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ABSTRACT

Introduction: Liver plays an essential role in the metabolism,
synthesis, transport and clearance of lipids and lipoproteins,
therefore, changes in the lipid profile in liver pathology reflects
the degree of its dysfunction. Leading role in the development
of atherosclerosis belongs to lipid spectrum disorders in the
form of hyperlipidaemia and dyslipidaemia, associated with an
increased cardiovascular risk in liver cirrhosis.

Aim: To study the relationship between violations of lipid profile
of blood with the features and the clinical picture of Liver
Cirrhosis (LC).

Materials and Methods: The study was an open prospective and
comparative analysis of patients with LC, conducted at Stavropol
State Medical University (Stavropol State, Russia). Research was
conducted from June till August 2020. In 108 patients with LC,
blood concentration of total cholesterol, triglycerides, High Density
Lipoproteins (HDL) and Low Density Lipoproteins (LDL) were
studied in association with manifestations of the disease. Control
group constituted of 45 healthy individuals, comparable in sex,
age and ethnicity. Two sample student’s t-test, Newman Keuls
test, chi-square test with Yates’s correction and Pearson’s linear
correlation coefficient (r) were calculated. Receiver Operating
Characteristic (ROC) analysis was used, the Odds Ratio (OR) and

its 95% Confidence Interval (Cl), sensitivity, specificity, positive
and negative predictive value and accuracy were determined.
Differences were considered statistically significant at p<0.05.

Results: Regardless of gender and age of patients, decrease of
serum levels of total cholesterol (p<0.05), triglycerides (p<0.05),
HDL (p<0.05) and LDL (p<0.05) were marked, associated with
expression of portal hypertension and severity of liver cirrhosis.
Parameters of LDL more than 2.16 mmol/L {OR 6.78-95% ClI (2.74-
16.78)} were connected with absence of oesophageal varices.
Levels of triglycerides less than 0.83 mmol/L {OR 10.85-95%
Cl (2.86-41.19)} were associated with presence of oesophageal
varices of grade lll. Generally, hyperlipidaemia was observed in
17.6% of patients, and it was associated with alcoholic aetiology
of liver cirrhosis (x?=3.7; p=0.053). Hypocholesterolaemia (81.5%
of cases) or hypotriglyceridaemia (48.1% of cases) was more
commonly observed in patients with ascites (3?=8.8; p=0.003),
and classes B, C according Child-Pugh score (y?=4.0; p=0.045).

Conclusion: In this study, it was found that, in liver cirrhosis,
there is a decrease in the serum content of total cholesterol,
triglycerides, HDL and LDL, regardless of gender and age of
patients. The LDL values of more than 2.16 mmol/L are associated
with an increased chance of absence of oesophageal varices in
patients with liver cirrhosis.
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INTRODUCTION

Lipids and lipoproteins are important elements of the body that control
cellular functions and homeostasis, including energy and upon contact
with hepatotropic viruses, they reduce the toxic effects of viruses [1].
Liver plays an essential role in the metabolism, synthesis, transport
and clearance of lipids and lipoproteins, therefore, changes in the lipid
profile in liver pathology reflect the degree of its dysfunction [2].

Leading role in the development of atherosclerosis belongs to
lipid spectrum disorders in the form of hyper and dyslipidaemia,
associated with an increased cardiovascular risk in LC. Until now,
there is discussion about the relationship between liver cirrhosis
and Ischaemic Heart Disease (IHD) [3]. The incidence of coronary
artery disease in patients with liver cirrhosis ranges from 2.5-5.1%
t0 21.7-36.8% and higher (up to 77%) [4-8]. The disputable data
may be based on the heterogeneity of patients, differences in the
influence of aetiology of the disease, risk factors, etc., [4,6,9]. A
number of factors are considered as cardioprotective in patients
with LC, including a decrease in the content of lipids and lipoproteins
in blood, coagulopathy, thrombocytopenia, systemic vasodilation,
malnutrition and hyperketonaemia [10]. Thus, with LC, dyslipidaesmia
was detected less frequently than in the general population and

the phenomenon of hypolipidaemia prevailed in a large number of
patients, which may explain the low cardiovascular risk [11-13].

On the other hand, a decrease in the serum lipid content is
responsible for the development of complications of LC, such as
infections, trophological insufficiency, adrenal dysfunction, anaemia,
etc., [14]. Hypocholesterolaemia was a predictor of survival in
patients with LC [14].

