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CKpUHIHT NaLi€HTIB 3 HEAJKOI0JIbHOIO ;KMPOBOI0
XBOP000I0 NEeYiHKHN 3 BHKOPHUCTAHHAM HeiHBa3MBHHUX
MeTOlIB B KJIiHIYHIN nmpakTuii
KitiHika 1iarHOCTHKY XBOPOO MEYiHKH 1 JIIKyBaHHS
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Ta CyCHiIIBHHUX HayK, bparucnasa
CroBanpke TOBapHCTBO MPAKTUIHOI obe3itoorii, bapaeiion

benosuukoBa M.

CKpUHMHT NALMEHTOB ¢ HEAJIKOTr0JIbHOI KUPOBOii
00J1€3HBIO MIEYEHH ¢ NCI0JIb30BAHNEM HEMHBA3HBHBIX
MeTO0/10B B KJIMHUYECKOH MPaKTHKe
Knuuuka nuarHoctuky 0oje3Hel eYeHu U JIeYeHUs
CaHkT-Dnn3abeT yHUBEPCUTET 3PaBOOXPAHCHUS
1 OOIIECTBCHHBIX HayK, bpaTuciaBa
CroBartkoe 00IIecTBO MpaKTHIecKoi ode3utosorun, bapaeiior

Introduction

NAFLD - Non-alcoholic fatty liver disease — is
characterized by the presence of hepatic steatosis — by excess
accumulation of fat in liver tissue (steatosis must be present in
more than 5% of hepatocytes), which is associated with insulin
resistance (IR). NAFLD is considered benign, non-progressive
form of the disease, while NASH - Non-alcoholic
steatohepatitis — is a progressive form with the development
of fibrogenesis, with high risk for liver cirrhosis and
hepatocellular carcinoma of the liver [1,2].

NAFLD is the most common liver disease in
economically developed countries. Over the past 20 years, the
incidence of NAFLD has doubled worldwide, while the
number of other chronic liver diseases has remained without
significant changes.

The prevalence of NAFLD ranges between 17-46%
depending on the diagnostic procedures, ethnicity, age, gender [3].

For the future, we have to face not only the increase of
absolute number of affected patients, but more important fact
is, that the number of patients with advanced liver fibrosis will
increase. Fibrosis is the most important predictor of overall and
hepatic mortality.

The prevalence of NAFLD increases with age
because patients of higher age have more risk factors for
metabolic syndrome. It is generally considered that the
progression of NAFLD into steatohepatitis or into fibrosis
results rather from the associated diseases and their duration
than from the age itself. The risk factors for development of
NAFLD include: obesity, type 2 diabetes mellitus (DM),
hypertriglyceridaemia. However, NAFLD may be present in
7% of those who do not suffer from obesity. In this case, the
accumulation of visceral fat must be present [4].

The aim of study: to find out the incidence of non-
alcoholic fatty liver disease in the internal outpatient clinic
during 2017-2018 and compare the degree of liver damage
found through transient elastography and fibrosis indices.

Materials and methods

When an increased level of liver function tests is
detected, general practitioners send patients from the Bardejov
district and the wider surroundings to the Internal outpatient
clinic focusing on the diagnosis and treatment of liver diseases
in Bardejov Spa for the purpose of performing differential
diagnosis of liver diseases. A total of 742 new patients were
examined in the outpatient clinic in years 2017 and 2018.

We took the medical history of each new patient
focusing also on their eating habits and abuses. Their blood
pressure, pulse, height, weight are measured and then the BMI
is calculated. Based on the medical history, we are trying to
suspect whether a particular patient may suffer from a non-
alcoholic, alcohalic or viral liver disease, or the drug-induced
liver injury or autoimmune disease.

