammation and damage in the liver, 
fibrogenesis and bacterial endotoxinemia [Boursier 
J. et al.,2016]. when a large amount of bacterial 
cell endotoxins enters the liver through the portal 
circulation system, endotoxins activate hepatocyte 
Toll receptors, which is accompanied by the expres-
sion of pro-inflammatory cytokines (for example, 
TNF-α, IL-6) [Albillos A. et al., 2020].

Since the liver and intestine are connected ana-
tomically through the hepatic portal system, the 
intestinal microflora and its metabolic by-products 
may influence hepatic pathology 
[Leung C. et al., 2016]. Currently, 
the intestinal microflora is consid-
ered as a new virtual metabolic 
organ that interacts in our body 
with other organs and systems. 
But, of course, such an axis as the 
intestine-liver is attracting more 
and more attention. This axis is a 
consequence of the close anatomi-
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cal and functional, bidirectional interaction be-
tween the intestine and the liver, primarily through 
the portal blood flow [Parthasarathy G. et al., 
2020]. The relationship between the gut microbi-
ota and the liver is mediated through complex met-
abolic, immune, and neuroendocrine cross-talk be-
tween them [Wiest R. et al., 2017]. Violation of the 
quantitative and qualitative composition of the in-
testinal microbiota can lead to the emergence and 
progression of various diseases, among which liver 
diseases occupy a significant place.

Chronic liver diseases are accompanied by pro-
nounced pathological changes in the composition of 
the human microflora, manifested by a deficiency 
of obligate (bifidum-, lacto-, colibacilli) microor-
ganisms and microbial contamination of the small 
intestine, which requires a long-term therapeutic 
correction aimed at normalizing the microflora with 
probiotics, prebiotics and synbiotics.

In recent years, the possible role of the micro-
flora of the digestive tract in the development of 
metabolic disorders and metabolically associated 
liver damage, such as non-alcoholic steatohepati-
tis, has been actively discussed, which is con-
firmed by a steadily growing number of experi-
mental studies in animal models and humans [Shen 
F. et al., 2017]. Despite the fact that in recent years 
there have been more and more publications on the 
relationship of intestinal microflora with liver dis-
eases (including MAFLD), insulin resistance and 
overweight, we are still waiting for the start of 
large prospective studies on this issue in humans.

The role of the intestinal microbiota in the 
pathogenesis of atherosclerosis has been actively 
studied only in recent years. New facts have ap-
peared that indicate an unambiguous relationship 
between intestinal biocenosis and diseases such as 
obesity, metabolic syndrome, dyslipidemia, ath-
erosclerosis, etc. The results of studies have shown 
that maintaining the qualitative and quantitative 
composition of the intestinal microflora is essen-
tial in the regulation of lipid metabolism.

It is known that disruption of the intestinal mi-
croflora and dissociation of tight intercellular 
junctions leads to an excessive intake of pathogen-
associated molecules, such as lipopolysaccharides, 
peptidoglycans, into the portal bloodstream and 
then into the liver [Aron-Wisnewsky J. et al., 2020]. 
In the liver, the processes are implemented due to 

the direct effect of these pathogen-associated mol-
ecules on the hepatocytes themselves and also the 
implementation of the immune response by the 
liver in response to this dysbiosis factors [Martín-
Mateos R., Albillos A., 2021]. This is expressed in 
the production of pro-inflammatory cytokines in 
response to the activation of toll- and nodd-like re-
ceptors, the activation of stellate cells, the produc-
tion of collagen, with the progression of fibrosis to 
cirrhosis and the subsequent development of hepa-
tocellular carcinoma [Boursier J. et al., 2016]. 
Thus, the study of the qualitative and quantitative 
composition of the intestinal microbiome and its 
influence at the course of various diseases is cur-
rently a promising direction.

Objective: to study the impact of the intestinal 
microbiome disorders on the course and progres-
sion of metabolically associated fatty liver disease.

mATeriAlS ANd meThodS. 

