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Objective: to evaluate the possibility of determining the stage of non-alcoholic fatty liver disease (NAFLD) with the help of indirect
non-invasive markers of fibrosis and elastography.

Material and methods. The study involved 43 patients with type 2 diabetes mellitus (DM) and manifestation of NAFLD, including
26 (60.5 %) females and 17 (39.5 %) males. All the patients underwent an extensive ultrasound examination of the liver, namely
determination of its size below the costal arch, a duplex examination to assess the distribution of hepatic vessels, determine
possible blood flow trouble and its type.

B-mode liver ultrasound with real-time elastography on Hitachi Hi Vision Avius apparatus was also performed. The presence and
stage of fibrosis were assessed using the Bonacini discriminant score, METAVIR and Ishak scoring systems. A correlation analysis
between results of various methods of liver fibrosis stage assessment in patients with type 2 DM and NAFLD was also conducted.

Results. Generally, in patients with type 2 DM and NAFLD, mild fibrosis (FO—F2) was diagnosed. The assessment of liver fibrosis
intensity according to sonoelastography and other non-invasive methods (Bonacini, Ishak and METAVIR scores) gave comparable
results. The results of liver fibrosis stage assessment in patients with type 2 DM and NAFLD according to sonoelastography were
strongly correlated with the results of Bonacini classification (discriminant) score. The results of the Ishak and METAVIR scores
were moderately correlated with the sonoelastography data and strongly correlated precisely in advanced stages of hepatic
fibrosis.

Conclusions. The results obtained show the importance of criteria for NAFLD assessment in patients with type 2 DM, the need
to determine NAFLD and liver fibrosis stages. The combination of ultrasound diagnosis, serum biomarkers and use of diagnostic
scales is more informative and appropriate for assessing the liver fibrosis presence in patients with NAFLD, compared with
separate use of these methods allowing reducing the frequency of invasive traumatic methods using.

HeiHBa3uBHi mapkepu ¢ibpo3y Ta enacTorpadif B AlarHocTuLi TAXKOCTI pibpo3y
Y XBOPUX Ha LKPOBUH AiabeT 2 TMNY Ta HEAAKOTOAbHY XXMPOBY XBOPOOy neuiHku

0. B. 3emasaHiunHa, B. M. CiHaliko, B. I. CaBeHkoB, M. M. KpaBuyH, H. 0. KpaBuyH, O. A. loHYapoBa

MeTa po6oTH — OLHNTN MOXIUBICTb BU3HAYEHHS CTail HearkoronbHoi X1PoBOi xBopobyn neviHku (HAXXIT) 3a gonomororo
HenpsIMMX HeiHBa3NBHIX MapkepiB ibposy Ta enactorpadii.

Marepianu Ta metogu. Obctexmnm 43 ocobw, ki xBopi Ha Lykposui aiabet (L) 2 tuny 3 nposisamm HAXKXI: 26 (60,5 %)
XiHok Ta 17 (39,5 %) 4onogikiB. YcimM nauieHTam 34INCHUNM PO3LUMPEHE YNbTPa3BykoBe OOCTEXEHHS NeviHKK, Wo nepegbayano
BU3HAYEHHS1 ii po3Mipy HVKYe kpato pebepHoi Ayru, AynnekcHe 06CTEXEHHS Ans OLiHIOBAHHS XO4Y CYAWH MEYiHKW, BU3HAYEHHS!
MOXTNMWBYX NEPELLKOS KPOBOTOKY, BCTAHOBIEHHS! A0TO TUMNY.

Bukonanu Y3[ neviHku y B-pexxumi 3 enactorpadieto B pexumi peanbHoro vacy Ha anapari Hitachi Hi Vision Avius. HasiBHICTb i
CTyniHb (ibpO3y OLLiHIOBaNM, BUKOPUCTOBYOUM KriacudikaLiiiHy (AUCKPUMIHAHTHY) niunnbHy Lwkany Bonacini, wkam METAVIR
Ta Ishak. Takox BUKOHanNM KopensLiiHuiA aHania pesynsTaTiB Pi3HUX METOAMK OLiHIOBaHHSI CTyneHs gibpo3y neviHku y XBOpnx
Ha LA 2 tuny Ta HAXKXT.