Despite the presence in LC, reduced serum levels of total
cholesterol, Very Low-Density lipoprotein (VLDL), LDL and HDL and
triglycerides, there is a point of view about the absence of changes
in the lipid spectrum or their shift towards dyslipidaemia [6,15-19].
In addition, the possible relationship of blood lipid profile with the
clinical components of LC, such as the duration of the disease,
activity, manifestations of portal hypertension, the severity and
prognosis of the disease has not yet been fully clarified [13,17,20].
There is no clear evidence of the existence of an association between
lipid imbalance and manifestations of portal hypertension in LC.
At the same time, a decrease in total cholesterol was a predictor
of the development of future hepatic complications (especially
oesophageal varices) in non alcoholic fatty liver disease patients
with severe fibrosis or Child-Pugh class A cirrhosis [21].
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The aim of the research was to study the relationship between
violations of the lipid profile of the blood with the features and the
clinical picture of LC.

MATERIALS AND METHODS

The present study was of an open prospective and comparative
analysis of patients, which followed the STROBE guidelines, and
was conducted from June till August 2020. The research was
corresponded with the Helsinki declaration of World Medical
Association on ethical principles for medical research involving
human subjects. The study was approved by the Ethics Committee
of the Stavropol State Medical University, Russia, Protocol No 100,
from 17 June 2021. Patients and individuals in the control group
had given their informed consent to participate in the study.

Total 108 patients with LC (52 men, 56 women, mean age
55.91+0.75 years) were examined, who were under observation
and undergoing treatment at Department of Gastroenterology at
Stavropol regional clinical hospital, Stavropol state, Russia.

Sample size calculation: Sample size was calculated using formula
N=(Z’pq)/A?, with Standard Error (SE) 4.3%, CL 90%, N=153.

Inclusion criteria: The study included patients with alcoholic or viral
LC in the age group of 18 years or older.

Exclusion criteria: Patients aged less than 18 years; LC of non viral
and non alcoholic aetiology; diabetes mellitus, chronic renal failure,
malignant neoplasms, acute pancreatitis, thyroid dysfunction;
gastrointestinal bleeding; intake of lipid or glucose regulating drugs;
parenteral nutrition. The choice of exclusion criteria is associated
with the maximum exclusion of diseases and conditions that affect
lipid metabolism.

Study Procedure

The patients underwent clinical, biochemical and instrumental
examination, including general blood analysis, biochemical analysis
of blood, liver function tests, immunological analysis, Polymerase
Chain Reaction (PCR) diagnostics, ultrasound examination of
abdomen, fibroelastometry, endogastroduodenoscopy. The serum
content of total cholesterol, HDL, LDL, triglycerides was studied on
an automatic Siemens ADVIA 1800 analyser (USA).

Aetiology of the disease was obtained using anamnestic and PCR
data for viral aetiology. Activity of the disease was evaluated using
the levels of Alanine Transaminase (ALT). Using the ultrasound
findings presence of ascites and hypersplenism were found. By the
results of endogastroduodenoscopy, the presence of oesophageal
varices was noticed. Grading of oesophageal varices was done in
accordance with Soehendra classification of oesophageal varices
[22]. Severity of LC was estimated using Child-Pugh score [23].

Hypocholesterolaemia was determined when total cholesterol values
were less than 2.59 mmol/L (100 mg/dL) and/or LDL cholesterol
was less than 1.81 mmol/L (70 mg/dL) and/or HDL cholesterol
was less than 1.03 mmol/L (40 mg/dL). Hypotriglyceridaemia was
diagnosed with triglyceride values less than 0.79 mmol/L (70 mg/dL)
[12,13]. Hyperlipidaemia was indicated by levels of total cholesterol
>5.17 mmol/L (200 mg/dL), LDL >4.14 mmol/L (160 mg/dL), or
triglycerides >1.7 mmol/L (150 mg/dL) [4].

The control group consisted of 45 healthy individuals (control size
was calculated in accordance with samples), recruited from students
and staff of medical university and blood donors, matched by sex
(21 men, 24 women), age (average age 52.18+2.51 years), ethnicity
and having normal blood lipid profile [24].

STATISTICAL ANALYSIS

The data obtained were statistically processed using Microsoft office
excel 2010, IBM Statistical Package for the Social Sciences (SPSS)
statistics version 21.0. Quantitative values with normal distribution
are presented in the form of mean+standard error of the mean. Two

Journal of Clinical and Diagnostic Research. 2022 Jun, Vol-16(6): OC04-OC10

Temirlan Ruslanovich Dudov et al., Relationship of Disorders of Lipid Profile with Features of Liver Cirrhosis

sample student’s t-test, Newman-Keuls test, 2 test with Yates’
correction were calculated. The relationship between the traits was
identified using the Pearson’s linear correlation coefficient (r). To
assess the predictive role of the trait, ROC analysis was used and
the OR and its 95% CI were determined. The diagnostic value was
characterised by Sensitivity (Se), Specificity (Sp), Positive Predictive
Value (PPV) and Negative Predictive Value (NPV), Accuracy (Ac),
expressed as a percentage. Differences were considered statistically
significant at p<0.05.