The study included 105 patients with metaboli-
cally associated fatty liver disease aged 42 to 75 
years, among them female patients predominated 
(63,8% of women (67 patients) and 36% of men 
(38 patients), respectively). Average age of pa-
tients – 51.5±4.7 years. 

The diagnosis of metabolically associated fatty 
liver disease according to the 2020 international 
expert consensus statement, in which 32 experts 
representing 22 countries took part, was exhibited 
on the basis of proven liver steatosis (according to 
abdominal ultrasound, abdominal CT) in combina-
tion with one of the following criteria: overweight/
obesity, type 2 diabetes/insulin resistance syn-
drome, signs of metabolic dysregulation. For diag-
nosis of MAFLD is no longer a prerequisite for the 
exclusion of the fact of abuse of hepatotoxic doses 
of alcohol, as well as other etiological variants of 
chronic liver disease.

Patients underwent a comprehensive clinical 
and laboratory study, including a complete blood 
count, a biochemical blood test with the determi-
nation of the level of alanin aminotransferase 
(ALT), aspartat aminotransferase (AST), alkaline 
phosphatase, gamma glutamil transferase (GGT), 
bilirubin and fractions, lipid profile, homeostatic 
model assessment (HOMA) index. The criterion 
for exclusion from the study was the presence of 
diabetes mellitus.
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The stage of fibrosis in the liver was determined 
using ultrasound elastography (Fibroscan). The 
study of the intestinal microbiome in the small and 
large intestine was carried out using the method of 
gas chromatography-mass spectrometry.

According to the data of the clinical examina-
tion (BMI), the following were determined: among 
patients with MAFLD, patients with obesity of the 
1st degree prevailed (40%), patients with excess 
body weight (in 27.6% of cases) and obesity of the 
2nd degree (25.7%) were found in approximately 
equal proportions, and among men, it was most 
often registered obesity of the 1st degree (44.7%), 
and obesity of the 1st and 2nd degree is approxi-
mately the same among women (in 37.5% and 
32.9% of cases, respectively) (Table 1).

To verify insulin resistance in patients with 
MAFLD, the HOMA-index was determined. The 
calculation of the HOMA-index was carried out 
according to the formula: HOMA-IR=fasting glu-
cose in mmol/l*fasting insulin in μU/ml/22.5. The 
value of the HOMA index ≥ 2.5 was considered 
insulin resistance.

Based on the results of the ultrasound examina-
tion, a light (1 point), moderate (2 points) and se-
vere (3 points) degree of fatty infiltration was ver-
ified. The criteria for a mild degree of diffuse fatty 
infiltration of the liver were a slight increase in 
echogenicity of the liver with loss of the borders of 
normal intrahepatic arteries, but normal visualiza-
tion of the diaphragm. A moderate degree of dif-
fuse fatty infiltration of the liver was defined as an 

increase in echogenicity of the liver with impaired 
visualization of the distal parts of the liver paren-
chyma and a moderate loss of echogenicity of the 
diaphragm. with sonographically expressed ste-
atosis, an increase in the echogenicity of the liver 
is determined, with the absence of visualization of 
the diaphragm or the posterior segment of the right 
lobe of the liver. Moderate degree of hepatic ste-
atosis was determined most often (60%) in the 
studied groups of patients.

The work was performed in accordance with 
the research work of the Department of Therapy, 
gastroenterology, cardiology, general practice 
(family medicine), V.I. Vernadskiy Crimean Fed-
eral University, Institute «S.I. Georgievsky Medi-
cal Academy» «Diagnostics and treatment of co-
morbid pathology in the clinic of internal diseases” 
(state registration No.122041900051-5).

reSulTS ANd diScuSSioN.