Pesynitatu. Y BinbLocTi xsopux Ha LU 2 Tuny 3a HassHocTi HAXKXIT giarHocTyBanm ¢hibpos cnabkoro crynens (FO—F2). OuiHto-
BaHHS! iIHTEHCMBHOCTI (hiBpO3y NeviHku 3a AaHMK coHoenacTtorpadii Ta iHLWMMK HeiHBa3uBHUMI MeTogamu (Lwkanum Bonacini, Ishak
Ta METAVIR) aano MoXnuBICTb OTPUMATH 3iCTaBHi peaynbTaTi. Pesynstati oLiHioBaHHS CTyneHs ¢ibpoay neviHki B 06CTEXeHNX
XBOPUX 3a faHUMW coHoenacTorpadii HanCubHiLLe KOPENoTb i3 peaynsTatamu KnacudikaLiiHoi (AMCKPUMIHAHTHOT) NiYnbHOT
Lwkanu Bonacini. Pesyniraty wkan Ishak i METAVIR matoTb KopensiLiiHi 38’3ku cepefHbOro CTyNeHs 3 AaHnmMy coHoenacTorpadii,
a CUrbHi KOPENALiiHI 383KV BCTAHOBUMM Came ANs BaXYNX CTYNeHiB ibposy nediHku.

BucHoBku. Pesynbraty, Lo ogepxani, nokasani BaxmBICTb OLiHIOBaHHS KpuTepiiB HasiBHOCTi abo BiacyTHocTi HAXKXITy xBopux
Ha L 2 tuny, HeobxigHicTb aiarHocTukm ctagit HAXXIT i Bu3HaueHHs cTyneHs ¢ibposy neviHku. MoegHanHa Y3[ giarHocTuku
Ta CMPOBATKOBMX BiOMApKepIB, 3aCTOCYBaHHS AiarHOCTUYHMX LKA € 3HAYHO iH(POPMATMUBHILLMM | SOUIMbHILLMM ANS OLiHIOBAHHS!
HasiBHOCTI (hibpo3y nediHkv B navieHTiB i3 HAXKXIT nopiBHSHO i3 3aCTOCYBaHHSAM LiMX METOIB NOOAMHL, L0 Takox Aae 3Mory
3MEHLUMTW YaCTOTY BUKOPUCTaHHS iHBA3WBHIX TPaBMaTUYHUX METOLIB.
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HenHBa3nBHble MapKepbl $pubpo3a u anacTorpadua B AMarHoCTUKe TAXKecTH Gpubposa
y 60AbHbIX caxapHbiM AuabeTom 2 TMNA U HEAAKOrOAbHOM XXMPOBOW 60AE3HBIO NEeYEHH

0. B. 3emaaHuubiHa, B. M. CuHamko, B. U. CaBeHkos, [1. 1. KpaBuyH, H. A. KpaBuyH, O. A. ToHuapoBa

Lienb paboTb! — OLEeHWUTb BO3MOXHOCTb ONpeaeneHns CTaauy HeankoronbHow xupoom 6onesHn nedeqy (HAXKBIT) ¢ nomolwbio
HenpsiMbIX HEVHBA3WBHbBIX MapKepoB ¢Kbpo3a u anactorpacuu.

Marepuan n metoabl. Obcnenosarbl 43 naumeHTa ¢ caxapHelM Anabetom (C1) 2 Tvna ¢ nposiBneHuamm HAXKBIN: 26 (60,5 %)
KEHWMH 1 17 (39,5 %) MyxunH. Bcem naumeHTam npoBOAUIM paclUMpeHHOE yNbTpa3BykoBOe 0BcrefoBaHNe NeveHn, KoTopoe
npegycMaTpuBaro onpegerneHve ee pamepa Hiwke kpas pebepHoit ayrv, pynnekcHoe obcnenoBaHue Ans OLEHKU xoda co-
CyAoB MeyYeHu, onpeaerneHns BO3MOXHbLIX MPENSTCTBUIA KPOBOTOKY, YCTaHOBINEHWEe ero Tuna. Takke nposoaunu Y3U neyexn B
B-pesxxume ¢ anactorpacdueit B pexuMe pearnbHoro Bpemenu Ha annapare Hitachi Hi Vision Avius. Hanuuve n ctenenb ¢mbposa
OLIEHMBANY C UCMOMNb30BaHMEM KNacCU(MKaLMOHHON (BUCKPUMUHAHTHOM) CHETHOM Lwkanbl Bonacini, a Takke wkan METAVIR u
Ishak. MpoBeaeH KoppensUMOHHbIV aHan13 pe3ynsraToB pasfnyHbIX METOAVK OLEHKW cTeneHn dmbposa nevern y 6onbHeix GO
2 Tvna npm Hannamnm HAXKBT.