RESULTS

In the present study, total 108 patients with LC were included,
of which, 52 were males and 56 were females, with a mean age
of 55.91+0.75 years [Table/Fig-1]. Alcoholic LC was observed in
55 (50.9%) of the patients, LC of viral aetiology was noticed in
53 (49.1%) of individuals Hepatitis B Virus (HBV) infection was
detected in 14 (26.4%) of cases, Hepatitis C Virus (HCV) was
detected in 39 (73.6%) of patients. Minimal, moderate and high
activity of LC was observed in 39 (80.6%), 16 (14.8%) and 5 (4.6%)
of patients, respectively. Viral and alcoholic aetiology of LC was
distributed equally. With viral LC, HCV was detected in most cases.
Most of patients had minimal disease activity, hypersplenism,
oesophageal varices, ascites, as well as compensated (39.8%) and
sub compensated (45.4%) variants of the disease. The average ALT
and Aspartate Aminotransferase (AST) values reached 77.62+7.75 U/L
and 49.94+4.10 U/L, respectively.

Variables | n (%)
Sex

Female 56 (51.9%)
Male 52 (48.1%)
Age

Middle-age (40-59 years) 58 (63.7%)
Old (=60 years) 50 (46.3%)
Aetiology of LC

Viral LC 53 (49.1%)
Alcoholic LC 55 (50.9%)
Type of virus

HBV 14 (26.4%)
HCV 39 (73.6%)
Activity of LC

Minimal 39 (80.6%)
Moderate 16 (14.8%)
High 5 (4.6%)
Hypersplenism

Present 78 (72.2%)
Absent 30 (27.8%)
Ascites

Present 63 (568.3%)
Absent 45 (41.7%)
Oesophageal varices

Absent 33 (30.6%)
Present 75 (69.4%)
Grade | 22 (29.3%)
Grade Il 29 (38.7%)
Grade Il 24 (32%)
Class by child-pugh

A 43 (39.8%)
B 49 (45.4%)
C 16 (14.8%)

[Table/Fig-1]: Clinical characteristics of patients.
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Hypersplenism developed in 78 (72.2%) of patients, ascites was
noticed in 63 (58.3%) of patients. Oesophageal varices were
detected in 75 (69.4%) of patients: grade | in 22 (29.3%) of cases,
grade Ilin 29 (38.7%) of patients, grade Il in 24 (32%) of patients.
A 43 (39.8%) of patients had LC of Child-Pugh class A, 49 (45.4%)
and 16 (14.8%) of cases had Band C classes, respectively [Table/
Fig-1]. With LC, a decrease in the serum content of all the studied
parameters of the lipid profile was observed [Table/Fig-2,3], which
was not interrelated with the gender and age of the patients
[Table/Fig-4,5].
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[Table/Fig-2]: Blood lipid profile in patients with LC.

Data presented in the form of median, interquartile range, minimal and maximal values.
*p<0.05 compared with control group (two sample Student’s t-test)

Studied indicators Examined groups

(mmol/L) Control, (n=45) LC, (n=108) t p-value
Total cholesterol 4.62+0.08 3.44+0.09* 7.93 0.001
LDL cholesterol 2.75+0.08 2.05+0.07* 5.82 0.001
HDL cholesterol 1.50+0.04 1.07+0.04* 6.39 0.001
Triglycerides 1.12+0.04 0.95+0.05* 2.08 0.039

[Table/Fig-3]: Lipid profile in patients with liver cirrhosis.

*p<0.05 compared with control (two sample Student’s t-test); Values presented as Mean+Standard
Error (SE)

Examined groups
Control LC
Studied indicators Male Female Male Female
(mmol/L) (n=21) (n=24) (n=52) (n=56)
Total cholesterol 4.65+0.11 4.60+£0.13 3.39+0.13" | 3.49+0.14**
LDL cholesterol 2.78+0.11 2.73x012 1.99 £0.09* | 2.10+0.12**
HDL cholesterol 1.51+0.08 1.50+£0.04 1.08+£0.05* | 1.05+0.06**
Triglycerides 1.12+0.06 1.12+0.05 0.92+0.07 0.98+0.08

[Table/Fig-4]: Association of parameters of lipidogram with sex of the patients
with LC.

*p<0.05 compared with control male; **p<0.05 compared with control female (two sample Student’s
t-test); Values presented as Mean+SE

Examined groups

Control: age LC: age
Studied Middle-age Middle-age
indicators (40-59 year), | Old (>60 year), | (40-59 year), | Old (>60 year),
(mmol/L) n=25 n=20 n=58 n=50
Total cholesterol | 4.66+0.09 4.58+0.16 3.54+0.14* 3.33x0.12**
LDL cholesterol 2.81x0.10 2.68+0.13 2.04£0.10* 2.06+0.11*
HDL cholesterol | 1.44+0.05 1.58+0.07 1.08+0.05* 1.05+0.06**
Triglycerides 1.13+0.05 1.11+0.06 0.89+0.05* 1.03+0.09

[Table/Fig-5]: Effect of age of patients with LC on blood lipid values.
“p<0,05 compared with control Middle-age; **p<0.05 compared with control Old (two sample

Student’s t-test); Values presented as Mean+SE
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Regardless of the aetiology of LC, a reduced concentration of total
cholesterol, LDL, HDL in the blood was determined [Table/Fig-6].
In alcoholic LC, HDL values were significantly lower than in cases
of viral LC. In both HBV associated and HCV cirrhosis, decreased
serum levels of total cholesterol, LDL and HDL were recorded;
triglyceride levels were reduced only in cases of LC caused by HBV
infection [Table/Fig-7].