According to the results of the biochemical 
blood analysis, the following changes were re-
vealed (Table 2): statistically significant differ-
ences in the deviation of the level of biochemical 
indicators among men and women were not re-
vealed: most often in both groups an increase in 
the level of ALT up to 2 norms, a violation of lipid 
metabolism (an increase in the level of total cho-
lesterol, triglycerides, low-density lipoprotein 
(LDL, ) and a decrease in high-density lipoprotein 
(HDL), as well as an increase in the level of the 

TAble 1
Distribution of patients in the study groups ac-

cording to BMI
Groups of 
patients

Men
(n=38)

women
(n=67)

Total

Norm 3
(7.9%

1
(1.5 %)

4
(3.8%)

Excess body 
weight

13
(34.3%

16
(23.8%)

29
(27.6%)

D
eg

re
eo

f o
be

si
ty

 
n 

(%
)

1st 17
(44.7%)

25
(37.3%)

42
(40 %)

2nd 5
(13.2%)

22
(32.9%)

27
(25.7 %)

3rd - 3
(4.5%)

3
(2.9%)

Total 38 67 105

TAble 2
Level of biochemical indicators in patients 

with metabolically associated fatty liver disease

Indicator Men 
(n=38)

women 
(n=67)

ALT, (U/l) 57.32 ± 7.43 62.03 ± 8.94
AST, (U/l) 43.87 ± 3.47 41.54 ± 2.89
Total bilirubin, 
(μmol/l) 18.87 ± 0.97 17.64 ±1.05

Alkaline 
phosphatase, (U/l) 136.03 ± 10.32 144.67 ± 9.56

GGT, (U/l) 45.02 ± 3.91 42.76 ± 2.98
Cholesterol, 
(mmol/l) 6.75 ± 0.31 6.87 ± 0.42

LDL, (mmol/l) 3.65 ± 0.28 3.72 ± 0.34
HDL, (mmol/l) 0.87 ± 0.08 0.93 ± 0.07
Triglycerides, 
(mmol/l) 2.26 ± 0.18  2.18 ± 0.16

HOMA index 3.24 ± 0.36 3.42 ± 0.31
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HOMA-index, which indicates the syndrome of in-
sulin resistance, were registered.

when elastometry was performed on patients, 
this or that stage of fibrosis was registered in 71.4 
% of patients, most often in both men and women, 
stage F1 according to the Metavir scale was found 
(in 42.9% of patients) (Table 3), however, in men, 
both the absence of fibrosis and the F2 stage oc-
curred in approximately the same proportion (in 
26.3% and 23.6% of patients, respectively).

when conducting a study of the intestinal mi-
crobiome in patients with IBD, the following 
changes were revealed: a violation of the intestinal 
microbiome was registered in 71.4% of patients: in 
63.1% of men and 76.1% of women, respectively. 
The most frequently reported decrease of Bacteroi-
des, Lactobacillus spp, Ruminococcus, Bifidobac-
terium spp, increase of Prevotella, Eubacterium 
Porphyromonas.

For further study and evaluation of the impact 
of intestinal microbiome disorders on the course 
and progression of MAFLD, patients were divided 
into 2 groups comparable by gender and age: group 
1 (n=35) included patients with impaired intestinal 
microflora according to the results of gas chroma-
tography-mass spectrometry, group 2 (n=30) - pa-
tients without disorders of the gut microbiome. A 
comparative study was carried out to assess the 
level of biochemical parameters in groups with 
and without intestinal microbiome disorders. The 
following patterns were identified: in group 1 there 
was a significant increase in ALT (60.54 ± 3.48 vs. 
46.03 ± 7.04), total cholesterol (6.95 ± 0.41 vs. 
5.87 ± 0.52), LDL (3.96 ± 0,38 vs. 3.06 ± 0.31), 
triglycerides (2.42 ± 0,19 vs. 2.05 ± 0.14) and 
HOMA index (3.54 ± 0.56) and a decrease in HDL 
levels (0,83 ± 0,05 vs. 1,15 ± 0,04) compared with 
group 2, where there were no violations of the in-
testinal microflora (table 4).