We collect a blood sample for differential diagnosis of
liver disease from each new patients coming to the clinic for
the first time. This collection includes: blood count with
differential, blood clotting, immunoglobulins, wide
biochemical screening (glycemia, creatinine, bilirubin,
cholesterol, triglycerides, HDL and LDL cholesterol, albumin,
sodium, potassium, CRP, liver tests: AST, ALT, ALP, GGT,
thyroid hormones, oncomarkers (liver, colon, pancreas), milk
allergy, gluten allergy, hepatitis B and hepatitis C (antibody
determination) collection, determination of ceruloplasmin and
copper levels (to exclude Wilson's disease), sampling for
testing iron, iron binding capacity, ferritin (to exclude
hemochromatosis), a-1-antitrypsin, autoantibodies.
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In each new patient we perform a USG examination
(an ultrasoundscan of the abdominal cavity), which includes
an examination of: the liver with measurements of its
dimensions, the width of the portal vein, and the determination
of the blood flow through the vena portae, evaluation of its
surface, homogeneity, structure, echogenicity, examination of
cholecyst (gallbladder), pancreas, spleen, kidney, bladder.

When an enlarged liver, a fatty liver, liver with partially
retained or erased structure, liver with a slowed flow through
the portal vein are detected, a transient elastography
examination is suggested to the patient. Transient
elastography (TE) is a painless, non-invasive method that
measures stiffness of the liver tissue (liver stiffness). It
evaluates the speed of shock waves as they propagate through
the liver. It is used to assess a degree of liver fibrosis (according
to the Metavir classification), in chronic hepatitis B and C,
chronic cholestatic diseases, alcoholic liver disease, non-
alcoholic fatty liver disease, autoimmune hematitis. With high
accuracy it manages to confirm or refute cirrhosis [5].

The results of previous clinical studies suggest that TE
achieves a high degree of accuracy in detecting more advanced
liver fibrosis (>F2). The cut-off level for identifying patients
with significant fibrosis (F>2) varies from 7.1 to 8.7 kPa
according to clinical studies results. The overall AUROC for
diagnosis of cirrhosis is 0.952, which far exceeds expectations
of a method of similar type in human medicine [6].

With selected laboratory indicators we can conclude
about the progression of liver disease (presence of fibrosis —
build up of scar tissue). They are used for quick orientation,
whether the patient should be promptly sent to a specialist for
examination. We introduce some of them:

AST/ALT ratio: Aminotransferases AST, ALT are the
most commonly used enzymes that signal liver damage. They
are the indicator of hepatocyte membrane permeability and
liver cell integrity, and also they are the values used in most
mathematical models investigating liver fibrosis.

APRI index: Since 2003, the APRI index has been one
of the most commonly used and validated indices used for non-
invasive diagnosis of liver fibrosis.The authors of the index
identified AST activity, platelet count and their ratio as the
most important predictors of fibrosis. The idea of APRI is that
fibrosis progression and increase in portal pressure are
associated with decreased thrombopoietin  production
ofhepatocytes, increased platelet sequestration in the spleen,
and decreased AST degradation [7].

BARD score: It is used to assess the severity of liver
fibrosis in NAFLD. It consists of 3 items: AST/ALT ratio >0.8
(2 points), BMI >28 kg/m? (1 point), presence of diabetes —
1 point. Possible score is 0 to 4 points. BARD score 0 or 1
have a high negative predictive value for advanced fibrosis
(96%) [8].

FIB-4 index: Fib-4 combines standard biochemical
tests extended by platelet counts, serum ALT and AST activity
and patient’s age [9].

NAFLD fibrosis score: The NAFLD FS allows the
quantification of steatosis with higher sensitivity compared to
USG. It is calculated by an online calculator out of 6
parameters (age, BMI, IGF/diabetes, ALT, AST, platelet

count, albumin). The NAFLD score detects fibrosis with
90% sensitivity and 97% specificity [10].

Results

Out of a total of 742 patients (new patients examined
in our outpatient clinic in 2017 and 2018), we included 300
patients in our sample. We intended to focus on non-alcoholic
fatty liver disease in overweight/obese patients and in patients
with type 2 diabetes mellitus who appeared to be more at risk
for liver damage.The average age of the patients in the group
was 59 years, women accounted for 53.3% of the group (160),
number of men was 140. Obesity and severe obesity occurred
in 203 members of the group (67.6%). Type 2 diabetes mellitus
was present in 191/300 (63.7%).

To process the sample the following statistical
processing methods were used: a) descpriptive statistics;
b) correlation and regression analysis; c) testing the statistical
significance of differences in samples with parametric data
distribution using the t-test (e.g. for indicators and indexes that
have a continuous normal distribution); d) testing the statistical
significance of differences in samples with nonparametric data
distribution using the Mann-Whitney test and the Kruskal-
Wallis test (ANOVA) (e.g. 5 categories of fibrosan, BMI
categories — Kruskal-Wallis test used, for diabetes mellitus —
Mann-Whitney test); e) test validity analysis using the ROC
method (receiver operating characteristics curve).