Pesynktatbl. Y 6onblumHcTBa 60onbHbIX CL 2 Tvna npu Hanuumm HAXKBI auarHoctupoBaH mbpos cnaboi crenenu (FO-F2).
OLieHKa MHTEHCHBHOCTM (hbpO3a NeYeHM Mo faHHLIM COHO3MacTorpacum 1 Apyrux HeMHBA3WBHBIX METOAOB (LUkanbl Bonacini, Ishak
1 METAVIR) no3sonuna nony4mTb CONoCcTaBUMble pesynbraThl. Pesynbrathl oLeHky cteneHmn onbposa neveHn y obcnesoBaHHbIX
60MbHbIX N0 AaHHLIM COHONAacTorpadum Haubonee CUIbHO KOPPENUPYHOT C pesyrTaTamt KNacCUUKaLMOHHON (ANCKPUMUHAHT-
HO1) cHeTHOW LwKanbl Bonacini. Pesyneratsl wkan Ishak n METAVIR nmetoT koppensiLmoHHbIe CBS3W CPeHEeN CTeNeHN C AaHHbIMU
CcoHoanactorpadu, a CUNbHbIE KOPPENSLMOHHbIE CBA3M OTMEYeHbl MEeHHO Ans 6onee TaxenbIx cTeneHe hnbposa neyeHu.

BbiBogpbl. [MonyyeHHble pesynbTaTbl NOKa3blBaloT BAXHOCTb OLEHKW KpUTEPUEB Hannyus unu otcyTteTans HAXKBI y Gonb-
Hbix C[1 2 TMna, HeobxoammocTb AnarHocTuky ctaguii HAXKBI v onpenenenns ctenedn combposa nevenn. Codetanue Y3U
[MArHOCTUKN M CbIBOPOTOYHbIX GYOMapKepoB, NPUMEHEHNE ANarHOCTUYECKMX LWKan sBnseTcs 6onee MHGOPMaTVBHEIM 1
LlenecoobpasHbIM A1t OLEeHKU Hamnums mbposa nedeHun y naumento ¢ HAXKBI no cpaBHEHUIO C MPUMEHEHUEM 3TUX

METOA0B MNOPO3Hb, YTO TaKXKe NO3BONAET CHU3NTb YaCTOTY NPUMEHEHNA NHBA3NBHbLIX TPaBMaTU4HbIX METOL0B.

Diabetes mellitus (DM) is the most serious threat for the po-
pulation all over the world. According to the World Health
Organization, it is ranked third among the leading risk factors
for premature death after arterial hypertension and smoking.
Interational Diabetes Federation reveals that approximately 4
million people aged between 20 and 79 years in the world died
in 2017 due to DM. The prevalence of diagnosed diabetes is
425 million people or 8.8 % of adult population (2079 years)
in the world. 212.4 million people or 50.0 % of all people aged
20-79 years with DM are unaware of their disease [1].

Non-alcoholic fatty liver disease (NAFLD) is pathoge-
netically associated with DM, its prevalence reaches 88 %
in diabetic patients, while its prevalence is no more than
30% in the general population [2-6].

At present, the pathogenesis of NAFLD is explained
by the concept of “multiple impact’, which means the set
of factors to be the reason of NAFLD development [7,8].

Itis generally accepted that steatohepatosis has no ten-
dency to progress, or it occurs very slowly. At the same time,
the development of liver cirrhosis is relatively fast in patients
with non-alcoholic steatohepatitis (NASH) [9-11]. Thus, it
is critically important to determine the stage of the disease
development and estimate the presence of liver fibrosis.

So far, there are many debatable questions regarding
the use of non-invasive and minimally invasive methods
for diagnosing various diseases, including NAFLD, using
biomarkers. It is necessary to find the most informative
non-invasive diagnostic methods and implement them into
clinical practice for equivalent replacement of traumatic and
potentially dangerous instrumental methods.

Objective

To evaluate the possibility of determining the stage of
NAFLD with the help of indirect non-invasive markers of
fibrosis and elastography.

Zaporozhye medical journal. Volume 22. No. 1, January — February 2020

Materials and methods

The study involved 43 patients with type 2 DM and NAFLD,
including 26 females (60.5 %) and 17 males (39.5 %). The
average age of patients was 55.9 + 1.3 years. All patients
were examined and treated in the SI “V. Danilevsky Insti-
tute for Endocrine Pathology Problems of the NAMS of
Ukraine”, Kharkiv.

