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Objective: to elucidate clinical, ultrasonographic, and biochemical features

of the course of non-alcoholic steatohepatitis (NASH) for comorbidity with

grade 1 obesity, chronic obstructive pulmonary disease (COPD) of 2-3 D

stages compared with NASH during obesity without COPD by studying the

frequency and intensity of leading clinical and biochemical syndromes of NASH,
comparison of ultrasonographic (USG) characteristics of NASH depending on

the presence of COPD.

Material and methods. 105 NASH patients were examined: 52 NASH patients

with grade 1 obesity (1 group) (there were 18 men, 24 women), 53 NASH
patients with comorbid grade 1 obesity and COPD of 2-3 D stages (group 2)

(there were 28 men, 13 women). In order to determine the dependence of NASH
on the presence of COPD, groups of patients were randomized by the age and
the degree of obesity. The average age of the patients was (55,7 + 3,22) years.
The functional condition of the liver was determined by the generally accepted
lists of enzyme activity, markers of pigment and nitrogen metabolism, proteino-
grams, lipidograms, ionograms, calculation of de Ritis ratio, and the USG was

performed. In order to quantify the changes in liver echogenicity we have used
the method of echodensitometry with the calculation of the hepatorenal index.
Results. The symptoms of astheno-vegetative syndrome, dyspepsia and feeling of
heaviness or pain while palpating in the right hypochondrium were observed in

2,1 times, 1,7 times and 2,5 times (p<0,05) more often in patients of the 2nd
group in comparison with patients of the 1st group. Clinically, in NASH patients

the syndrome of cholestasis was found in 28.8%, in comparison with NASH
patients and COPD (in 62,3%). In patients of the 2nd group, the frequency of
splenomegaly exceeded the indicator in the 1st group, respectively, in 2.7 times

(p<0.05). Among the biochemical syndromes in the examined patients of the

2nd group was found cytolytic (100,0%), cholestatic (73,6%) syndromes, which

exceeded the frequency in the Ist group in 2,3 times (p<0,05), mesenchymal in-
flammatory, which occurred more often as compared to the 1st group — in

1.9 times (p<0,05), and hepatocellular failure (HF) syndrome (50,9%), which

occurred more often in comparison with the 1st group — in 2,6 times (p<0,05).
Conclusion. The clinical course of non-alcoholic steatohepatitis for comorbidity

with obesity is characterized by a high frequency and intensity of clinical syn-
dromes, the manifestation of which increases significantly with the addition of
COPD 2-3 D namely: astheno-vegetative, abdominal pain, portal hypertension,
splenomegaly, cholestasis, as well as the frequency and intensity of biochemical
syndromes namely: mesenchymal inflammation, cholestasis, hepatocellular failure.

Knroueswie cnosa:
HeanKko201bHbll
cmeamozenamum,
odcupeHue, XpoHuiecKkas
obcmpykmueras 001e3Hb
JIe2KUX, KIUHUYECKUe
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Lenv pabomur — sviacHums KIuHUYecKue, Yibmpaconozpaguyeckue u Ouoxu-
MuuecKue 0cobenHoCmu medeHus Heanko2oabno2o cmeamozenamuma (HACT)
npu KomMopouoHocmu ¢ odcupenuem I cmenenu, xpoHuueckou 0OCmMpyKmugHol
bonesuvio neekux (XOBJI) 2—3-eti cmaouii D no cpasnenuro ¢ meuenuem HACI”
Ha one oxcupenus 6e3 XOBJI nymem uzyuenus uacmomsl U UHMEHCUBHOCIU
6e0VIUX KIUHUYECKUX U ouoxumuyeckux cunopomos HACI, cpaguenue ynompa-
conoepaghuueckux (YCI') xapakmepucmux HACI 6 3asucumocmu om Hanudus
XODbJL