The aim of the statistical analysis of the group was to
find out the mutual correlations of the monitored parameters,
indexes of liver damage and degree of liver damage (using
fibroscan), the influence of the presence of diabetes mellitus
on the degree of liver damage.

Analysis of mentioned dependencies (correlations) or
of the statistical significance of the differences in the samples
was divided into 10 working hypotheses:

H1: the degree of liver damage indicated by fibroscan
correlates with values of fibrosis indices AST/ALT, FIB-4,
BARD, NAFLD FS

H1 was confirmed. There is a statistically significant
correlation between Fibroscan and fibrosis indices in all 4
monitored indices. The best found correlation was between
Fibroscan and NAFLD FS.

H2: the degree of liver damage will be higher in patients
with obesity

H2 was confirmed. There is a statistically significant
correlation between the degree of liver damage and obesity
(p = 0.001, Pearson coef. = 0.272).

H3: the degree of liver damage (fibrosis) is higher in
patients with DM than in patients without DM

H3 was confirmed. In patients with DM, from
Fibroscan examination results,the degree of liver damage
(fibrosis) is statistically significantly higher (F = 0.001).

H4: there is a significant correlation between the degree
of damage (fibrosis) and the laboratory indicators AST,
ALT, GMT, ALP, TC, TAG, HDL, LDL

H4 on the correlation of laboratory parameters with the
degree of liver damage was confirmed in laboratory
indicators: AST, GMT, TC and LDL. It was not confirmed
for the indicators: ALT, ALP, TAG and HDL.
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H5: there is a significant correlation between the level of
obesity and the laboratory indicators AST, ALT, GMT,
ALP, TC, TAG, HDL, LDL

H5 was confirmed in only one indicator — TAG
(Pearson = -0.121, p = 0.038). For other indicators, the
correlation with the degree of damage was not confirmed.
H6: in the presence of DM the incidence of obesity will be
higher than in its absence

H6 was not confirmed. The differences in the
frequency of obesity among patients depending on the presence
of DM are not statistically significant (p = 0.202).
H7: the values of laboratory indicators and liver damage
indices will be significantly different in the presence of DM

H7 was confirmed for the indicators ALP, TC, TAG,
LDL and BARD, FIB-4 and NAFLD, and was not confirmed
for the indicators AST, ALT, GMT and HDL and AST/
ALT index.
H8: laboratory indicators will be significantly different
according to gender

H8 on the significance of differences in laboratory
values according to gender was confirmed for all laboratory
parameters except for the TAG (p = 0.954).

H9: the values of liver damage indices and liver damage
degree significantly increase with patients age

H9 was confirmed for the degree of damage as
detected by Fibroscan as well as for the damage indices,
except for the BARD index. The degree of damage detected
by Fibroscan significantly illustrates the increase in the number
of patients with the degree of damage 2, 3 and 4 (10.1%, 13.1%
and 24.2%), compared to a frequency of 1-2.7% at the age of
patients under 50 years.

H10: number of patients with DM is significantly higher
in elderly patients

H10 was confirmed. The number of patients diagnosed
with DM significantly increases with the age of patients
(p = 0.001).

Results obtained by univariate analysis (UVA) in
testing dependency (correlation) or significant differences in
variables and the degree of Fibroscan-derived damage, TAG
and NAFLD damage index, in which statistical significance
was observed in UVA, were analyzed using multivariate
analysis (MVA) from independent variables BMI, age and
gender as covariates. The results are summarized in Table.

Table. Results from multivariate analysis

Variables Categories
BMI dichotomous <=25
> 25
Age <=50yr.
> 50 yr.
Gender Malefemale
BMI & age dichotomous <> BMI=25
<>age 50 yr.
BMI & age dichotomous & DM <> BMI 25
<> age 50 yr.
DM 0,1

Conclusions from multivariate analysis: the results
of the MVVA confirm the conclusions of the univariate analysis
and can be summarized as follows:

1. Independent predictors of liver damage are obesity,
DM and patient’s age

2. Independent predictors of DM is obesity and age
of patients (p = 0.001).

3. Gender, as expected, does not appear to be a
predictive factor.

For the final evaluation of validity of the tests used in
determination of liver damage, we used a common method —
a so called ,,ROC analysis* (received operating curve). Results
are shown in graphs 1 and 2.