The following inclusion criteria were applied: a written
informed consent obtained from each patient to participate in
the study, verified diagnosis of type 2 DM, verified diagnosis
of NAFLD. Exclusion criteria were a diagnosis of type 1 DM,
alcoholic liver disease, hepatitis C infection.

All patients underwent an extensive ultrasound exami-
nation of the liver, namely determination of its size below
the costal arch, a duplex examination to assess the location
of hepatic vessels, determine possible blood flow trouble
and its type, etc. B-mode liver ultrasound with real-time
elastography on Hitachi Hi Vision Avius apparatus was
also performed.

The assessment of fibrosis presence and its stage
was performed using the Bonacini discriminant score
[23]. For evaluating the index of fibrosis according to this
scoring system, the INR, AIAT/AsAT ratio and platelet count
were determined. Based on the fibrosis index values, we
assessed the intensity of fibrosis and correspondence
between the stage of fibrosis and the results of histological
evaluation by METAVIR and Ishak scores [17,18].

A correlation analysis between the results of various
methods for assessing the stage of liver fibrosis in patients
with type 2 DM in the presence of NAFLD was done.

The principles of bioethics were taken into account
in the study: the general principles of the Council of
Europe Convention on Human Rights and Biomedicine
(04.04.1997), the GCP (1996), the ethical principles of
medical research involving human subjects of the World
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Table 1. Indexes of liver ultrasound examination in patients with type 2 DM and

NAFLD, M £ m

noocss —Jwassnz19Lemassn=2 Jp

Hepatomegaly, cm

Diameter of total bile duct, mm
Diameter of spleen vein, mm

Diameter of the portal vein,
Velocity of blood flow in the

Index of liver density according to

2.3410.37 159+0.34 >0.05
6.11+0.02 6.22+0.05 >0.05
6.79+0.10 6.48+0.13 >0.05
mm 11.61£0.17 11.59+0.20 >0.05
portal vein, cm/sec  13.82£0.19 13.87+0.16 >0.05
2.00[1.00;2.25] 2.0[1.0;2.0] >0.05

sonoelastography Me [Q1;Q3]

Table 2. Comparative analysis of fibrosis stage by the results of elastography
and other non-invasive methods, M £ m

Stagingof e rosis,poits waes L amaes __[p |

Index of liver density according to sonoelastography  2.63 + 0.05

Bonacini discriminant score

Fibrosis stage by Ishak score

min
max
Fibrosis stage by METAVIR
min
max

2.49 +£0.06 0.05
2.29+0.32 2.45+0.25 >0.05
0.64 £0.34 0.63+0.29 >0.05
251039 2.53+£0.32 >0.05
score
0.43+0.23 0.38+0.18 >0.05
1.36+0.25 1.33+0.19 >0.05

Table 3. Results of com,

parative analysis of liver fibrosis stage in patients with type 2

DM and NAFLD by various non-invasive methods, n (%)

e el il

for determining of liver fibrosis

liver fibrosis

Elastography Mild fibrosis 12 (70.6 %) 15 (57.7 %)
Moderate fibrosis 5(29.4 %) 11 (42.3 %)

METAVIR score Mild fibrosis 11 (64.7 %) 17 (65.4 %) 0.88
Moderate fibrosis 6 (35.3 %) 9 (34.6 %)

Ishak score Mild fibrosis 11(64.7 %) 15 (57.7 %) 0.65
Moderate fibrosis 6(35.3 %) 11 (42.3 %)

Table 4. Correlation analysis of the liver fibrosis staging results detected in patients
with type 2 DM and NAFLD based on sonoelastography and other non-invasive

methods (rxy + mrxy)

Correlation pairs | Results of elastography
All patients T

Density index

0.77£0.17, P <0.001

0.77+0.27,P <0.01 0.76 +0.26, P < 0.05

Bonacini 0.68+0.13,P<0.001  0.61+0.23,P<0.05 0.73+0.16, P < 0.001
Ishak min 0.36 £0.17, P < 0.05 0.20+0.28 0.47+0.21,P<0.05
Ishak max 0.50 £0.16, P < 0.01 0.37 £0.27 0.59£0.20, P <0.01
METAVIR min 0.37 £0.16, P < 0.05 0.20+0.28 0.48 £0.20, P <0.05
METAVIR max 0.47 £0.15, P < 0.01 0.34 £0.27 0.57£0.19, P <0.01
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Medical Association Declaration of Helsinki (1964-2000)
and the Health Ministry of Ukraine Order No 281 dated
01.11.2000.