Mamepuan u memoowt. Oocnedosaro 105 6onenvix HACI uz komopwix 52 6016~
noix HACI ¢ oorcupenuem [ cm. (1-as epynna) (mysrcuun ovino 18, srcenuun —
24), 53 bonvuwix HACI ¢ oorcuperuem [ cm. u XOBJI 2-3 D (myswcuun o6via0 28,
orcenuyun — 13) (2-as epynna). /s onpedenenus sasucumocmu mevenus HACI
om Hanuuus XOBJI epynnvl 6016HbIX ObLIU PAHOOMUZUPOBAHBL NO 803DACTY
u cmenenu odxcuperus. Cpednull éo3pacm nayuenmos cocmasui (35,7 £ 3,22) nem.
Onpeoensinu ynKyuonaibHoe cocmosmue neueHu no 00 enpuHsmviM nepeyHem
AKMUBHOCMU PEPMEHMo8, MapKepos NUSMEHMHO20 U A30MUCO20 00MeHd,
NPOMEUHOSPAMMUBL, TUNUOOSPAMMbI, UOHOZPAMMDbL, GLIYUCTEHUS KOIDDuyuenma
0e Pumuca, nposoounu Y CI" uccredosanus. C yenvro KoIuuecmeeHHOU OyeHKU
USMEHEHUL 9X02eHHOCMU NeYeHU UCNONL308ANU MEMOO eX00CHCUIMOMEMPUU
C 8blYUCTIeHUeM 2enamoperanbHozo unoexca (I'PH).

Pesynvmamot. Y 6onvnvix 2-0ii 2pynnvl CUMRIMOMbL ACTHEHO-8€2EMATNUGHO20
CUHOpOMA, OuUCnencuu, OwyweHue maxcecmu uiu 60J1e3HeHHOCMb Npu NalbLNna-
yuu 6 npasoli noopebeproll oonracmu Habodarucs yawe 8 2,1 pasa, 1,7 pasa
ue 25 paza

(p <0,05) 6 cpasHeruu ¢ 6onvHbiIMU [-011 epynnel. Knunuuecku cuHOpom xone-
cmasa ovin yemarnosiner 6 28,8% oonvuvix HACI u 'y 62,3% ¢ HACI" u XObJI.
Y bonvubix 2-o0ti epynnsl yacmoma cnieHoMe2anuu nPesvlcuia nokazameis 6 1-u
epynne coomgemcmeerto 6 2,7 paza (p <0,05). Cpeou buoxumuueckux CuHOpomos
¥V 00c1e008aHHBIX OONLHBIX 2-011 2pynnbl OO YCIMAHOBIEHO YUMOIUMUYECKUL
(100,0%), xonecmamuueckuii (73,6%,), Komopwiti npegvluianl no 4acmonie no-
kasamens 6 1 epynne 6 2,3 paza (p <0,05), me3eHXUMAanbHO-80CNANUMENbHBII,
KOmopblil 803HUKAT Yauje yem 8 1-oti epynne — 6 1,9 paza (p <0,05), u cunopom
neuernoyHoxiemourol neoocmamournocmu ([IKH) (50,9%), komopwiii ciyuancs
yawe yem 6 1-oii epynne — 6 2,6 pasa (p <0,05).

Bb1600. Knunuueckoe meuenue neaikoeoibHo20 cmeamoz2enamuma npu Ko-
MOPOUOHOCIU C OACUPEHUEM XAPAKMEPUYENCS 8bICOKOU YACTNOMOU U UHMEH-
CUBHOCMBIO KIUHUYECKUX CUHOPOMOS, MAHUpecmayuss Komopuix 00CHOGEPHO
sospacmaem 8 ycrosusx npucoedurerusi XObJI 2-3 D: acmeno-gecemamusHoeo,
ab0oOMUHANLHO-001€6020 NOPMATILHOU UNEPMeH3Ul, CRICHOMA2ANUU, XOJleC-
masa a makoice Yacmomou u UHMeHCUGHOCBIO OUOXUMULECKUX CUHOPOMOS.!
ME3CHXUMANILHO20 8ocnaleHus, xonecmasa, [IKH.

Knrwouosi cnosa:
HeanKo2onbHUull
cmeamozenamum,
OJICUDTHHA, XPOHIYHE
obcmpykmuene
3AX60PIOBAHHS JIE2EHD,
KIIHIYHI CUHOpOMU,
cmeamos nevyinKu.