Graph 2 clearly shows, that the NAFLD and Fibroscan
tests have the highest sensitivity. Tests drawn near the
diagonal, have low and insufficient sensitivity.

p-value
Fibroscan TAG NAFLD
0,012 0,041 0,001
0,001 0,001 0,001
0,227 0,379 0,453
0,034 0,022 0,036
0,012 0,021 0,048
Discussion

In the last 30 years due to the epidemic of obesity
and metabolic syndrome, NASH has become serious health
problem. Our results of the multivariant analysis confirm the
conclusions of the univariate analysis and can be summarized
as follows:

1. Independent predictors of liver damage in NAFLD
patients are obesity, DM and patient’s age.

2. Independent predictors of DM is obesity and age of
patients (p = 0.001).

It is supposed that NAFLD, mainly associated with
type 2 DM and the metabolic syndrome, is the most common
chronic disease worldwide affecting 15-40% of the world
population [11].
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Graph 1. Graphical representation of ROC curves for TAG, NAFLD and Fibroscan,
which showed the highest sensitivity in both, UVA and MVA (ROC curves were determined for ref. value BMI = 25)
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Graph 2. Representation of ROC curves for the age group over 50 years and fibroscan tests and damage indices
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Epidemiological studies have shown that patients with
NAFLD have higher total mortality than the general
population has. It is not only affected by cirrhosis, but
especially by cardiovascular diseases and extrahepatic
malignancies (colon and breast carcinoma) [12,13].
Therefore, active screening for cardiovascular diseases in
patients with NAFLD, independent of the presence of risk
factors, is needed. Therefore, in patients with diagnosed
metabolic syndrome it is necessary to specifically look for liver
disease at the same extent as is now being looked for the other
complications of diabetes [14,15].

The results of statistical analysis of individual
fibrosis indexes in a group of patients examined and treated in
the Internal outpatient clinic focusing on the diagnosis and
treatment of liver diseases in Bardejov Spa confirmed the
validity of laboratory tests in assessing liver damage as well
as their easy applicability for clinical practice. However, a

comprehensive assessment of a patient using the fibrosis index,
abdominal cavity ultrasound examination and transient
elastography examination is ideal.

Conclusions

The disease NAFLD/NASH is considered to be the
organ/hepatic manifestation of metabolic syndrome, and
probably plays a key role in the pathogenesis of systemic
atherosclerosis [16,17].

Due to the pandemic extent of NAFLD, liver biopsy
cannot be performed in all the patients suspected with this
disease. Therefore, the most effective non-invasive
laboratory methods such as fibrosis indexes and methods
using elastometric devices (out of which the most widely used
is transient elastography), are being used, but are also still
being searched for so to be used in routine practice.
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The aim of study: to find out the incidence of non-alcoholic fatty liver disease in the internal outpatient clinic during 2017—
2018 and compare the degree of liver damage found through transient elastography and fibrosis indices.

Materials and methods. A total of 742 new patients were examined in the outpatient clinic. In each new patient we performed
blood sample examination and a USG examination. When an enlarged liver or fatty liver was detected, a transient elastography was
done. We included 300 patients in our sample. Besides that we used selected liver fibrosis indices for detection of liver fibrosis and
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compared the results with fibroscan. We realized statistical analysis of results. The aim of the statistical analysis was to find out the
mutual correlations of the monitored parameters, indices of liver damage and degree of liver damage (using fibroscan), the influence
of the presence of diabetes mellitus on the degree of liver damage.

Results. The results of the multivariant analysis confirm the conclusions of the univariate analysis and can be summarized as
follows: a) Independent predictors of liver damage are obesity, DM and patient’s age; b) Independent predictors of DM is obesity and
age of patients (p = 0.001); c) Gender, as expected, does not appear to be a predictive factor.

Conclusions. The results of statistical analysis of liver fibrosis indices in a group of patients confirmed the validity of laboratory
tests in assessing liver damage as well as their easy applicability for clinical practice. However, a comprehensive assessment of a patient
using the fibrosis index, abdominal cavity ultrasound examination and transient elastography examination is ideal.