Examined groups
LC, (n=53)

Control Alcoholic LC Viral LC
Studied indicators (mmol/L) (n=45) (n=55) (n=53)
Total cholesterol 4.62+0.08 3.33+0.13* 3.56+0.14*
LDL cholesterol 2.75+0.08 2.11+0.10* 1.99+0.11*
HDL cholesterol 1.50+0.04 0.91+0.04* 1.23+0.06"/**
Triglycerides 1.12+0.04 0.98+0.07 0.93+0.08

[Table/Fig-6]: Lipid spectrum in relation with aetiology of LC.

*p<0.05 compared with control; *p<0.05 in between groups of alcoholic LC and viral LC (Newman-
Keuls test); Values presented as Mean+SE

Examined groups
Viral LC, n=53
Studied indicators (mmol/L) | Control (n=45) | HBV, (n=14) HCV, (n=39)
Total cholesterol 4.62+0.08 3.85+0.29* 3.45+0.15*
LDL cholesterol 2.75+0.08 2.02+£0.16* 1.98+0.14*
HDL cholesterol 1.50+0.04 1.26+£0.13* 1.21+0.06*
Triglycerides 1.12+0.04 0.78+0.05* 0.98+0.10

[Table/Fig-7]: Association of type of virus with lipid disorders in LC.

“p<0.05 compared with control; **p<0.05 in between groups with HBV LC and HCV LC (Newman-
Keuls test); Values presented as Mean+SE

The duration of the disease did not affect the reduced values of total
cholesterol, LDL, HDL in the blood [Table/Fig-8]. The content of
triglycerides in the blood in patients of LC with duration of more than
10 years was reduced, being lower than in the group of patients
with a disease duration of less than 10 years.

Examined groups

LC, n=108, duration of disease
Studied indicators Control Up to 10 years More than 10 years,
(mmol/L) (n=45 (n=86) (n=86)
Total cholesterol 4.62+0.08 3.43+0.10* 3.49+0.24*
LDL cholesterol 2.75+0.08 2.06+0.08* 1.99+0.17*
HDL cholesterol 1.50+0.04 1.04+0.04* 1.18+0.09*
Triglycerides 1.12+0.04 1.01+0.06 0.74+0.08*/**

[Table/Fig-8]: Effect of duration of LC on lipid indicators in blood.

*p<0.05 compared with control; ** p<0.05 in between groups with LC of duration up to 10 years
and more than 10 years (Newman-Keuls test); Values presented as Mean+SE

Reduced levels of total cholesterol, LDL, HDL were not associated
with the activity of LC and triglyceride levels decreased only with
minimal activity of the process. The parameters of the lipid profile
did not correlate with the activity of aminotransferases.

The appearance of ascites was characterised by comparatively lower
serum levels of total cholesterol, LDL, HDL than in the compensated
variant of the disease [Table/Fig-9]. The presence or absence of
hypersplenism in patients with liver cirrhosis was not associated with
a reduced concentration of total cholesterol and LDL in the blood,
while HDL values were characterised by comparatively higher values
in cases of hypersplenism [Table/Fig-10].

In liver cirrhosis, the content of total cholesterol, HDL and
triglycerides in the blood was not associated with the presence
of oesophageal varices. However, in patients with oesophageal
varices, serum LDL values were statistically significantly lower than
in those without port-caval anastomoses [Table/Fig-11]. Threshold
LDL levels of more than 2.16 mmol/L were associated with a high
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Examined groups

o Presence of ascites, LC, n=108
Studied indicators
(mmol/L) Control, n=45 Absent, n=45 Present, n=63
Total cholesterol 4.62+0.08 3.66+0.13* 3.28+0.13*/**
LDL cholesterol 2.75+0.08 2.23+0.12* 1.92+0.09*/**
HDL cholesterol 1.50+0.04 1.17+0.06* 0.99+0.05*/**
Triglycerides 1.12+0.04 0.99+0.08 0.92+0.07

[Table/Fig-9]: Relation of ascites with lipid disorder in LC.