OCOBLJIUBOCTI KJIIHIYHOI' O IIEPEBIT'Y HEAJIKOI'OJIBHOI' O
CTEATOI'EIIATHUTY HA TJ1I1 O’KHPIHHA 34 KOMOPBI/THOCTI 3
XPOHIYHUM ObCTPYKTHBHUM 3AXBOPIOBAHHAM JIETEHb

O0.C. Xyxnina, O.€. I'puntok, O.C. Boegioka, B.C. I'aiiouuyk,

0.€. Manopuk, JI.FO. Kocap

Mema pooomu — 3’cysamu KiiHiuHi, yibmpacoroepaghiuni ma 6ioximiuni
ocobnueocmi nepebiey neankoeonvrozo cmeamozenamumy (HACI) 3a komop-
0i0HOCmI 3 oofcupinHAM [ cmynens, XpOHIYHUM 0OCMPYKIMUSHUM 34X80PHOBAHHAM
nezensb (XO3JI) 2-3-i cmaoiii D nopisusano 3 nepedicom HACI na mui osxcupinms
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0e3 XO3J1 uinaxom usyenHs yacmomu ma iHmeHCUeHOCHI NPOBIOHUX KATHIUHUX
ma oioximiunux cunopomie HACI, nopiensnus yrempaconoepaghiunoi (YCI)
xapaxkmepucmuxu HACI 3anedxncro 6io nassnocmi XO3J1.

Mamepian i memoou. Oocmedgicerno 105 xeopux na HACI 3 axux 52 xeopux
Ha HACT i3 oxcupinnsam [ cm. (1-wa epyna) (vonosikis oyno 18, sicinok — 24 oco-
ou), 53 xeopux na HACI i3 oorcupinnam [ cm. ma XO3JI 2-3 D (uonosikis 6yio 28,
arcinok 13 ocib) (2-ea epyna). /[na susnauenns 3anexcnocmi nepebicy HACI 6io
nasasnocmi XO3JI epynu x6opux panoomizo8aHi 3a 8iKom, CHIYNEHEM OHCUPIHHSL.
Cepeoniti six nayieumis cknag (535,7+3,22) poxis. Busnauanu ¢ynkyionanbHuii
CMau NeyinKy 3a 3a2a1bHONPULIHAMUM NEPeNiKoM aKmueHoCmi pepmenmis,
MapKepig nieMeHmHo20 ma a30mucmo2o 0OMIHy, npomeinozpamu, 1iniooepamu,
ionozpamu, obuucnenus koegiyicnma oe Pimica, nposoounu YCI” 0ocniosicenHs.
3 memoro KinbKicHOI OYiHKU 3MIH eX02eHHOCMI NeYiHKU 8UKOPUCI AU MemOoO
exooeHcumomempii 3 oouucieHHAM eenamopenaivhoo inoexcy (I'Pl).
Pesynomamu. Y nayicumie 2-i 2pynu cumMnmomu acmeHo-6e2emamueHo20
CUHOpOMY, oucnencii, 8i0uymms msdckocmi abo boarouicms npu narenayii
V npasiu niopedephiii Oinanyi cnocmepieanucs yacmiwe y 2,1 pasa, 1,7 paza
may 2,5 paza (p<0,05) nopisnano 3 xeopumu 1-i epynu. Kniniuno cundpom xo-
necmasy ecmanogneno y 28,8% xeopux na HACI'ma y 62,3% xeopux na HACI”
ma XO3JI. V nayiecnmis 2-i epynu uacmoma cnieHome2anii nepesuyuna no-
Kasuux y 1-1i epyni 6ionogiono y 2,7 pasa (p<0,05). Ceped dioximiunux cuH-
opomig y obcmedicenux ocio 2-i epynu ecmanoeneno yumonimuunuii (100,0%),
xonecmamuyunuil (73,6%), AKUi nepesuiyysas 3a 4acmomoio nokasHux y 1-i
epyniy 2,3 paza (p<0,05), me3eHXiManbHO-3ananbHUl, AKUN BUHUKAE i3 BULLOHO
yacmomoro, Hixe y -1t epyni — 6 1,9 paza (p<0,05), ma cunopom neuinko8oKi-
munrnoi Heoocmamuocmi (IIKH) (50,9%), axuil sunuxag 3 8uuyoro 4acmomoro,
Higic y 1-1i epyni — y 2,6 paza (p<0,05).

