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Objective was to study changes in liver parenchyma fibrosis in patients with alcoholic liver cirrhosis associated with non-al-
coholic fatty liver disease depending on decompensation using shear wave elastography and FIB-4 index.

Material and methods. The study included 204 patients. Among them, 78 patients (Group I) had alcoholic liver cirrhosis 
(ALC) and 126 patients (Group II) had a combination of ALC with non-alcoholic fatty liver disease (NAFLD). Patients were 
subgrouped according to compensation classes by the Child-Pugh score (A, B, C). The degree of liver parenchyma fibrosis 
was assessed by calculating the FIB-4 (FibroIndex-4) and the liver parenchyma elasticity (kPa) determined by the shear wave 
elastography method.

Results. Values of liver parenchyma elasticity in patients of group II of classes A, B, and C were higher compared to group 
I same classes (P < 0.05). FIB-4 indicators in patients of group II were higher than classes A, B, and C compared to group I 
(P < 0.05). In patients with ALC in combination with NAFLD, direct correlations were established between the value of Child-
Pugh score and the elasticity of the liver parenchyma, the value of the MELD index and the elasticity of the liver parenchyma, 
the value of Child-Pugh score and FIB-4 index, the value of MELD index and FIB-4 index, FIB-4 index and liver parenchyma  
elasticity.

Conclusions. In patients with ALC according to elastography and FIB-4 index, fibrosis indicators increase depending on 
the stage of decompensation. According to elastography and FIB-4 index in patients with ALC, fibrosis indicators were higher 
in combination with NAFLD at all stages of liver cirrhosis. The magnitude of fibrosis in patients with ALC in combination 
with NAFLD according to elastography and the FIB-4 index correlates with the severity of liver cirrhosis by Child-Pugh and 
MELD prognostic index. The combination of shear wave elastography and FIB-4 index are important diagnostic indicators for 
assessing the degree of fibrosis in the liver.

Зміни показників фіброзу у хворих на алкогольний цироз печінки  
у поєднанні з неалкогольною жировою хворобою печінки  
залежно від стадії цирозу

Н. Р. Матковська, Н. Г. Вірстюк, П. Р. Герич, У. В. Балан, Ю. В. Перцович
Мета роботи – вивчення змін показників фіброзу паренхіми печінки у хворих на алкогольний цироз печінки при поєд-
нанні з неалкогольною жировою хворобою печінки залежно від декомпенсації хвороби, використовуючи зсувнохвильову 
еластографію та індекс FIB-4.

Матеріали та методи. Обстежили 204 пацієнти: у 78 осіб (І група) діагностували алкогольний цироз печінки (АЦП), 
у 126 (ІІ група) – поєднання АЦП і неалкогольної жирової хвороби печінки (НАЖХП). Пацієнтів поділили на підгрупи 
залежно від класів компенсації за критерієм Чайльд–П’ю (А, В, С). Ступінь фіброзу паренхіми печінки оцінювали за 
допомогою розрахунку індексу фіброзу FIB-4 (FibroIndex-4) та за величиною еластичності (kPa) паренхіми печінки, яку 
визначали методом зсувнохвильової еластографії.

Результати. Показник еластичності паренхіми печінки у пацієнтів II групи класів А, В та С був вищим порівняно з па-
цієнтами I групи (p < 0,05). Показники FIB-4 у пацієнтів II групи класів А, В та С були вищі порівняно з такими у I групі 
(р < 0,05). У хворих на АЦП за наявності НАЖХП визначили прямі кореляції між величиною показника Чайлд–П’ю 
та еластичністю паренхіми печінки, величиною індексу MELD та еластичністю паренхіми печінки, величиною по-
казника Чайлд–П’ю та індексом FIB-4, індексом MELD та індексом FIB-4, індексом FIB-4 та еластичністю паренхіми  
печінки.

Висновки. У хворих на АЦП, за даними еластографії та за індексом FIB-4, показники фіброзу збільшуються залежно 
від стадії декомпенсації. За результатами еластографії та за індексом FIB-4, у хворих на АЦП показники фіброзу були 
більшими за наявності НАЖХП на всіх стадіях цирозу печінки. Величина фіброзу у хворих на АЦП за наявності НАЖХП, 
за даними еластографії та за індексом FIB-4, корелює з показником тяжкості цирозу печінки Чайлд–П’ю та прогнос-
тичним індексом MELD. Поєднання зсувнохвильової еластографії та індексу FIB-4 – важливі діагностичні показники 
для оцінювання ступеня фіброзоутворення у печінці.