The impact of gut microbiome disturbances on 

the progression of MAFLD was also studied by 
comparing the stages of fibrosis in groups with and 
without gut microflora disturbance. The following 
patterns were identified (Table 5): in group 1 (with 
impaired intestinal microbiota), most patients (in 
97.1% of cases) had one or another stage of fibro-
sis, most often F2 (in 71.4% of cases), in group 2 
(without violations of the intestinal microflora), 
fibrosis was registered in 40% of cases, most often 
at stage F1 (33.3%); at the same time, in group 2, 
fibrosis was not detected at all in 60% of cases.

Thus, according to the results of the study, it 
was found that among the patients with MAFLD, 
68.6% of the cases were associated with obesity, 
and 27.6% - with overweight body mass. In 
women, obesity occurred in 74.7% of cases, in 
men - in 57.9% of cases. 

According to the results of a biochemical study, 
it was revealed that in most patients there is an in-

TAble 4
Comparison of levels of biochemical indicators 

in patients with and without violations of the 
intestinal microflora

Indicator Group 1 
(n=35)

Group 2 
(n=30)

ALT, (U/l) 60.54 ± 3.48 46.03 ± 7.04
AST, (U/l) 42.68 ± 2.17 40.37 ± 2.09
Total bilirubin, 
(μmol/l) 18.09 ± 0.87 18.64 ±0.95

Alkaline 
phosphatase, (U/l) 142.53 ± 8.42 143.71 ± 7.62

GGT, (U/l) 43.44 ± 2.65 42.54 ± 2.08
Cholesterol, 
(mmol/l) 6.95 ± 0.41 5.87 ± 0.52

LDL, (mmol/l) 3.96 ± 0.38 3.06 ± 0.31
HDL, (mmol/l) 0.83 ± 0.05 1.15 ± 0.04
Triglycerides, 
(mmol/l) 2.42 ± 0.19  2.05 ± 0.14

HOMA index 3.54 ± 0.56 3.17 ± 0.37

TAble 5
Comparison of stages of fibrosis in patients with 

and without violations of the intestinal microflora

Stage of fibrosis Group 1 
(n=35)

Group 2 
(n=30)

F0 1 (2.9 %) 18 (60 %)
F1 3 (5.7 %) 10 (33.3 %)
F2 25 (71.4 %) 2 (6.7 %)
F3 5 (14.3 %) 0
F4 2 (5.7 %) 0

TAble 3
Stages of fibrosis in patients with MAFLD

Stage of 
fibrosis

Men 
(n=38)

women 
(n=67)

Total 
(n=105)

F0 10 (26.3 %) 20 (29.8 %) 30 (28.6 %)
F1 16 (42.1 %) 29 (43.3 %) 45 (42.9 %)
F2 9 (23.6 %) 9 (13.4 %) 18 (17.1 %)
F3 2 (5.3 %) 6 (9 %) 8 (7.6 %)
F4 1 (2.7 %) 3 (4.5 %) 4 (3.8 %)
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crease in ALT levels up to 2 norms, a violation of 
lipid metabolism (increased levels of total choles-
terol, LDL and triglycerides, as well as a decrease 
in HDL levels), the development of insulin resis-
tance syndrome (an increase in the level of HOMA 
index over 2.5).

Thus, the results of studies indicate that the ma-
jority of patients with MAFLD have a violation of 
the main metabolic functions of the liver. Natu-
rally, obesity of hepatocytes leads not only to the 
progression of MAFLD, but also subsequently to 
the formation of hyper- and dyslipidemia. Accord-
ing to the data of domestic and foreign literature, 
MAFLD is often combined with disorders of car-
bohydrate metabolism, which is consistent with 
the results of our studies. Increased glucose ab-
sorption in patients with metabolically associated 
fatty liver disease may be associated with an in-
crease in the permeability of the intestinal epithe-
lium, which may be due to the effect of pathogenic 
and opportunistic microorganisms of the small in-
testine on the barrier function of the intestine.