Bucnoeok. Kniniunuii nepebie neauiko201bHo20 cmeamo2enamumy 3a KOMop-
OIOHOCMI 3 OHCUPTHHAM XAPAKIMEPUIYEMBCA GUWOI0 YACHOMOIO A IHMEHCUG-
HICMIO KAIHIYHUX CUHOPOMIB, MaHi(hecmayis AKUX 6ipociOHO 3pOCMAE 3d YMO8
NPUEOHAHHS, XPOHIUHO20 0OCMPYKIMUBHO20 3AXEOPI0GAHHAM JleceHb 2—3 D:
acmeno-ee2emamusHo20, AO0OMIHAIbLHO-001608020, NOPMANLHOL 2inepmeH3ii,
CnjleHOMAa2aii, Xonecmasy, a maKoxtc 4acmoma ma iHMeHCUsHicmy Oioximiy-
HUX CUHOPOMIB: ME3EHXIMANILHO20 3aNALEHHS, X0IeCmasy, NeYiHKOGOKIIMUHHOT
He00CmamHoCmi.

Introduction. The relevance of the problem of the
combined course of non-alcoholic steatohepatitis (NASH)
on the background of obesity with chronic obstructive
pulmonary disease (COPD) is a significant increase in
the frequency of this type of disease (24-30%) [1, 2].
NASH is detected in 38.5-56%, liver cirrhosis in 9—-10%
of cases at autopsy among patients with type 2 diabetes
mellitus (DM) and obesity [3—5]. The impetus for the
NASH development are metabolic disorders due to obesity,
insulin resistance syndrome (IR), lipid distress syndrome,
activation of oxidative (OS) and nitrosative stress (NS),
impaired oxidative antioxidant homeostasis, hepatocyte
steatosis, aseptic inflammation, induction of apoptosis and
necrosis of hepatocytes activating fibroblasts system with
progression of liver fibrosis [6—14].

A number of these factors are also inherent in the
pathogenesis of COPD, in particular, OS, NS, antioxidant
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deficiency, local and systemic inflammation, activation
of fibroblasts with progression of bronchial remodeling
and pneumosclerosis [1, 2]. At the same time, 32 ago-
nists, anticholinergics inhaled or systemic glucocorticoids,
repeated courses of antibacterial drugs, which together
can influence the development of dysmetabolic disorders
and even hepatotoxic effects, are used in the treatment of
COPD patients [2]. At the same time, the course of COPD
stage 3—4 in patients of group D with a duration of more
than 15 years is often complicated by the development of
a chronic pulmonary heart disease, against which hepato-
megaly, edematous-ascitic syndrome can be formed. Now
the clinical features of the course of comorbidity of NASH
and COPD are little studied, which necessitates the inves-
tigation of general developmental mechanisms, reciprocal
mechanisms and the development of new methods for the
correction of this comorbid pathology.



Bukovinian Medical Herald. 2020. V.24, Nel (93)

ISSN 1684-7903 http://e-bmv.bsmu.edu.ua

Original research

Aim of work: To find out clinical, ultrasonographic
and biochemical features of NASH course of obesity of
the I grade, COPD of the 2-3 stages D comorbidities in
comparison with the course of NASH with obesity without
COPD by studying the frequency and intensity of leading
clinical and biochemical syndromes, ultrasonographic
(USG) characteristics of NASH depending on the presence
of COPD.

Material and research methods. 105 NASH patients
were examined: 52 among them of were NASH patients
with grade I obesity (group 1) (men were 18, women were
24 people), 53 NASH patients with grade I obesity and
COPD of the 2-3 stages D (28 males, 13 females) (group 2).
To determine the dependence of NASH on COPD, groups
of patients were randomized by age, degree of obesity. The
average age of the patients was (55.7 + 3.22) years.

The diagnosis of NASH was established according to
the unified clinical protocol approved by the order of the
Ministry of Health of Ukraine No. 826 of November 6, 2014,
in the presence of criteria for the exclusion of chronic dif-
fuse liver disease, of viral, hereditary, autoimmune or drug
genesis as a cause of cytolytic, cholestatic syndromes, as
well as USG results examination with shear wave elastog-
raphy, SteatoTest (Sinevo). The diagnosis and treatment of
COPD was carried out according to the recommendations
of clinical guidelines (Order of the Ministry of Health of
Ukraine No. 555 of 06/27/2013, taking into account the
recommendations of GOLD, 2019).