Ключові слова:  
алкогольна 
хвороба печінки, 
неалкогольна 
жирова хвороба 
печінки, цироз 
печінки.

Патологія. 2020.  
Т. 17, № 1(48).  
С. 10-14

Key words:  
alcoholic liver 
disease, non-
alcoholic fatty 
liver disease, 
liver cirrhosis.

Pathologia  
2020; 17 (1), 10-14

*E-mail:  
nmail4you@gmail.com

UDC 616-002.17+616.36-004+616.36 
DOI: 10.14739/2310-1237.2020.1.203626Оригінальні дослідження

https://orcid.org/0000-0002-9924-2127
mailto:nmail4you%40gmail.com?subject=
https://doi.org/10.14739/2310-1237.2020.1.203626


11Pathologia. Volume 17. No. 1, January – April 2020 ISSN 2306-8027    http://pat.zsmu.edu.ua

Изменения показателей фиброза у больных алкогольным циррозом печени  
при сочетании с неалкогольной жировой болезнью печени в зависимости  
от стадии цирроза

Н. Р. Матковская, Н. Г. Вирстюк, П. Р. Герич, У. В. Балан, Ю. В. Перцович
Цель работы – изучение изменений показателей фиброза паренхимы печени у больных алкогольным циррозом печени 
при сочетании с неалкогольной жировой болезнью печени в зависимости от декомпенсации болезни с использованием 
эластографии сдвиговой волны и индекса FIB-4.

Материалы и методы. Обследовали 204 пациента: у 78 человек (I группа) диагностирован алкогольный цирроз 
печени (АЦП), у 126 (II группа) – сочетание АЦП с неалкогольной жировой болезнью печени (НАЖБП). Пациентов 
поделили на подгруппы в зависимости от классов компенсации по критерию Чайльд–Пью (А, В, С). Степень фиброза 
паренхимы печени оценивали с помощью расчета индекса фиброза FIB-4 (FibroIndex-4) и по величине эластичности 
(kPa) паренхимы печени, которую определяли методом эластографии сдвиговой волны.

Результаты. Показатель эластичности паренхимы печени у пациентов II группы классов А, В и С был выше по 
сравнению с пациентами I группы (p < 0,05). Показатели FIB-4 у пациентов II группы классов А, В и С были выше по 
сравнению с такими показателями I группы (р < 0,05). У больных АЦП при наличии НАЖБП установлены прямые кор-
реляции между величиной показателя Чайльд–Пью и эластичностью паренхимы печени, величиной индекса MELD и 
эластичностью паренхимы печени, величиной показателя Чайльд-Пью и индексом FIB-4, индексом MELD и индексом 
FIB-4, индексом FIB-4 и эластичностью паренхимы печени.

Выводы. У больных АЦП, по данным эластографии и FIB-4, показатели фиброза увеличиваются в зависимости от 
стадии декомпенсации. По данным эластографии и FIB-4, у больных АЦП показатели фиброза были выше при на-
личии НАЖБП на всех стадиях цирроза печени. Величина фиброза у больных АЦП при наличии НАЖБП, по данным 
эластографии и FIB-4, коррелирует с показателем тяжести цирроза печени Чайльд–Пью и прогностическим индексом 
MELD. Сочетание эластографии сдвиговой волны и индекса FIB-4 – важные диагностические показатели для оценки 
степени фиброзообразования в печени.

According to the World Health Organization, alcohol 
abuse causes about 3.3 million deaths each year, which 
is 5.9 % of the total mortality rate. Almost 5 % of overall 
morbidity and disability are alcohol related. Alcoholic 
liver cirrhosis (ALC) is the most common disorder of all 
gastrointestinal tract diseases. In developed countries, 
alcohol, along with hepatitis C virus and metabolic syn-
drome are among the leading causes of hepatocellular 
carcinoma (HCC) [4].

Recently, it has been revealed that non-alcoholic fatty 
liver disease (NAFLD) is the most prevalent liver disease 
in Europe, the USA and Asia and is associated with in-
creased mortality. According to Charlton et all, NAFLD is 
the third most popular indication for liver transplantation 
in the United States and the only indication that is steadily 
increasing in frequency [3,7]. The prevalence of NAFLD 
reaches more than 90 % among people suffering from 
obesity and diabetes [1,2,9,11].

Liver cirrhosis (LC) is considered to be a precursor 
to the HCC, and its frequency has been constantly in-
creasing [4].