In the study of the intestinal microbiome in pa-
tients with metabolically associated fatty liver dis-
ease, it was found that a violation of the qualitative 
and quantitative composition of the intestinal mi-
croflora is observed in the majority of the studied 
patients (in 71.4% of cases). A further comparative 
study of groups with and without impaired intesti-
nal microflora revealed the following patterns: pa-
tients with impaired intestinal microflora have 
higher levels of ALT, cholesterol, LDL, triglycer-

ides, HOMA-index and lower levels of HDL com-
pared to the group without impaired intestinal mi-
croflora. It was also revealed the influence of dis-
orders of the intestinal microflora on the progres-
sion of metabolically associated fatty liver disease 
in the form of a higher stage of fibrosis in patients 
with a violation of the intestinal microbiome. Our 
data are consistent with previous studies, which 
also studied the disturbances of the intestinal mi-
croflora in patients with metabolically associated 
fatty liver disease.

The obtained data emphasize the importance of 
studying the intestinal microflora in patients with 
metabolically associated fatty liver disease and the 
inclusion of drugs to improve the intestinal micro-
flora (probiotics, prebiotics and synbiotics) in the 
treatment of metabolically associated fatty liver 
disease in order to stop the progression of meta-
bolically associated fatty liver disease.

coNcluSioN.

According to the results of study, it was re-
vealed that in most patients there is an increase in 
ALT levels, a violation of lipid metabolism, the de-
velopment of insulin resistance syndrome, obesity 
or overweight body mass. Violation of the qualita-
tive and quantitative composition of the intestinal 
microflora was revealed in 71.4% of patients. Vio-
lation of the intestinal microflora in patients with 
MAFLD led to higher levels of ALT, cholesterol, 
LDL, triglycerides, HOMA-index and lower levels 
of HDL and progression of stage of fibrosis. 

r e f e r e n c e S
4. Buzzetti E, Pinzani M, Tsochatzis E.A. The 

multiple-hit pathogenesis of non-alcoholic 
fatty liver disease (NAFLD). Metabolism. 
2016; 65(8): 1038-48.

5. Chalasani N, Younossi Z, Lavine JE, et al. The 
diagnosis and management of nonalcoholic 
fatty liver disease: Practice guidance from the 
American Association for the Study of Liver 
Diseases. Hepatology. 2018;67(1):328-57.

6. Eslam M, Newsome PN, Sarin SK, et al. A new 
definition for metabolic dysfunction-associ-
ated fatty liver disease: An international expert 
consensus statement. J Hepatol. 2020;73(1): 
202-9.

1. Albillos A, de Gottardi A, Rescigno M. The 
gut-liver axis in liver disease: Pathophysio-
logical basis for therapy. J Hepatol. 2020; 72: 
558–77.

2. Aron-Wisnewsky J, Vigliotti C, Witjes J, Le P, 
Holleboom AG, Verheij J, et al. Gut microbi-
ota and human NAFLD: disentangling micro-
bial signatures from metabolic disorders. Nat 
Rev Gastroenterol Hepatol. 2020; 17: 279–97.

3. Boursier J, Mueller O, Barret M, Machado M, 
Fizanne L, Araujo-Perez F, et al. The severity 
of nonalcoholic fatty liver disease is associ-
ated with gut dysbiosis and shift in the meta-
bolic function of the gut microbiota. Hepatol-
ogy. 2016; 63: 764–75.



44

The New ArmeNiAN medicAl JourNAl, Vol.16 (2022), No 2, p.MaksiMova E.v. et al. 38-44

7. Estes C, Razavi H, Loomba R, Younossi Z, 
Sanyal AJ. Modeling the epidemic of nonalco-
holic fatty liver disease demonstrates an expo-
nential increase in burden of disease. Hepatol-
ogy. 2018; 67: 123–33.