When patients were admitted to the hospital, the func-

tional state of the liver was determined according to the
generally accepted list of activity of enzymes, markers of
pigment and nitrogen metabolism, proteinogram, lipido-
gram, ionogram, calculation of the De Ritis ratio. USG
studies were performed to determine structural changes in
the liver parenchyma. In order to quantify changes in liver
echogenicity, the method of echodensitometry with the
calculation of hepato-renal index (HRI) was used (Webb
M. et al., 2009) [3, 4, 15]. Liver echodensitometry was
performed on an empty stomach on an Ultima PA appa-
ratus (Radmir, Kharkov, Ukraine) using a convex sensor
(frequency 3—5 MHz) with subsequent digital histographic
processing of USG images. HRI was calculated by the for-
mula (Webb M. et al., 2009): HRI = MNA/MNB [15]. All
patients were performed anthropometry with determination
of body mass index (BMI), waist circumference (WC),
hip circumference (HC) and their ratio: waist/hip index
(IWH=WC/HC).

Statistical analysis of the results was carried out in ac-
cordance with the type of study and the types of numerical
data that were obtained. The normality of the distribution
was checked using the tests of Liliefors, Shapiro-Willkie
and the method of direct visual assessment of histograms
of the distribution of eigenvalues. Quantitative indicators
that had a normal distribution, presented as mean (M) +
standard deviation (S). For nonparametric distribution,
the data are presented as the median (Me) as a measure
of position, upper (Q75) and lower quartile (Q25) as a
scattering measure. Discrete values are presented in the

Table 1
Frequency of clinical and biochemical syndromes of non-alcoholic steatohepatitis depending on the presence of
comorbid COPD, %
Groups of patients examined
NASH, n=52 NASH-+COPD, n=53 OR
Syndromes Confidence
Abs. % Abs. % OR Interval (CI)
95%
Asteno-vegetative 22 42,3 46 86,8 2,05 1,09-3,88
1,73 0,89-3,34
Dyspepsia 21 40,4 37 69,8
Cholestasis clinically 15 28,8 33 62,3 2,16 1,05-4,44
Discomfort in the right 1 212 28 52.8 2,59 1,17-5,71
hypochondrium
Hepatomegaly 49 94,2 53 100,0 1,06 0,62-1,83
Splenomegaly 7 13,5 19 35,8 2,66 1,03-6,87
Cytolysis 52 100,0 53 100,0 1,0 0,58-1,72
Cholestasis, biochemically 17 32,7 39 73,6 2,25 1,13-4,47
Mesenchymal-inflammatory 25 48,1 48 90,6 1,88 1,02-3,49
Hepatocellular failure (HCF) 10 19,2 27 50,9 2,65 1,17-6,02
Impaired glucose tolerance 2,09 1,19-3,91
(IGT) 23 44,2 49 92,5
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Table 2
Indicators of biochemical blood test in patients with non-alcoholic steatohepatitis depending on the presence of
comorbid COPD, (M+m)
. . . Groups of patients examined
Indicators, units measuring AHH, n=30
NASH, n=52 NASH+COPD, n=53
Bilirubin total, pmol/l 19,21£1,09 27,941,211 * 36,2+1,03 */**
Bilirubin direct, pmol/l 4,51+ 0,22 8,3+0,23 * 10,4+0,25 */**
Bilirubin indirect, pmol/l
14,70+0,31 19,6+0,75 * 25,840,93 */**
AST, umol/hourxl 0,39+ 0,01 0,93+0,012 * 1,28+0,025 */**

ALT, pmol/hourx] 0,38+ 0,01 1,170,012 * 1,44+0,011 */**
de Ritis factor 1,03+ 0,02 0,79+0,005 * 0,89+0,004 */**
v-GT, mmol/hourx1 5,20£0,13 6,08+0,10* 6,79+0,09%/**
ALP, mmol/hourxl 1,25+ 0,04 1,454+0,01 * 1,76+0,02 */**
Thymol test 2,80+ 0,12 3,72+0,11 * 4,48+0,10 */**
Total protein, g/l 76,18+£2,15 69,25+1,93 60,11+1,32%/**
Albumin,% 59,37+£2,21 53,2142,38 41,63+£2,25 */**
Globulins,% 40,63+2,50 46,79+2,14 58,37+2,14%/**
A/G coefficient 1,46+0,002 1,14+0,004 * 0,71£0,003 */**