At present, it is important to develop and implement 
methods for the assessment of fibrosis, and these 
methods should be convenient-to-use and economically 
feasible to prevent the progression of prognostically 
adverse events.

Aim
Objective was to study changes in liver parenchyma 
fibrosis in patients with alcoholic liver cirrhosis asso-
ciated with non-alcoholic fatty liver disease depending 
on decompensation using shear wave elastography 
and FIB-4 index.

Material and methods of research
The study involved 204 patients with diagnosed LC who 
were hospitalized in the gastroenterology department of 
the Ivano-Frankivsk Regional Clinical Hospital. Among 
them, 78 people were diagnosed with ALD at the stage of 
LC (group I) and 126 people had a combination of alco-
holic liver cirrhosis (ALC) with NAFLD (group II). Among 
the patients of group I there were 24 women and 54 men 
(mean age 53.2 ± 11.4 years) and average duration of 
the disease 5.9 ± 2.1 years; among patients of group II 
there were 22 women and 104 men aged 47.8 ± 9.4 years 
and average duration of the disease 4.2 ± 2.7 years. 
Patients of groups I and II were subdivided depending on 
the Child-Pugh classes of LC compensation: IA (n = 17), ІВ 
(n = 38), ІС (n = 23); IIA (n = 44), IIB (n = 48), IIC (n = 34).

ALC was diagnosed according to the Adapted Clinical 
Guideline “Alcoholic Liver Disease” (the Ministry of Health 
of Ukraine, 2014). NAFLD was diagnosed according 
to the Adapted Clinical Guideline “Non-Alcoholic Fatty 
Liver Disease” (the Ministry of Health of Ukraine, 2014). 
The severity of LC was evaluated by Child-Pugh score. 
MELD index (Mayo Endstage Liver Disease, 2001) was 
calculated with electronic calculator: 

MELD index = 3.8 × loge serum bilirubin level (mg/dL)  
+ 11.2 × loge serum creatinine level (mg/dL).

General clinical, instrumental and laboratory exa-
minations. The degree of liver parenchyma fibrosis was 
assessed by calculating the FIB-4 (FibroIndex-4) and 
the liver parenchyma elasticity (kPa) determined by 
the shear wave elastography method on the GE Logiq E8 
with assessment of the degree of fibrosis on METAVIR 
scale. The confirmation of the degree of F4 fibrosis by 
the method of elastography was the value of the elas-
ticity of the liver parenchyma more than 11.9 kPa. The 
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FIB-4 index was calculated by the formula: (patient age 
[years] × ASAT level [U/L]: platelet level [×109/L] × ALAT 
√level [U/L]).

To determine the aetiology of the disease, more 
than 2 doses of alcohol (1 standard dose = 10 g of ethyl 
alcohol) per day for women and more than 4 doses for 
men were considered according to the recommendations 
of the World Health Organization, CAGE (Cut, Annoyed, 
Guilty, Eye-opener), AUDIT (Alcohol Use Disorders Iden-
tification Test, 1989), PAS questionnaire (post-alcohol 
syndrome, developed by P. P. Ogurtsov, A. B. Pokrovsky, 
A. E. Uspensky), LeGo grid (P. M. LeGo (1976) in 
modification by O. B. Zharkov, 2000), ANI index (Alco-
holic liver disease/nonalcoholic fatty liver disease index, 
2006), assessment of fat and carbohydrate metabolism 
(the presence of insulin resistance), NAFLD fibrosis score. 
The control group consisted of 20 healthy individuals, who 
were age and gender matched. The study was conduct-
ed in accordance with the ethical principles of scientific 
research, the principles of the Declaration of Helsinki.

Statistical processing of the obtained results was 
carried out using the software package Statistica v. 12.0 
(StatSoft, USA, trial) and Microsoft Exсel. The data were 
checked using the Shapiro-Wilk test. Since the data 
correspond to the normal type of distribution (P > 0.05), 
the interval (M ± m) was chosen as a measure of central 
tendency. The Student’s t-test was used to test the null hy-
pothesis of establishing the difference between the com-
parison groups; the Newman–Keuls test was used to test 
the statistical significance of the difference in indicators. 
For quantitative data, the correlation was estimated using 
the Pearson parametric method of paired correlation. 
Statistically significant differences were considered at 
P < 0.05. The difference was statistically significant.

