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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 Il) 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 (Fibrolndex-4) and the liver parenchyma elasticity (kPa) determined by the shear wave
elastography method.

Results. Values of liver parenchyma elasticity in patients of group Il of classes A, B, and C were higher compared to group
| same classes (P < 0.05). FIB-4 indicators in patients of group Il were higher than classes A, B, and C compared to group |
(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.

3MmiHKM noka3HUKIB (Gibpo3y y XBOPUX HA AAKOTOABHUM LIUPO3 NEYIHKU
Y NOEAHAHHI 3 HEAAKOTOABHOIO )XMPOBOIO XBOP060IO NeviHKK
3aneXHO BiA CTaaji LMpo3y

H. P. MaTtkoBcbKa, H. I. BipcTiok, M. P. Tepuuy, Y. B. banaH, 10. B. lMepuoBury

MeTa po60TH — BUBYEHHS 3MiH MOKa3HWKIB hibpo3y NapeHXiMu NeYiHKW y XBOPUX Ha ankoronbHUIA LMpo3 NeviHkv npu noesa-
HaHHi 3 HearnKoroMbHO K1POBOH XBOPODOHO MeEYiHKY 3arnexHO BiA AekoMMneHcaLii XBOPObY, BUKOPUCTOBYOUM 3CYBHOXBUILOBY
enactorpadito Ta iHgekc FIB-4.

Matepianu Ta metogm. O6ctexunu 204 nauieHTn: y 78 oci6 (I rpyna) giarHocTyBanm ankorornbHUM Lypo3 nevidkm (ALM),
y 126 (Il rpyna) — noegHaHHs ALIM i HeankoronbHOI xmpoBoi xBopobu neviHki (HAXKXMT). MauieHTiB noginumv Ha nigrpynu
3anexHo Bif KnaciB koMmneHcauii 3a kputepiem Yannba—TTto (A, B, C). CtyniHb ¢hibpo3y napeHxiMn nedyiHk1 ouiHoBanu 3a
[10MOMOrOt0 po3paxyHkKy iHaekcy ibpo3y FIB-4 (Fibrolndex-4) Ta 3a BenuuuHoto enactuyHocTi (kPa) napeHximu nedviHku, siky
B3Ha4anM MeTOA0M 3CYBHOXBUNBOBOI enactorpadii.

PesynkraTu. [NokasHyk enacTuiHOCTi napeHximm neviHkv y nauienTis |l rpynu knacie A, B ta C 6yB BULLMM NOPIBHAHO 3 Ma-
uieHtamm | rpynu (p < 0,05). MokasHukn FIB-4 y naujenTis || rpynu knacis A, B Ta C 6ynu BuLLi NopiBHAHO 3 Takumu y | rpyni
(p < 0,05). ¥ xBopux Ha ALIM 3a HassHocTi HAXKXTT BU3Hauunnu npsmi KOpensLii Mk BENWYMHOK nokasHuka Yanng—ITio
Ta enacTUYHICTIO NapeHXiM1 neviHku, BenuyuHot iHgekcy MELD Ta enacTuYHICTIO mapeHXiMy NediHkK, BENUYUHO Mo-
kasHuka Yanng-'to Ta ingekcom FIB-4, ingpekcom MELD Ta iHgekcom FIB-4, iHaekcom FIB-4 Ta enactuyHicTio napexximm
nesdiHKu.