Notes: 1. * - the difference is probable in comparison with the indicator in AHH (p<0,05); 2. ** - the difference is
probable in comparison with the indicator in NASH patients (p<0,05).

form of absolute and relative frequencies (percentage of
observations to the total number of examined). Parametric
tests with an assessment of Student's t-test, Fisher's F-test
we used for comparisons of the data, which should have a
normal distribution. The median test, the calculation of the
rank U-test of Mann-Whitney, for multiple comparisons —
the Wilcoxon T-test (in the case of the study of dependent
groups) we used in the case of an abnormal distribution.

Pearson correlation analysis for parametric distribution
and Spearman's rank correlation coefficient in the case of
the distribution of indicators were used to estimate the
degree of dependence between variables and that was
significantly different from normal. To compare the dis-
crete values in the independent groups, the log-likelhood
criterion 2 (MP %2) was used, and the Fisher exact mid-p
modification was used to compare the pairs of discrete
quantities. Determination of the diagnostic superiority of
the method was performed on the basis of the evaluation
of the quality of diagnostic procedures using receiver op-
erating characteristic (ROC analysis), with the calculation
of indicators of sensitivity, specificity, diagnostic value,
area under the ROC curve (AUROC), diagnostic odds
ratio (DOR). Statistica for Windows software version 8.0
(Stat Soft inc., USA), Microsoft Excel 2007 (Microsoft,
USA) we used for statistical and graphical analysis of the
obtained results.

The results of the study. Clinically, in the examined
patients, NASH was manifested by the following syn-
dromes: astheno-vegetative (42.3%), dyspeptic (nausea,
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abdominal distension, stool disorders) (40.4%), severity
or discomfort in the right hypochondrium (21.2%), hep-
atomegaly (94.2%), splenomegaly (13.5%), cholestatic
(bitterness in the mouth, itchy skin, xanthomas, xanthelas-
mas on the eyelids) (28.8%) and endocrine disorders: I
degree obesity was present in 100,0% patients, in 44.2%,
impaired glucose tolerance (IGT) was found (Table 1).
Among the biochemical syndromes in patients of the Ist
group, cytolytic (100.0%), cholestatic (32.7%), mesenchy-
mal-inflammatory syndrome (48.1%), and hepatocellular
failure syndrome (HCF) (19.2%) were found.

It should be noted that in the analysis of clinical mani-
festations of NASH in patients of the 2nd group the frequen-
cy and intensity were significantly higher. In particular, the
symptoms of astheno-vegetative syndrome were observed
2.1 times more often (p <0.05) as compared to patients of
the 1st group, which was probably associated with an in-
creased accumulation of unmetabolized liver products in
COPD exacerbation phase.

Manifestations of dyspepsia in patients in group 2 also
occurred more often as compared to patients in group 1
(1.7 times (p<0.05)), indicating impaired digestive pro-
cesses due to the allocation of defective bile composition,
probably accompanying colorectal dysbiosis due to repeated
courses of COPD antibacterial therapy, the attachment to
central mechanisms of anorexia and nausea as a result of
hypoxia.

Feeling of heaviness or pain on palpation in the right
hypochondrium was recorded in patients of the 2nd group
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also with a frequency exceeding proper complain in pa-
tients of the 1st group by 2.5 times (p<<0.05). There was no
significant difference in the incidence of hepatomegaly in
patients of groups 1 and 2 (p>0.05) (see Table 1).