Results
Analyzing the clinical examination data it was found that 
the signs of astheno-vegetative, pain, dyspeptic, hepa-
torenal, hepatopulmonary syndromes, jaundice, medica-
mentally uncontrolled ascites, and manifestations of liver 
encephalopathy were more frequent in group II patients 
of the corresponding classes, which was accompanied 
by a more severe ALC by Child-Pugh severity score and 
MELD index, that is prognostic index for liver diseases 
taking into account bilirubin, international normalized ratio 
(INR) and serum creatinine.

In patients of both groups, they increased with ALC 
decompensation increasing. However, in patients of 
group II they were higher than those of group I by 22.74 % 
and 31.18 %, 21.06 % and 17.78 %, 13.72 % and 15.98 % 
of classes A, B, C, respectively (P < 0.05). Such results in-
dicate a more severe clinical course and more pronounced 
rates of progression of hepatic failure in individuals with 
combination of ALC and NAFLD, which is caused by 
a more pronounced increase of inflammatory-necrotic 
process and the process of fibrosis in the liver and is ac-
companied by pronounced systemic changes in the blood 
flow, resulting in eventually to the development of multiple 
organ failure with adverse lethal consequences.

According to the results of the shear wave elastogra-
phy, the elasticity of the liver parenchyma in all patients 

corresponded to stage F4 according to the METAVIR 
classification (Table 1). In both groups, this indicator in-
creased with increasing decompensation of the disease. 
In particular, in group I elasticity of liver parenchyma in 
class B exceeded that in class A patients by 1.34 times, 
and in class C exceeded that in class B persons by 1.24 
times (P < 0.05). In group II persons, the class B liver 
parenchyma elasticity index exceeded that in class A by 
1.37 times and in class C exceeded that in class B by 
1.29 times (P < 0.05). Values of liver parenchyma elas-
ticity were higher in group II patients compared to group 
I patients. In particular, in IIA, IIB and IIC persons, they 
were higher than the indicators of IA, IB and IC patients 
by 1.25, 1.27 and 1.32 times, respectively (P < 0.05).

The FIB-4 index in patients in both groups increased 
depending on the stage of decompensation. This indicator 
was higher in patients of group IВ compared to group IA 
indicator by 14.69 %, in the group IC patients compared 
with group IВ – by 7.14 %, in group IIB patients compared 
to group IIA indicator – by 15.36 %, in group IIC patients 
compared to group IIВ indicator – by 8.13 % (P < 0.05). 
FIB-4 indicators in patients of group II were higher than 
classes A, B, and C compared to group I by 7.26 %, 
9.11 %, and 10.11 %, respectively (P < 0.05).

Higher values of liver parenchyma elasticity index 
and FIB-4 index in group II patients compared with group 
I patients show more pronounced fibrogenesis processes 
in patients with combination of ALC and NAFLD. These 
results indicate the effect of the combination of ALC and 
NAFLD on the increase in the intensity of fibrogenesis 
in the liver.

In patients with ALC in combination with NAFLD, 
direct correlations were established between the value 
of Child-Pugh score and the elasticity of the liver paren-
chyma (r = +0.69; P = 0.0006), the value of the MELD 
index and the elasticity of the liver parenchyma (r = +0.61; 
P = 0.0003), the value of Child-Pugh score and FIB-4 
index (r = +0.67; P = 0.0005), the value of MELD index 
and FIB-4 index (r = +0.58; P = 0.0008), FIB-4 index and 
liver parenchyma elasticity (r = +0.72; P = 0.0005). Such 
correlations indicate a direct relationship of fibrosis (ac-
cording to elastography and FIB-4 index) and Child- Pugh 
severity score and MELD prognostic index in patients with 
combination of ALC and NAFLD.

Discussion
Liver biopsy is considered to be the “gold standard” for 
the diagnosis of diffuse liver diseases. However, this me-
thod is invasive and carries considerable risks and costs 
[14]. Non-invasive techniques are alternative solution, 
which will allow evaluating the condition of the liver as a 
whole but not the particular samples of liver tissue [15].

Non-invasive methods for assessing the degree 
of liver fibrosis include ultrasound liver elastography 
and laboratory panels that are widely used in practical 
medicine. FIB-4 is a laboratory panel comprising four 
indicators (age, platelet count, alanine aminotransferase 
and aspartate aminotransferase levels); they are available 
at primary and secondary medical care and not expensive 
[5,6]. According to many studies, the use of FIB-4 index 
is recommended for assessment of the degree of liver 
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fibrosis. Given its noninvasiveness and simplicity, the FIB-
4 index has the advantage.

However, its use as a single method does not provide 
sufficient reason to replace the need for a liver biopsy 
[10,12,14]. Ultrasound elastography shows a fairly accu-
rate assessment of the degree of fibrosis and is recom-
mended as an alternative to liver biopsy in patients who 
cannot undergo invasive procedures [8,13].