8. Fouad Y, Waked I, Bollipo S, et al. what’s in 
a name? Renaming ‘NAFLD’ to ‘MAFLD’. 
Liver Int. 2020; 40 (6): 1254-61.

9. Klyarytskaya I. L., Stilidi E.I., Maksymova E. 
V. Comparison of different treatment regimens 
in patients with nonalcoholic fatty liver dis-
ease. Eksp Klin Gastroenterol. 2015; (7): 12-7.

10. Le MH, Yeo YH, Li X, et al. 2019 Global 
NAFLD Prevalence: A Systematic Review 
and Meta-analysis. Clin Gastroenterol Hepa-
tol. 2021; 84 (3): 749.

11. Leung C, Rivera L, Furness JB, Angus PW. 
The role of the gut microbiota in NAFLD. Nat 
Rev Gastroenterol Hepatol. 2016; 13: 412–25.

12. Lim S, Kim JW, Targher G. Links between 
metabolic syndrome and metabolic dysfunc-
tion-associated fatty liver disease. Trends En-
docrinol Metab. 2021; 32(7): 500-14.

13. Lin H, Zhang X, Li G, et al. Epidemiol-
ogy and Clinical Outcomes of Metabolic 
(Dysfunction)-associated Fatty Liver Disease. 
J Clin Transl Hepatol. 2021; 9 (6): 972-82.

14. Maev I.V., Andreev D.N.,1, Kucheryavyy Y.A. 
[Metabolically associated fatty liver disease 
– a disease of the 21st century] [Published in 
Russian]. Consilium medicum. 2022; 24 (5): 
15–22.

15. Martín-Mateos R, Albillos A. The Role of the 
Gut-Liver Axis in Metabolic Dysfunction-As-
sociated Fatty Liver Disease. Front Immunol. 
2021;12: 660179

16. Parthasarathy G, Revelo X, Malhi H. Patho-
genesis of Nonalcoholic Steatohepatitis: An 
Overview. Hepatol Commun. 2020; 4 (4): 
478-92.

17. Roeb E. Excess Body weight and Metabolic 
(Dysfunction)-Associated Fatty Liver Disease 
(MAFLD). Visc Med. 2021; 37(4): 273-80.

18. Shen F, Zheng R-D, Sun X-Q, Ding W-J, Wang 
X-Y, Fan J-G. Gut microbiota dysbiosis in patients 
with non-alcoholic fatty liver disease. Hepatobili-
ary Pancreat Dis Int. 2017; 16: 375–81.

19. Vajro P., Paolella G., Fasano A. Microbiota 
and gut-liver axis: their influences on obesity 
and obesity-related liver disease. J. Pediatr. 
Gastroenterol. Nutr. 2013; 56 (5): 461–68.

20. Wiest R, Albillos A, Trauner M, Bajaj JS, Jalan 
R. Targeting the gut-liver axis in liver disease. 
J Hepatol. 2017; 67: 1084–103.

21. Yang S, Cheng J, Zhang R, et al. Metabolic 
dysfunction-associated fatty liver disease and 
liver fibrosis: Prevalence and associated fac-
tors in the middle-aged and older US popula-
tion. Hepatol Res. 2022; 52(2): 176-86.

22. Younossi ZM, Koenig AB, Abdelatif D, Fazel 
Y, Henry L, Wymer M. Global epidemiology of 
nonalcoholic fatty liver disease—Meta-ana-
lytic assessment of prevalence, incidence, and 
outcomes. Hepatology. 2016; 64: 73–84.



3

the new arMenian Medical JOurnal
Vol .16  (2022) .  No 2

cOntentS
4. 

14.

25.

33.

38.

45.

51.

60.

66.

76.

91.

100.

104.

113.

118.