Clinically, cholestasis syndrome was found in 28.8% of
NASH patients of the 1st group and in 62.3% of patients of
the 2nd group, which was manifested by itching of the skin,
bitter taste in the mouth, and the presence of xanthomatous
formations on the eyelids. In a small number of patients
of the 1st group, splenomegaly was established (13.5%),
however, in patients of the 2nd group, the frequency of sple-
nomegaly exceeded mentioned parameter in the 1st group,
respectively, by 2.7 times (p<0.05). The syndrome of endo-
crine disorders was observed in all NASH patients in the
form of grade I obesity. At the same time, IGT was found
more often in the presence of COPD by 2.1 times (see Table
1). Among the biochemical syndromes in the examined
patients of group 2, cytolytic (100.0%), cholestatic (73.6%)
was found, which exceeded the frequency in the 1st group
by 2.3 times (p<0.05), mesenchymal inflammatory which
occurred with a higher frequency as compared to group
1 by 1.9 times (p<0.05), and HCF syndrome (50.9%), which
occurred with a higher frequency as compared to group 1 by
2.6 times (p<0.05). So, the incidence of major clinical and
biochemical steatohepatitis syndromes in NASH patients
with concomitant COPD in comparison with the isolated
course of NASH increased significantly (p<0.05).

When analyzing biochemical syndromes in NASH,
most often the increase in average liver activity alanine
aminotransferase (ALT) indicators in blood serum was
found, which in NASH without COPD was by 3.1 times
higher as compared to apparently healthy humans (AHH)
(p<0.05) and aspartate aminotransferase (AST) by 2.4 times
(p<0.05) (Table 2). A significant decrease in the de Ritis
factor (AST/ALT) was observed in 1.3 times (p<0.05),
which, in the absence of positive markers of hepatitis B and
C viruses in the serum, indicates non-alcoholic dysmetabol-
ic and inflammatory liver disease. The confirmation of this
fact were positive results of biochemical screening tests:
SteatoTest and NASH-test (p<0.05) and negative results
of ASH-test (p <0.05) in the examined patients, which
excludes the alcoholic etiology of the disease.

In NASH patients with COPD, the cytolysis syndrome
was more intense, since ALT activity exceeded in AHH by
3.8 times (p<0.05), and AST activity by 3.3 times (p<0.05),
which led to a decrease in the de Ritis factor by 1.2 times
(p<0.05) as compared to AHH (see table 2), since in addi-
tion to metabolic disorders in the pathogenesis of NASH
and obesity in COPD conditions, it is likely to be involved
the medication effects of drugs used in the treatment of
exacerbation of COPD with hepatotoxicity [15].

The total bilirubin content in patients of group 2 exceed-
ed the normative indexes by 1.9 times (p<0.05) as compared
to 1.5 times in patients of group 1 (p<0.05). It should be
noted that the level of total bilirubin in the blood of patients
of group 2 increased due to an increase in both its fractions:
conjugated — respectively by 2.3 times (p<0.05) versus
1.8 times (p<0.05) in 1 group, and unconjugated: excess by

1.8 times versus 1.3 times (p<0.05), respectively.

The presence of cholestasis syndrome was evidenced
by the increase of alkaline phosphatase (ALP) activity by
1.4 times (p<0.05) in patients of 2nd group versus 1.2 times
(p <0.05) in patients of group 1, activity y-glutamyltrans-
ferase (y-GT) — respectively by 1.3 vs. 1.2 times (p<0.05)
(see Table 2).

Mild manifestations of insufficiency of the protein-syn-
thesis function of the liver in comorbidity with COPD
were found in 50.9% of patients in group 2 and 19.2% of
patients in group 1 by reducing the average total protein
content (in 1.3 times (p<0.05) only in patients in group 2)
and the content of albumin in the blood (in 1.4 times in
patients in group 2 (p<0.05)), in the 1st group there was
only a tendency to decrease these parameter (p>0.05).
The presence of mesenchymal-inflammatory syndrome in
NASH patients in the 2nd group was indicated by hyper-
globulinemia (in 1.5 times (p <0.05)), an increase in the
thymol test (in the 1st group — in 1.3 times (p < 0.05), in
the 2nd group — in 1.6 times (p <0.05)), as well as the
decrease of the albumin-globulin coefficient (A/G coeffi-
cient) (in the 1st group — in 1.3 times (p <0.05), group
2 —in 2.1 times (p <0.05) (see Table 2), which is also due
to exacerbation of COPD.

USG of the liver of the examined patients revealed
a high frequency and probable degree of hepatomegaly
(Table 1), medium-grained transformation of the structure
and mosaic induration (hyperechogenicity, "heterogeneity")
of the liver parenchyma due to its inflammation, as well
as a significant degree of hepatic steatosis (a significant
percentage of dorsal attenuation of the USG signal).