In our work, to assess the degree of fibrosis in patients 
with combination of ALC and NAFLD, we used indicators 
of liver parenchyma elasticity according to the results of 
shear wave elastography and FIB-4 index. The fibrosis 
indicators in patients with combination of ALC and NAFLD 
were higher in A, B, and C classes in comparison with 
those in ALC patients without NAFLD.

According to our results, in patients with ALC the com-
bination with NAFLD accompanied by a more severe 
clinical course according to the Child-Pugh score and 
the MELD index. In patients with combination of ALC 
and NAFLD we have found a direct correlation of fibrosis 
(according to elastography indicators and FIB-4 index) 
with Child-Pugh severity score and MELD index.

As the shear wave elastography and laboratory 
panel FIB-4, according to the literature [12], show fairly 
accurate results in the study of liver fibrosis and correlate 
with the indicators of Child-Pugh and MELD scales, a 
combination of these methods may, in our opinion, be an 
alternative to liver biopsy for the assessment of the de-
gree of liver fibrosis and the prediction of the subsequent 
course of the disease in patients with combination of ALC 
and NAFLD.

Conclusions
1. In patients with ALC according to elastography 

and FIB-4 index, fibrosis indicators increase depending 
on the stage of decompensation.

2. According to elastography and FIB-4 index in 
patients with ALC, fibrosis indicators were higher in 
combination with NAFLD at all stages of liver cirrhosis.

3. The values of fibrosis in patients with ALC in 
combination with NAFLD according to elastography and 
the FIB-4 index correlates with the severity of LC by Child-
Pugh and MELD prognostic index.

4. The combination of shear wave elastography 
and FIB-4 index are important diagnostic indicators for 

assessing the degree of fibrosis in the liver in patients 
with ALC in combination with NAFLD.

The perspective for the further scientific research 
is to study the treatment of alcoholic liver disease at 
the stage of cirrhosis associated with non-alcoholic 
fatty liver disease, depending on the compensation of 
the disease.
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Table 1. Parameters of fibrosis and severity of alcoholic liver cirrhosis depending on the presence of concomitant non-alcoholic fatty liver disease and 
Childe-Pugh class, M ± m

Parameters, units Class А Class В Class С
Grоup І,
n = 17

Grоup IІ,
n = 44

Grоup І,
n = 38

Grоup IІ,
n = 48

Grоup І,
n = 23

Grоup IІ,
n = 34

Elasticity of liver parenchyma, kPa 15.34 ± 1.13 19.26 ± 1.23* 20.63 ± 1.353 26.31 ± 1.271,6 25.71 ± 1.134,5 33.96 ± 1.202,7,8

Index FIB-4 3.58 ± 0.11 3.84 ± 0.09* 4.06 ± 0.113 4.43 ± 0.081,6 4.35 ± 0.074,5 4.79 ± 0.062,7,8

Child-Pugh score 5.32 ± 0.48 6.53 ± 0.38* 7.69 ± 0.523 9.31 ± 0.541,6 12.61 ± 0.644,5 14.34 ± 0.732,7,8

Index MELD 10.23 ± 0.86 13.42 ± 0.98* 16.76 ± 0.833 19.74 ± 0.721,6 23.65 ± 1.024,5 27.43 ± 0.792,7,8

*: significance of difference of indicators between groups ІА і ІІА (Р < 0.05); 1: significance of difference of indicators between groups ІВ і ІІВ (Р < 0.05); 2: significance of 
difference of indicators between groups ІС і ІІС (Р < 0.05); 3: significance of difference of indicators between groups ІА і ІВ (Р < 0.05); 4: significance of difference of indicators 
between groups ІВ і ІС (Р < 0.05); 5: significance of difference of indicators between groups ІA і ІС (Р < 0.05); 6: significance of difference of indicators between groups ІІА і ІІВ 
(Р < 0.05); 7: significance of difference of indicators between groups ІІВ і ІІС (Р < 0.05); 8: significance of difference of indicators between groups ІІA і ІІС (Р < 0.05). Indicators 
of liver parenchyma elasticity according to the results of shear wave elastography and indicators of the FIB-4 index in patients with combination of ALC and NAFLD were 
higher in classes A, B and C compared to those in patients with ALC without NAFLD. In ALC patients the combination with NAFLD was accompanied by a more severe ALC 
according to the Child-Pugh score and the MELD prognosis.
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