BucHoBku. Y xBopux Ha AL, 3a gaHnmu enactorpadii Ta 3a iHgekcom FIB-4, nokasHuky hibposy 36inbLUyoThCA 3anexHO
Bif cTagji aekomneHcadii. 3a pesynstatamu enacrorpadii Ta 3a inaekcom FIB-4, y xsopux Ha ALIM nokasHuku chibposy bynu
GinbLwmmm 3a HassHocTi HAXKXTT Ha BCix cTagisix Lmposy nediHku. BennunHa gidposy y xsopwx Ha AL 3a HasisHocTi HAXKXT,
3a faHumm enactorpadii Ta 3a iHaekcom FIB-4, kopenioe 3 NOKa3HUKOM TSHXKKOCTI Lpo3y nediHku Yanng-ITio Ta nporHoc-
TWYHUM iHaekcom MELD. MoeaHaHHs 3cyBHOXBWILOBOI enacTorpadii Ta iHaekcy FIB-4 — BaxMBi AiarHOCTUYHI MOKa3HWKK
[NS OUHIOBaHHS CTyneHst hibpo30yTBOPEHHS Y NEYiHL.
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NU3meHeHUs nokasatenel GU6Po3a y 60AbHbIX aAKOTOABHBIM LLUPPO3OM NEUEHH
NPU COUETaHUMU C HEAAKOTOAbHOMW )XMPOBOW 60AE3HbIO NeYEHN B 3aBUCUMOCTH
OT CTaAMM LMppoO3a

H. P. MatkoBckas, H. I. BupcTiok, I1. P. lepuy, Y. B. BanaH, 0. B. Nepuosuy

Llenb paboTbl — 13yyeHune n3MeHeHuin nokasarenei ubposa napeHxmMmMbl NeHeHn y 60mbHbIX ankororbHbIM LIMPPO30M NeveH
MpY COMETaHNM C HeanKOromnbHOW XXMPOBOI 6OMNE3HbLI0 NEYEHM B 3aBUCUMOCTY OT AEKOMMEHCALMM 6ONE3HY C UCMIONb30BaHNEM
anactorpaduv coBUroBOMN BOMHbI U nHAekca FIB-4.

Matepuansbl u metogbl. Obcnenosanu 204 naumeHTa: y 78 yenoBek (I rpynna) AMArHOCTUPOBAH anKorofbHbIA LMpPo3
nedenu (ALIM), y 126 (Il rppynna) — codetanne ALIM ¢ HeankoronbHOM xupoBol 6onesHbto nedern (HAXKBIM). MauneHToB
NOAENUIM Ha NOATPYNMbI B 3aBUCMMOCTM OT KNaccoB KoMneHcauwmu no kputepuio Yannsa—Tbto (A, B, C). CteneHb gmbposa
napeHX1MMbl NEYEHM OLIEHMBANM C MOMOLLBH pacyeTa nHaekca ¢ubposa FIB-4 (Fibrolndex-4) n no BennymHe anactuyHOCTH
(kPa) napeHxumbl neyYeHu, KOTopyto onpeaensiny MeTo4oM anactorpacum CABUIOBOW BOMHBI.

Pesynbrathl. okasatenb anacTU4HOCTU MapeHxuMbl nedeHn y nauuenTos |l rpynnbl knaccoB A, B u C 6bin Bbile no
CpaBHeHuIo ¢ naumeHTamu | rpynnsl (p < 0,05). Mokasatenu FIB-4 y nauvenTos Il rpynnbl knaccos A, B u C Gbinu Bbiwe no
CpaBHEHMIO € TakumMu nokasatensamu | rpynnbi (p < 0,05). Y 6onbHbix ALIM npu Hanuan HAXKBIT yctaHoBReHb! npsiMble Kop-
pensaumv Mexay BenuumHon nokasartens Yannsa—T1bio 1 anacTMYHOCTBI0 NapeHXUMbI NeYeHn, BennumHo nipekca MELD n
3MaCTUYHOCTBIO NapeHXMbI NeYeH, BennunHo nokasatens Yannea-Meto n nhgekcom FIB-4, ungekcom MELD u nHgekcom
FIB-4, uipexkcom FIB-4 1 anacTyHOCTLIO NapeHXMMbl NEYEHN.