SArgSyAN d., cAbrerA J., KoSTiS J.b., FAhim m., beAverS T., ZiNoNoS S., hSu v., meKiNiAN A., KoSTiS w.J. 

A STATEwIDE STUDY OF CARDIOVASCULAR OUTCOMES IN PATIENTS wITH ANKYLOSING 
SPONDYLITIS

AvAgyAN S.A., ZilFyAN A.v., murAdyAN A.A.
NEw APPROACHES RELATED TO THE USE OF POLYAMINE-FREE AND POLYAMINE-DEFI-
CIENT DIETS IN THE LIST OF NUTRITIONAL PRODUCTS FOR COVID-19 PATIENTS

wArdhANA m.P., TumANgger d., JuwoNo h.J., erNAwATi e., riFdAh S.N., wAFA i.A., KuNTAmAN K., 
dAchlAN e.g. 

THE ExPLORATION OF INFLAMMATORY AND COAGULATION BIOMARKERS BETwEEN 
PREGNANT wOMEN wITH AND wITHOUT COVID-19

hovhANNiSyAN A.h., ASoyAN v.A., gyulAZyAN N.m., mAdATyAN A.A., PoghoSyAN A.h., mohAmmAdi m., 
bArSeghyAN e.S. 

COVID-19 INFECTION AND BUERGER`S SYNDROME: A CASE REPORT

mAKSimovA e.v., KliAriTSKAiA i.l., STilidi e.i., grigoreNKo e.i., moShKo yu.A.
INFLUENCE OF CHANGES IN THE INTESTINAL MICROBIOME ON THE COURSE AND 
PROGRESSION OF METABOLICALLY ASSOCIATED FATTY LIVER DISEASE

ArToNo A., PurNAmi N., hANdoKo e., mooN i.S., JANiTrA S.N. 
CORRELATION BETwEEN THE PERFORATION SIZE AND PATENCY OF EUSTACHIAN TUBE 
AND GRAFT UPTAKE IN INTACT CANAL wALL TYMPANOPLASTY SURGERY: A STUDY OF 32 
BENIGN-TYPE CHRONIC SUPPURATIVE OTITIS MEDIA PATIENTS

PuTri F.r., KurNiAwATi e.m., TirThANiNgSih N.w. 
RISK FACTORS FOR POSTPARTUM HEMORRHAGE CAUSED BY UTERINE ATONY

moTAmed h., mehrAbi m. 
CAN SERUM AMYLASE LEVEL EVALUATION FACILITATE EARLY DIAGNOSIS OF ACUTE 
APPENDICITIS, AS AN ADJUNCTIVE BIOMARKER?

bellANNy d.d., PerdANA r.F., 
CASE REPORT OF FATAL DEEP NECK ABSCESS: A COMPLICATION OF AERODIGESTIVE FOR-
EIGN BODIES

ebrAhimi S.m., moTAmed h., KAlANTAr h., KAlANTAri A., rAhim F. 
HOSPITAL ADMISSIONS DUE TO SHORT-TERM ExPOSURE TO AIR POLLUTION: A SCOPING 
REVIEw

KArimPour F.F., AFroughi S .

PREVALENCE OF wEIGHT STATUS AND ASSOCIATED FACTORS OF UNDERwEIGHT AMONG 
THE MEDICAL STUDENTS IN IRAN

mArKoSyAN r. l., bAbAyAN h.N. 
GRAVES DISEASES wITH SEVERE PROGRESSIVE OPHTHALMOPATHY AFTER THYROIDEC-
TOMY. CASE REPORT.

KhANchi m., mATKerimov A.Zh., TergeuSSiZov A.S., demeuov T.N., ZhAKubAyev m.A., KhANchi m.m., 
bAubeKov A.A., TAJibAyev T.K., yerKiNbAyev N.N., SAduAKAS A.e., mAKKAmov r.o.