Key words: NAFLD — Non-Alcoholic fatty liver disease, NASH — Non-alcoholic steatohepatitis, obesity, diabetes mellitus,
transient elastography, ultrasonography, liver fibrosis indices.

Meta nocJifKeHHs: 3°5CYBaTH 3aXBOPIOBAHICTh Ha HEAJKOTOJBbHY YXHPOBY XBOpPOOY MEYiHKM B aMOyJIaTOpHIM KIiHiLi
BHYTpilIHIX XBopoO nporsrom 2017-2018 pokiB 1 NOPIBHATH CTYNiHb NOLIKOJXEHHS IEYiHKM, BHUSABIECHHH 3a JIONOMOIOIO
TpaH3UTOPHOI enacrorpadii Ta mokazHUKH Gidpo3y.

Marepiaau Ta Mmeroau. B amOynatopHiil kiiHini 6yno orisHyTo 742 HOBUX Nali€HTIB. JIJi1 KOXHOTO HOBOI'O Halli€eHTaMU
MPOBOIMIIN €KCIIEPTH3Y 3pa3kiB KpoBi Ta excrieptusy 3I'C. [Ipu BusiBIICHHI 301JIbIICHOT TICUIHKH 200 KUPHOI MIEUiHKK OyJia MpoBeieHa
TpaH3uTOpHa enacrorpadis. Mu Bxmounau 300 nanieHTiB y Hale JoclipkeHHs. KpiM Toro, Mu BUKOPUCTOBYBAIU BUOpaHi OKA3HUKU
($hi0po3y meviHku A BUsIBIICHHS (iOpO3y MEYiHKH 1 MOPIBHIOBAIN pe3yibTaTh 3 GiOpockaHyBaHHAM. MU PO3YMIIM CTATHCTHYHHIMA
aHali3 pe3ysbTaTiB. MeTOI0 CTAaTUCTUYHOIO aHaji3y Oyso 3’4CyBaTH B3a€MHI KOPENALil KOHTPOJIbOBAHUX MapaMeTpiB, OKa3HUKU
Ypa)keHHSI MEUiHKH 1 CTYIIHb YpaKEHHS MIEYiHKH (32 J0MOMOTor0 (iOpocKkaHyBaHHS ), BIUIMB HASIBHOCTI IIYKPOBOTO Jia0eTy Ha CTYIIHb
YPaXKEHHS MEYiHKH.

Pe3yabTaTn. Pe3ynbraTi MyJIbTHBApIaHTHOTO aHANi3y MiATBEP/DKYIOTh BUCHOBKH OJHOBApiaHTHOTO aHAI3y I MOXKYTh OyTH
y3arajabHEHI HACTYIIHUM YHMHOM: a) HE3aJeXHI NPEeJUKTOPH YpaKeHHsS IEdiHKU €: oxupiHHd, DM i Bik mauieHrta; 0) He3anexHi
npeaukTopu DM — 1ie oxxupinns i Bik natfieHTiB (p = 0,001); B) cTaTh, K i 04iKyBanoCs, HE € IPOTHOCTHYHUM (HaKTOPOM.

BucHoBkH. Pe3ynbraTH CTaTHCTHYHOIO aHaNIi3y MOKa3HUKIB (iOpo3y MediHKH y IpyIi Nali€HTiB MiATBEPIUIM AiHCHICTH
nabopaToOpHUX aHaIi3iB MPH OLIHII TOIIKOIKSHB MEYiHKH, & TAKOXK TX JIETKY 3aCTOCOBHICTh JJIs KIIIHIYHOT pakTuku. O/IHAK, 11eaibHO
HiXOUTh KOMILIEKCHA OLliHKA MallieHTa 3 BUKOPUCTaHHIM iHIekcy (ibposy, Y3/l opraHiB depeBHOI IOPOKHUHU Ta TPaH3UTOPHA
enactorpadis.

Kro4oBi ci10Ba: HeanKorojbHa >KUpOBa XBOpoOa INEYiHKU, HEAJIKOTOJbHUH CTEAaTOrenaTHT, OKUPIHHSA, I[YKpOBHH nialer,
TpaH3uTopHa enacrorpadis, Y31, mokaszuuku (Hidpo3y mediHKH.