BbiBoabl. Y 60onbHbIx AL, no gaHHbIM anactorpadum u FIB-4, nokasatenu ¢ubposa yBennumsatoTcst B 3aBUCUMOCTH OT
cTagun gekomneHcauwmu. Mo gaHHbIM anactorpacum u FIB-4, y 6onbHbix ALIM nokasatenu ¢gubposa Obinu Boie npu Ha-
nnamm HAXKBIT Ha Bcex cTaausix Lmppo3a nedeHn. BennyuHa ¢mbposa y 6onbHbix ALM npu Hannaum HAXKBIT, no faHHbIM
anactorpacuv n FIB-4, koppenupyeT ¢ nokasatenem TSecTu Lmupposa neveHn Yannoba—lbt0 1 nporHoCTUYECKM MHOEKCOM
MELD. CouetaHve anactorpachumn CABMroBow BOMHbI U MHAekca FIB-4 — BaxHble AnarHoCTMYeCKye nokasaten Ans oLeHkn

cTeneHn mbpo3oobpasoBaHns B NeYeHU.

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.

Pathologia. Volume 17. No. 1, January — April 2020

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 1) and 126 people had a combination of alco-
holic liver cirrhosis (ALC) with NAFLD (group Il). Among
the patients of group | 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 Il
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 | and Il were subdivided depending on
the Child-Pugh classes of LC compensation: IA(n=17), 1B
(n=38),IC (n=23); lIA(n=44),11B (n=48), lIC (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 x log_ serum bilirubin level (mg/dL)
+11.2 x log, 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 (Fibrolndex-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

KnaloueBble cnoBa:
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60Ae3Hb NeyeHH,
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FIB-4 index was calculated by the formula: (patient age
[years] x ASAT level [U/L]: platelet level [x10%L] x ALAT
Vlevel [UL]).

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 Excel. 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 Il 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 Il they were higher than those of group 1 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

ISSN 2306-8027  http://pat.zsmu.edu.ua

corresponded to stage F4 according to the METAVIR
classification (Table 7). In both groups, this indicator in-
creased with increasing decompensation of the disease.
In particular, in group | 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 Il 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 Il patients compared to group
| patients. In particular, in llA, 1IB 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 IB compared to group IA
indicator by 14.69 %, in the group IC patients compared
with group IB —by 7.14 %, in group |IB patients compared
to group llIA indicator — by 15.36 %, in group |IC patients
compared to group IIB indicator — by 8.13 % (P < 0.05).
FIB-4 indicators in patients of group Il were higher than
classes A, B, and C compared to group | 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 Il patients compared with group
| 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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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

Class A
Group |, oup Il Group |, Group Il Group |, Group Il
n=17 n=44 n=38 n=48 n=23 n=34

Parameters, units

Elasticity of liver parenchyma, kPa 15.34 £1.13 19.26 +1.23* 20.63 £ 1.35° 26.31+£1.27"¢ 25.71+1.13% 33.96 + 1.20%7¢
Index FIB-4 3.58 +0.11 3.84 +0.09* 4.06 +0.11° 4.43 +0.08'° 4.35+0.074° 4.79 +0.0627¢

Child-Pugh score 5.32+0.48 6.53 £ 0.38" 7.69+0.52° 9.31+0.54'¢ 12.61+0.64%° 14.34 +0.73278
Index MELD 10.23 £ 0.86 13.42 +0.98* 16.76 + 0.83° 19.74 £ 0.72'° 23.65 £ 1.024° 2743 £0.79278

*: significance of difference of indicators between groups IA i [IA (P < 0.05); ": significance of difference of indicators between groups IB i IIB (P < 0.05); 2 significance of
difference of indicators between groups IC i IIC (P < 0.05); *: significance of difference of indicators between groups IA i IB (P < 0.05); “: significance of difference of indicators
between groups IB i IC (P < 0.05); % significance of difference of indicators between groups IAi IC (P < 0.05); &: significance of difference of indicators between groups 1A i [IB
(P < 0.05); ": significance of difference of indicators between groups 1B i [IC (P < 0.05); & significance of difference of indicators between groups IIAi IIC (P < 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.

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

Pathologia. Volume 17. No. 1, January — April 2020

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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