The examined patients observed statistically signif-
icant increase in HRI (p<0.001). Thus, the median and
25th and 75th quartile values for HRI in AHH were 1.12
(1.0-1.26), in the 1st group 1.93 (1.75-2.18), in the 2nd
group — 2.46 (2.27-2.65). Analysis of OR by HRI in
comparison groups (2 out of 1) indicates significant dif-
ferences: OR=2.04 [CI 95% 1.11-3.76]. An increase in
HRI is associated with the amount of lipid accumulation in
the liver parenchyma, as evidenced by the direct statisti-
cally significant strong correlation between the degree of
steatosis (according to SteatoTest) and HRI (r = 0.81; p
<0.001). However, in NASH patients, in the background of
obesity changes in liver echogenicity due to the presence of
non-alcoholic steatosis have been associated with anthro-
pometric and laboratory parameters. A direct statistically
significant various power association was established be-
tween HRI and HOMA-IR (r=0.71; p<0.001), BMI (r=0.64;
p<0.001), WC/HC (1=0.57; p<0.001), ALT (r=0.38; p<0.05),
ALP (r=0.33; p<0.05), y-GT (r=0.28; p<0.05), the content
of triacylglycerols in the blood (r=0.51; p<0.001). At the
same time, in NASH patients with COPD, the correlation
matrix has changed somewhat: a direct statistically sig-
nificant higher strength of the relationship is established
between HRI and HOMA-IR (r=0.75; p<0.001), BMI
(r=0,71; p<0.001), WC/HC (r=0.64; p<0.001), ALT (r=0.43;
p<0.05), ALP (r=0.42; p<0, 05), y-GT (r=0.45; p<0.05),
blood triacylglycerol content (r=0.57; p<0.001).
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To determine the diagnostic significance of HRI we
used ROC analysis, according to which the growth of
this indicator is an effective marker of diagnosis of NASH,
in which the AUROC for HRI was 0.97 (95% CI 1.06-2.98;
p<0.001).

The threshold for HRI diagnosed with NASH was cal-
culated to be > 1.48 and the sensitivity, specificity, PPV and
NPV were 93.8%, respectively; 100%; 100% and 73.9%.
Analysis of the results of the diagnostic test for patients with
a comorbid course of NASH and COPD indicates that AU-
ROC for HRI was 0.99 (95% CI 1.18-3.24; p<0.001), and
sensitivity and NPV increased in accordance with 96.8%
and 87.8% at the calculated optimal HRI threshold value
> 1.52. A moderate threshold increase was observed for
HRI in parallel with increasing diagnostic value.

Conclusions. 1. Clinical course of non-alcoholic ste-
atohepatitis with obesity and COPD comorbidity is char-
acterized by higher frequency and intensity of clinical
syndromes in comparison with NASH patients without
COPD: astheno-vegetative (OR=2,05, 95% CI 1,09-3,88)
abdominal pain (OR=2.59, 95% CI 1.17-5.71), portal
hypertension (splenogamy, OR=2.16, 95% CI 1.03-6.87),
cholestasis (OR=2.16, 95% CI 1.05-4.44).

2. The course of non-alcoholic steatohepatitis with
obesity and COPD comorbidity is characterized by a high-
er incidence of biochemical syndromes as compared to
NASH patients without COPD: mesenchymal inflammation
(OR=1.88, 95% CI 1.02-3.49), cholestasis (OR=2,25, 95%
CI 1,13-4,47), hepatocellular failure (decrease in albumin
content, OR=2,65, 95% CI 1,17-6,02) and their intensity
(p<0,05).

3. The comorbid course of NASH with COPD is char-
acterized by a higher degree of hepatic steatosis (HRI,
OR=2.04 [CI 95% 1.11-3.76]) compared to the group of
NASH patients without COPD (p<0.05). and a higher di-
agnostic threshold for hepatorenal index, which correlates
strongly with the degree of hepatic steatosis determined
by the Steato-test (r=0.81; p<0.001).

The prospect of further research in this area is the devel-
opment of effective treatments for patients with comorbid
course of NASH and COPD on obesity background.
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