*p<0.05 compared with control; **p<0.05 in between groups with absence of ascites and presence
of ascites (Newman-Keuls test); Values presented as Mean+SE

Examined groups
Studied indicators LC, n=108, Hypersplenism
(mmol/L) Control, n=45 | Absent, n=30 Present, n=78
Total cholesterol 4.62+0.08 3.45+0.15* 3.44+0.12*
LDL cholesterol 2.75+0.08 2.08+0.10* 2.04+0.10
HDL cholesterol 1.50+£0.04 0.89+0.06* 1.14+0.04*/*
Triglycerides 1.12+£0.04 0.98+0.11 0.94+0.06

[Table/Fig-10]: Relation of hypersplenism with lipid markers in LC.

*p<0.05 compared with control; **p<0.05 in between groups with absence of hypersplenism and
presence of hypersplenism (Newman-Keuls test); Values presented as Mean+SE

probability of absence of dilated oesophageal veins {OR 6.78, 95%
Cl (2.74-16.78)} and were characterised by moderate accuracy
in this aspect (73.1%) [Table/Fig-12]. Indicators of Se, Sp, PPV,
NPV for the above LDL values were 69.7, 74.7, 54.8 and 84.8%,
respectively [Table/Fig-13].

Examined groups
Studied LC: Oesophageal varices, n=108
indicators Control,
(mmol/L) n=45 Absent, n=33 Present, n=75
3.48+0.14* 3.42+0.12*
Total cholesterol | 4.62+0.08 (q=8.09, p<0.05) (q=10.36, p<0.05)
. 1.94+0.09*
LDL cholesterol | 2.7520.08 | A0 0 (q=8.40, p<0.05)/**
a=5.0%, p<. (q=3.37, p<0.05)
1.01+0.07* 1.09+0.04*
HDL cholesterol | 1.50+0.04 (=8.92, p<0.05) (=9.08, p<0.05)
Triglycerides 1.12+0.04 0.99+0.11 0.94+0.06

[Table/Fig-11]: Indicators of lipidogram in relation with presence of oesophageal
phleb-ectasii in LC.

"p<0.05 compared with control; *p<0.05 in between groups with absence of oesophageal varices
and presence of oesophageal varices (Newman-Keuls test); Values presented as Mean+SE
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serum triglyceride content, noticed in patients with grade lll oesophageal
phlebectasias, was lower than the corresponding values in patients
with lower gradations of oesophageal vein dilatation [Table/Fig-14].
Triglyceride values with a cut-off point less than 0.83 mmol/L indicated
an increased chance of severe oesophageal veins dilatation {OR 10.85
(95% CI (2.86-41.19)} [Table/Fig-15], although they had little accuracy
(69.3%) in its prediction indicators Se, Sp, PPV, NPV were 87.5, 60.8,
51.2 and 91.2%, respectively [Table/Fig-16].

Examined groups

LC: oesophageal varices, n=75
Studied indicators Control Grade | Grade Il Grade Ill
(mmol/L) (n=45) (n=22) (n=29) (n=24)
Total cholesterol 4.62+0.08 3.44+0.25* 3.45+0.17* 3.38+0.23*
LDL cholesterol 2.75+0.08 1.86+0.18" 2.07+0.16* 1.84+0.11*
HDL cholesterol 1.50+0.04 1.15+0.11* 1.04+0.07* | 1.11+0.07*
Triglycerides 1.12+0.04 1.00+£0.15* | 1.08+0.10** | 0.71+0.02*

[Table/Fig-14]: Correlation of stage of oesophageal varices in LC with lipid spectrum
in blood.

“p<0.05 compared with control; *p<0.056 compared with oesophageal varices grade Ill (Newman-
Keuls test); Values presented as Mean+SE
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[Table/Fig-15]: ROC curve for triglycerides <0.83 mmol/L and oesophageal varices

grade Ill {OR 10.85, 95% Cl (2.86-41.19)}.

Indicator Se Sp | PPV | NPV
(mmol/L) OR (95% Cl) p | (%) | (%) | @) | (%) | Ac (%)
Iggéysce”des 10.85 (2.86-41.19) | <0.05 | 87.5 | 60.8 | 51.2 | 91.2 | 69.3

[Table/Fig-16]: Diagnostic significance of triglycerides in the prediction of grade Il

oesophageal varices in LC.

The content of total cholesterol, LDL, HDL in the blood decreased
with the severity of the disease according to the Child-Pugh
classification, reaching minimum values in cases of class C,
triglyceride levels were reduced only in decompensated LC. In
patients with class C according to Child-Pugh, all the studied
parameters were significantly lower than in the compensated

[Table/Fig-13]: Diagnostic significance of lipids in predicting the absence of

oesophageal varices in LC.