SURGICAL TREATMENT OF VISCERAL AND RENAL ABDOMINAL ARTERY ANEURYSMS OF 
VARIOUS ETIOLOGY 

AlArSAN S.F. 
PALLIATIVE CARE: A CONCEPT ANALYSIS

AShwANi K., rAghAveNdrA r., SuJAThA b. 
EFFECTIVENESS OF PLATELET INDICES IN PREDICTING TYPE 2 DIABETES MELLITUS MI-
CROVASCULAR COMPLICATIONS



Our journal is registered in the databases of Scopus, 
EBSCO and Thomson Reuters (in the registration process)

       ScopuS          EBSCO             ThomSon                 
                                                 ReuTeRS

THOMSO N REUTERS

EMERGING
SOURCES
CITATION
INDEX

INDEXED IN

Yerevan State Medical University
2 Koryun Street, Yerevan 0025,
Republic of Armenia

  (+37410) 582532 YSMU  
  (+37410) 580840 Editor-in-Chief
Fax:  (+37410) 582532
E-mail: namj.ysmu@gmail.com, ysmiu@mail.ru
URL:  http//www.ysmu.am

Copy editor: Tatevik R. Movsisyan

                   

Arto V. Zilfyan (Yerevan, Armenia)

Hovhannes M. Manvelyan (Yerevan, Armenia)
Hamayak S. Sisakyan  (Yerevan, Armenia)

Stepan A. Avagyan (Yerevan, Armenia)

Armen A. Muradyan (Yerevan, Armenia)
Drastamat N. Khudaverdyan (Yerevan, Armenia)
Levon M. Mkrtchyan (Yerevan, Armenia)

Carsten N. Gutt (Memmingen, Germay)
Muhammad Miftahussurur (Indonesia)
Alexander WoodMan (Dharhan, Saudi Arabia)
Hesam Adin Atashi (Tehran, Iran)

Inkar Sagatov (Almaty, Kazakhstan)

Ara S. Babloyan (Yerevan, Armenia)
Aram Chobanian (Boston, USA)
Luciana Dini (Lecce, Italy)
Azat A. Engibaryan  (Yerevan, Armenia)
Ruben V. Fanarjyan (Yerevan, Armenia)
Gerasimos Filippatos (Athens, Greece)
Gabriele Fragasso (Milan, Italy)
Samvel G. Galstyan (Yerevan, Armenia)
Arthur A. Grigorian (Macon, Georgia, USA) 
Armen Dz. Hambardzumyan (Yerevan, Armenia)
Seyran P. Kocharyan (Yerevan, Armenia)
Aleksandr S. Malayan (Yerevan, Armenia)
Mikhail Z. Narimanyan  (Yerevan, Armenia)
Levon N. Nazarian (Philadelphia, USA)
Yumei Niu  (Harbin, China)
Linda F. Noble-Haeusslein (San Francisco, USA)
Arthur K. Shukuryan (Yerevan, Armenia)
Suren A. Stepanyan (Yerevan, Armenia) 
Gevorg N. Tamamyan (Yerevan, Armenia)
Hakob V. Topchyan (Yerevan, Armenia)
Alexander Tsiskaridze (Tbilisi, Georgia)
Konstantin B. Yenkoyan (Yerevan, Armenia)
Peijun Wang  (Harbin, Chine)

The Journal is founded by
Yerevan State Medical

University after M. Heratsi.

Editor-in-Chief 

Executive Secretary

Deputy Editors 

Editorial Board

Editorial Advisory Council

Coordinating Editor (for this number)

Armen A. Muradyan

Rector of YSMU 

Address for correspondence:

Phones:

Printed in "VARM" LLC
Director: Ruzanna Arakelyan

Armenia, 0018, Yerevan, 
Tigran Mec 48, 43

Phone: (+374 91) 19 29 00, 
E-mail: armana6@mail.ru

the new arMenian Medical JOurnal
Vol .16  (2022) .  No 2

Foregin Members of the Editorial Board