Ieab uccel0BaAHUS: OIPENEIUTH 3200JIEBAEMOCTh HEAJIKOT0JIbHON SKUPOBOH 0OJIE3HbIO MeUeHH B aMOYIaTOPHON KIMHUKE
BHYTpeHHHX OojiesHedl Ha mprTshkeHun 2017-2018 rofoB U CpaBHHUTH CTENEHb MOPAKCHHS TICYCHHU, BBISBICHHYIO MPU MOMOIIU
TPaH3UTOPHOM 31acTorpaduu 1 nokasaresnu Gpudposa.

Martepuanbl 1 MeTOAbI. B aMOy1aTOpHO# KJIMHHKE OBLIO OCMOTPEHO 742 HOBBIX MAIMEHTOB. [ Ka)XXJ0r0 HOBOTO MAaIl[HeHTa
MPOBOJMIIM 3KCIEpTU3y 00pa3uoB kpoBu u 3kcreptusy 3['C. IIpu BBISBICHUN yBEIMYCHHOW MECUCHU WM JKUPHOU IEYeHHU Oblia
IpoBeJieHa TpaH3UTOpHas dnmactorpadus. Mer Bkarourn 300 manueHToB B Halle uccienoBaHue. Kpome TOTro, MBI HCIIOJB30BAIN
u30paHHbIe NoKa3areau Guoposa medeHu A BhIABIEHUS (UOPO3a MEUEHH U CPABHIIM PE3yabTaThl ¢ puOpockaHupoBaHueM. Mbl
OLICHWJIN CTATHCTHUYCCKUHA aHANM3 pe3ynbTaroB. LIeNbl0 CTaTHCTHYECKOTO aHamu3a OBUIO BBUICHHTH B3aUMHBIE KOPPEISIIHN
KOHTPOJIMPYEMBIX apaMeTPOB, TIOKA3aTeN ITIOPAKECHHUS IEYCHN U CTETICHb MTOPaKEHHsI MIEYEHT (IIpHU MoMOoIH GUOPOCKaHUPOBaHHU),
BIIMSTHHE MTPUCYTCTBHS CAXapHOTO IMabeTa Ha CTeNeHb OPaKEHHS TIeUSHH.

Pe3y.]'ll>TaTl>I. PCSyJ'I])TaTbl MYJIBTUBAPUAHTHOTO aHaJIM3a MOATBECPIKAAIOT BbIBOJABI OJHOBAPUAHTHOI'O aHalIu3da U MOTyT 6]>IT]>
00001IeHB! CHEeIYIOIUM 00pa3oM: a) HE3aBUCHMBIMH IPEAUKTOPAMH MOPAXEHHs NEYEHU SIBILIIOTCS: oxkupeHue, DM u BospacT
narueHTa; 0) He3aBUCHMbIe IpeAUKTOpsl DM — 310 03kupenwue u Bozpact nanueHToB (p = 0,001); B) 101, Kak 1 0KUIATIOCH, HE SBISICTCS
MPOTHOCTHYECKUM (HaKTOPOM.

BouiBoabI. Pe3ynbraThl CTAaTUCTUYECKOTO aHaiHM3a ToKazareneil ¢uOposa medyeHH B TpyNIe NalHEHTOB ITOITBEPIMIH
MpaBUJIbHOCTH na6opaT0prlx AHaJIM30B IIPU OLICHKE HOBpC)K[[CHI/Iﬁ TNCYCHHU, a TAKIKCUX JIETKOC IPUMECHCHHUC B KIMHUYECKOU IMpaKTUKE.
OnHako, ueaJbHO TTOIXO0IUT KOMIUIEKCHAS OI[EHKA MallMeHTa ¢ HI0JIb30BaHHeM HHeKca Gpruoposa, Y3U opraHoB OprONIHON MOJIOCTH
U TPaH3UTOpPHAs d1acTorpadus.

KiioueBble cj10Ba: HEaIKOTObHAS )KUPOBasi 00JIE3Hb TIEUEHH, HEAIKOTOBHBIIH CTeaTOreNnaTHT, OKUPEHHE, CaXapHbIid THaderT,
TpaH3uTOpHas snacrorpadus, Y3U, nokasarenu pudposa neueHu.
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