The authors did not investigate the relationship between reduced
amounts of total cholesterol, LDL, HDL in the blood with the severity
of oesophageal veins dilatation in LC. On the contrary, the decreased
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e | variant of the disease, and LDL levels additionally differed from the
& 40 corresponding values in those examined with class B [Table/Fig-17].
30
20 - Examined groups
13 i LC: Child-pugh class, n=108
Studied indicators Control Class A Class B Class C
0 20 40 60 80 100 (mmol/L) (n=45) (n=43) (n=49) (n=16)
1-5p, % Total cholesterol 4.62+0.08 | 3.71£0.14* | 3.35+0.13* | 3.02+0.27%/*
[Table/Fig-12]: ROC curve of LDL >2.16 mmol/L and absence of oesophageal N ' ex s
varices {OR 6.78, 95% Cl (2.74-16.78)}. LDL cholesterol 2.75+0.08 | 2.32+0.13" | 1.94+0.10%/ 1.66+0.15"/
HDL cholesterol 1.50+0.04 | 1.15+0.05* 1.07+0.06* 0.85+0.10%/**
Indicator p- Se Sp PPV | NPV | Ac Triglycerides 1.12+0.04 | 1.06+0.09 0.95+0.08 0.69+0.05%/**
0y 0 0 0 0, 0y
Iz Sl (o) LD &3) & &) &) () [Table/Fig-17]: Effect of severity of LC on lipid profile in blood.
LDL>2.16 6.78 (2.74-16.78) | <0.05 69.7 74.7 54.8 84.8 731 *p<0.05 compared with control; **p<0.05 compared with class A (Newman-Keuls test); Values

presented as Mean+SE

There was a negative correlation found between the Child-Pugh
scale values with total cholesterol and HDL cholesterol (r=-0.28;
p<0.05; r=-0.27; p<0.05, respectively), and its relationship with
triglycerides tended to be reliable (r=-0.18; p=0.059). There was
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a positive correlation between HDL and triglycerides with serum
albumin levels (r=+0.20; p<0.05; r=+0.23; p<0.05, respectively),
as well as triglycerides with values of prothrombin index (r=+0.23;
p<0.05) [Table/Fig-18].

Child-pugh Prothrombin
Indicator (mmol/L) class Albumin index Bilirubin
Total cholesterol r=-0.28; r=+0.16; r=+0.01; r=+0.01;
p=0.003 p=0.11 p=0.92 p=0.89
LDL cholesterol r=-0.12; r=+0.02; r=-0.14; r=+0.02;
p=0.23 p=0.83 p=0.14 p=0.81
HDL cholesterol r=-0.27; r=+0.20; r=+0.12; r=-0.07;
p=0.005 p=0.03 p=0.22 p=0.42
Triglycerides r=-0.18; r=+0.23; r=+0.23; r=+0.03;
p=0.059 p=0.04 p=0.02 p=0.77

[Table/Fig-18]: Correlation of lipid spectrum with parameters of severity of LC.

Hyperlipidaemia was observed in 19 (17.6%) of patients with LC.
In cases of alcoholic LC, hyperlipidaemia was more common
than absence of hyperlipadaemia (73.7% and 46.1% respectively,
x?=3.7; p=0.053), while demographic, clinical and laboratory
markers of the disease were not associated with its occurrence
[Table/Fig-19].

Hyperlipidaemia, No hyperlipidaemia,
Parameters 19 (17.6%) 89 (82.4%) Significance
Alcoholic LC, n (%) 14/19 (73.7%) 41/89 (46.1%) ©=87;
’ ’ ' p=0.053
2 .
Male sex, n (%) 7/19 (36.8%) 45/89 (50.6%) 1=0.69;
p=0.40
t=0.22,
Age (years) 56.42+1.64 56.93+1.01 0=0.83
Duration of LC, 5.74.0.84 7334065 t=1.08,
(vears) p=0.28
AST, U/l 67.23+8.82 79.84+9.22 t=0.62,
p=0.54
ALT, U/ 41.59+5.06 51.72:4.85 1=0.93,
p=0.35
I t=1.27,
Bilirubin pmol/L 67.69+14.64 42.43+8.62
p=0.21
Albumin, g/L 33.68+1.53 36.1420.66 t=0.91,
’ D T p=0.36
Prothrombin index, t=1.89,
% 76.26+3.83 82.33+1.24 0=0.06
Ch‘|ld-Pugh scale, 7 684051 7122019 t=1.18,
points p=0.24
Child-Pugh class, 5/10/4 38/39/12 x2=1.14;
A/B/C (26.3%/52.6%/21.1%) | (42.7%/43.8%/13.5%) p=0.29
Ascites present, 5 o %?=0.05;
n (%) 11/19 (57.9%) 52/89 (58.4%) =017
Oesophageal varices o o %?=0.15;
present, n (%) 12/19 (63.2%) 63/89 (70.8%) p=0.29
Hypersplenism o o %°=0.02;
present, n (%) 13/19 (68.4%) 65/89 (73.0%) p=0.99

[Table/Fig-19]: Association of lipid spectrum with parameters of severity of LC.