The study results were processed using Microsoft
Excel 2010 and StatPlus Pro 5 (6.7.1.0). The adequacy
of the parameters to normal distribution was tested using
the Shapiro-Wilk and Kolmogorov-Smirnov tests. De-
scriptive statistics parameters for continuous variables
were presented as the arithmetic mean and standard
deviation. Results, which did not follow normal distribution,
were expressed as median and interquartile range. The
significance of differences was evaluated using Student's

http://zmj.zsmu.edu.ua

t-criterion for independent samples in a normal distribution
or the Mann-Whitney U-test for independent samples in a
distribution different from normal. The relationship between
two variables was measured by using Spearman correlation
coefficient. A P value <0.05 was considered statistically
significant.

Results

An assessment of the liver morphological state was
performed and the stages of fibrosis were determined in
patients with type 2 DM and NAFLD (Table 1). The degree
of liver enlargement, its structure, the size of the total bile
duct, splenic and portal veins, the velocity of blood flow in
the portal vein, as well as the liver density index according
to the sonoelastography, were evaluated.

This data demonstrates a liver enlargement of 1 cm to
6 cm, mainly of the right lobe. On average, it was 2.34 +
0.37 cm in males and 1.59 £ 0.34 cm in females. There
was no significant difference between men and women
according to this indicator.

In the examined patients, the liver predominantly had a
hyperechoic, coarse-grained structure that was diagnosed
in 13 males (68.4 %) and 19 females (67.9 %). A hypoechoic
liver structure was detected in 6 men (31.6 %) and 9 women
(32.1 %). Such data testifies the development of fibrotic
changes in the liver of patients with type 2 DM, which are
typical for NAFLD.

The diameter of the total bile duct in men was on
average 6.11 + 0.02 mm, it was higher than that in women
(6.22 £ 0.05). The mean diameters of the splenic vein in
men and women were 6.79 + 0.10 and 6.48 + 0.13 mm,
respectively. The portal vein diameter in the examined
patients was 11.61 £+ 0.17 for men and 11.59 + 0.20 for
women on average. The portal vein blood flow velocity in
the examined patients was 13.82 + 0.19 cm/sec in men
and 13.87 + 0.16 cm/sec in women on average. The liver
density index according to the sonoelastography data in
the examined men was 2.0[1.00; 2.25] points, and in women
this figure was 2.0 [1.0; 2.0] points as well.

Acomparative analysis of the elastography results and
detection of the liver fibrosis stage based on the Bonacini,
Ishak and METAVIR scores was performed (Table 2).

The data given demonstrate that the liver density index
by sonoelastography and results of other methods did not
differ significantly in men and women. Thus, the stages of
fibrosis according to the Bonacini discriminant score were
2.29 £ 0.32 points in males and 2.45 + 0.25 in women. The
detection of fibrosis stage according to the Ishak scores
in the examined men and women was 0.64 + 0.34 and
0.63 % 0.29 points (minimum values) and 2.50 + 0.39 and
2.53 £ 0.32 points (maximum values), respectively. The
severity of fibrosis manifestations by the METAVIR score
was estimated, on average, as 0.43 £ 0.23 points in males
and 0.38 £ 0.18 points in women (minimum values) and
1.36 £0.25 points in males and 1.33 £ 0.19 points in women
(maximum values).

The number of patients with mild and moderate liver
fibrosis diagnosed according to various non-invasive tech-
niques is presented in Table 3.

We can see that in the predominant number of exa-
mined patients with type 2 DM and NAFLD, a mild degree
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fibrosis was diagnosed. According to the results of elasto-
graphy, the proportion of such patients was 70.6 % of men
and 57.7 % of women; by the METAVIR score — 64.7 %
and 65.4 %, respectively; by the Ishak score —64.7 % and
57.7 %, respectively. Thus, estimating the grade of liver
fibrosis according to sonoelastography and other non-inva-
sive methods allowed us to obtain similar results.

We also carried out a correlation analysis of the results
of various methods for assessing the liver fibrosis stage in
patients with type 2 DM and NAFLD (Table 4).

The results of liver fibrosis stage assessment in patients
with type 2 DM and NAFLD according to sonoelastography
were most strongly correlated with the results of the Bo-
nacini classification (discriminant) score. The results of
the Ishak and METAVIR scores had a moderate correlation
with the sonoelastography data. It should also be noted
that these scores determined the degree of fibrosis as a
range from less to greater, but stronger correlation with
the results of sonoelastography was found in patients with
severe liver fibrosis.