Hypocholesterolaemia observed in 88 (81.5%) of patients
with LC, hypotriglyceridaemia seen in 52 (48.1%) of cases,
hypocholesterolaemia and/or hypotriglyceridaemia seen in 93 (86.1%)
of cases. Patients with or without hypocholesterinaemia and/
or hypotriglyceridaemia did not differ in sex, age, aetiology and
duration of the disease, levels of AST, ALT, bilirubin, albumin,
prothrombin index, Child-Pugh scale, presence of oesophageal
varices and hypersplenism. In cases of hypocholesterolaemia
and/or hypotriglyceridaemia, ascites was relatively more common
(64.5% and 20.0%, respectively, %?=8.8; p=0.003), Child-Pugh
scale class A was less common (35.5% and 66.7%, respectively,
%?=4.0; p=0.045), and the values of the Child-Pugh scale were
higher (7.39+0.19 and 6.20+0.35, respectively, p=0.023).
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DISCUSSION

According to the presented data, in LC, there was a reduced content
of total cholesterol, HDL, LDL and triglycerides in the blood, which
coincides with the results of other authors [15,16,25]. Nevertheless,
the possibility of normal or elevated serum levels of triglycerides,
LDL, VLDL in patients with liver cirrhosis cannot be ruled out against
the background of a decrease in other indicators of the blood lipid
spectrum [17,18].

The decrease in the parameters of the blood lipid profile in patients
with LC did not depend on gender and age. In an earlier study, it
was found that there was no relationship between serum lipid levels
and the age of patients with HCV associated liver pathology [20].

This study did not establish the relationship between the indicators
of total cholesterol, LDL, triglycerides with the aetiology of the
disease, however, in alcoholic LC, HDL values were comparatively
lower than in LC of viral aetiology. It is assumed that the nature
of deviations in lipid metabolism in LC depends on the etiological
factor. Nevertheless, changes in the blood lipid spectrum in
alcoholic LC, as a rule, did not differ from those in the viral aetiology
of the process, with the exception of lower HDL values and higher
triglycerides in alcoholic LC [15,16,26].

According to present data, the content of lipids and lipoproteins
in the blood was not associated with the activity of LC, which
generally corresponds to previously obtained data on the absence
of a relationship between blood lipids and the degree of viremia,
biochemical and histological activity and the stage of viral liver
pathology [20,27]. However, it is possible for lower triglyceride
or total cholesterol values to be present in cases of elevated
aminotransferase values in patients with HBV infection [27,28].

The parameters of the blood lipid spectrum in patients were
negatively associated with manifestations of portal hypertension
in the form of comparatively lower values of total cholesterol,
LDL, HDL with the appearance of ascites, LDL in cases with the
formation of oesophageal varices, as well as triglycerides against
the background of the third-grade dilatation of the oesophageal
veins. Threshold values of LDL of more than 2.16 mmol/L have
been established, which make it possible with a high probability to
exclude the presence of oesophageal varices in LC, as well as the
values of triglycerides (less than 0.83 mmol/L), which characterise
patients with a high risk of having oesophageal varices of the 3¢
grade have been determined.

Oesophageal varices are one of the most severe manifestations of
portal hypertension. The priority of early detection and assessment
of the state of oesophageal phlebectasias in LC is quite obvious,
allowing timely preventive measures for the development of
bleeding. The diagnostic value of non invasive predictors of
dilated oesophageal veins is widely discussed, taking into account
the possibility of their damage during endoscopic examination.
Previously, the prognostic significance of a number of parameters
of haemostatic homeostasis and endothelial dysfunction in the
detection of oesophageal phlebectasias was established [29,30].
It was noted that in patients with non alcoholic fatty liver disease
with severe fibrosis or compensated cirrhosis, a decrease in total
blood cholesterol acted as a predictor of future complications
(including dilated oesophageal veins) [21]. Apparently, the revealed
relationship is due to the fact that the formation and/or aggravation
of portal hypertension is responsible for the violation of the flow of
cholesterol and fatty acids with the portal blood flow to the liver and
the subsequent decrease in the content of lipids and lipoproteins in
the blood.

According to present data, blood lipid profile parameters were
characterised by minimal values in patients with LC with class C
according to Child-Pugh, negatively correlating with the values of
the Child-Pugh scale and positively with the levels of albumin and
prothrombin index. The conjugation of lipid metabolism markers
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with the Child-Pugh and Model for End-stage Liver Disease (MELD)
scales in LC was found earlier [12,16], although not in all studies
[17,26]. In patients with LC, the content of total cholesterol and
LDL in the blood had a predictive ability in relation to class C,
and in total cholesterol, LDL and triglycerides in relation to MELD
values>24 [16]. In our opinion, the found association may be based
on a violation of the synthetic function of the liver, which plays an
important role in metabolism, synthesis, transport, and clearance of
lipids and lipoproteins [2].

Hyperlipidaemia, registered in 17.6% of patients, was associated
with alcoholic aetiology of the process, which confirms the
increased risk of coronary heart disease in cases of alcoholic LC
[11,19]. It is known that the alcoholic nature of hepatic pathology
was a risk factor for obstructive form of IHD and calcification of
coronary arteries [11,31]. In our opinion, patients with alcoholic LC
with elevated levels of blood lipids constitute a risk group for the
development of IHD, which requires further targeted diagnostic
research in this direction.

On the contrary, the majority of patients with LC had
hypocholesterolaemia and/or hypotriglyceridaemia, which coincides
with the previously obtained data [12,13]. Hypolipidaemia was more
often observed in decompensated forms of the disease, which raises
the question of optimising the elements of nutritional support for this
category of patients in order to improve the blood lipid profile.

Thus, patients with LC develop blood lipid spectrum disorders
associated with an unfavourable course of the disease. Lipid
metabolism markers associated with the appearance and weighting
of oesophageal varices in LC can be a useful tool in the non invasive
diagnosis of oesophageal varices.

The effect of virological features of the disease (presence or absence
of HBeAg in HBV cases, HCV genotype, degree of viremia of HCV,
HBV) on lipid profile disorders in patients with viral LC were not
evaluated. It is known that HCV infection is closely associated with
lipid disorders, since the virus uses the host’s lipid metabolism to
maintain its life cycle [32]. The HCV enters the hepatocyte through
ApoE receptors, which normally binds to LDL, then the viral
genome replicates, binding to VLDL, which masks HCV and makes
it inaccessible to the human immune system [33]. The mechanisms
by which HCV virus leads to hypocholesterolaemia have not been
fully elucidated. It is suggested that HCV reduces the activity and
amount of microsomal triglyceride transporter protein, which impairs
the production and secretion of VLDL and LDL [13].

Characteristic disorders of the lipid profile in HCV infection are due
to the use of host lipoproteins by the virus (especially genotype 3)
in the life cycle, which changes the final pathways of cholesterol
synthesis [34,35]. It was previously noticed that lipid profile disorders
in HCV infection were more pronounced in cases of genotype 3a,
[36], did not depend on the level of viremia and virus genotype
[20], positively correlated with the severity of hepatic steatosis and
negatively correlated with the response to antiviral therapy [19,35].

Secondly, in patients with alcoholic LC, the relationship of lipid
disorders with the presence or absence of alcoholic hepatitis, the
duration of alcohol abuse and the dose of ethanol taken, has not
been studied. It is known that alcohol consumption is a common
cause of secondary hyperlipidaemia, manifested by elevated levels
of total cholesterol, triglycerides, VLDL, phospholipids in the blood
and is more common in alcoholic steatosis and steatohepatitis, than
in cirrhosis [37-40].

Thirdly, the association of lipid spectrum abnormalities with
morphological manifestations of LC has not been studied, although
in general, the relationship of reduced blood lipid levels with
biochemical or histological activity, stage of HCV or HBV-associated
liver pathology was not found [20,41,42].

Finally, the study of lipid metabolism markers in the course of
observation of patients with LC would make it possible to establish
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the ability of lipid profile deviations in terms of predicting lethal
outcomes and severe complications of the disease. In patients
who died from acute liver failure, relatively lower levels of HDL
were determined [43], and in patients with liver cirrhosis with an
unfavourable 3-month and 12-month prognosis, lower values of
cholesterol, triglycerides, HDL, and LDL were observed [42]. The
content of total cholesterol in the blood of less than 2 mmol/L had
an accuracy of 75% in predicting mortality in LC [44], and values of
<2.8 mmol/L were predictors of 3-month and 12-month mortality,
which allows them to be used in predicting the mortality of patients
with LC, taking into account the imperfection of the MELD scale
[43]. At the same time, there were no differences in the incidence
of hypocholesterolaemia and/or hypotriglyceridaemia in surviving
and deceased patients over a 4-year follow-up period in patients
with LC [13].

Limitation(s)

The present study was limited by small sample size. There is a need
of alarge multicentred clinical analysis of patients for generalising the
results. A comparative analysis of virological features of the disease,
presence or absence of HBeAg in HBV cases, HCV genotype,
degree of viremia of HCV, HBV on lipid profile disorders, which were
not studied in our current research must be analysed for clarifying
the extent of lipid disorder with aetiology of LC.

CONCLUSION(S)
With LC, there was a decrease in the serum content of total
cholesterol, triglycerides, HDL, LDL, regardless of gender and age
of patients, associated with the severity of portal hypertension and
the severity of the disease. Low density lipoprotein values of more
than 2.16 mmol/L were associated with an increased chance of
absence of oesophageal varices in patients with LC, triglyceride
levels less than 0.83 mmol/L predict the presence of grade 3
oesophageal varices.
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