Discussion

The real prevalence of NASH and fibrosis remains un-
certain, as the diagnosis requires a liver morphological
examination. The gold diagnostic standard for NAFLD is
liver biopsy, which allows assessing the stage of fibrosis
and determining the presence of steatosis or NASH [12,13].
Methods of histological analysis include evaluation the fi-
brosis stage by Brunt [14], NASH CRN [15], HAI-Knodel
score [16], Ishak [17], METAVIR [18] and others. Histolo-
gical, histochemical and immunohistochemical methods of
liver tissue study may provide important information about
the liver fibrosis stage.

At the same time, the biopsy has significant disadvan-
tages, which limit its use and cause patient refusal of it,
therefore in recent years, more and more attention has been
paid to the use of clinical non-invasive markers for assessing
the liver fibrosis stage [19-21]. According to the Practi-
cal Recommendations of the European Association for
the study of liver diseases and the EASL-EASD-EASO
Clinical Recommendations for the diagnosis and treatment
of NAFLD, biomarkers and liver fibrosis scores as well
as ultrasound elastography are acceptable non-invasive
methods for identifying cases with a low risk of severe liver
fibrosis [22]. Thus, determination of the biomarkers level and
use of ultrasound elastography can improve the accuracy of
the diagnosis and avoid a number of liver biopsy.

There were many attempts to estimate the grade of liver
fibrosis in patients with NAFLD. Liver biopsy is still used for
its diagnosis, though this method has some disadvanta-
ges. None of known non-invasive methods can guarantee
the most accurate diagnosis of NAFLD. That is why it is
important to understand an ability of complex examination
of patients using sonoelastography. The need for such an
approach is emphasized by other authors [22].

The results of our study indicate that generally exa-
mined patients with type 2 DM and NAFLD had mild
fibrosis (FO—F2). The evaluation of the liver fibrosis grade
according to sonoelastography and other non-invasive
methods (Bonacini, Ishak and METAVIR scores) allowed us
to get comparable results. The results of assessing the liver

Zaporozhye medical journal. Volume 22. No. 1, January — February 2020

Original research

fibrosis stage in patients with type 2 DM and NAFLD by
sonoelastography were most closely correlated with the re-
sults of the Bonacini classification (discriminant) score. The
results of the Ishak and METAVIR scores were moderately
correlated with the sonoelastography data. Strong correla-
tions were detected for more severe hepatic fibrosis. That
is why such methods have some limitations in the cases of
mild liver fibrosis in patients with type 2 DM and NAFLD.

The results obtained indicate the importance of evalu-
ating the criteria for the presence or absence of NAFLD in
patients with type 2 DM, the need to determine the stages
of NAFLD and the presence of liver fibrosis and its grade.
The combination of ultrasound diagnosis, serum biomarkers
and use of diagnostic scales is more informative and appro-
priate for assessing the liver fibrosis presence in patients
with NAFLD, compared with separate use of these meth-
ods allowing reducing the frequency of invasive traumatic
methods using. In the vast majority of examined patients
with type 2 DM and NAFLD, mild fibrosis was diagnosed.
The estimation of the liver fibrosis grade according to
sonoelastography and other non-invasive methods allowed
obtaining comparable results.

In order to estimate the stage of fibrosis in patients
with NAFLD, it is advisable to use sonoelastography and
the Bonacini discriminant score, which have similar signifi-
cance complementing each other and contribute greatly to
detecting the very early manifestations of liver fibrosis in
patients with type 2 DM and NAFLD.

Conclusions

1. Generally, in the examined patients with type 2 DM
and NAFLD, mild fibrosis (FO-F2) was diagnosed. The
estimation of the liver fibrosis grade according to sonoelas-
tography and other non-invasive methods (Bonacini, Ishak
and METAVIR scores) allowed to get comparable results.

2. The results of liver fibrosis stage assessment in pa-
tients with type 2 DM in the presence of NAFLD according
to sonoelastography were most strongly correlated with
the results of the Bonacini classification (discriminant)
score. The results of the Ishak and METAVIR scores had a
moderate correlation with the sonoelastography data and
strong correlations were detected in advanced stages of
hepatic fibrosis.

Prospects for further research. It is planned to con-
tinue the study of various fibrosis markers and results of
liver puncture biopsy.
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