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образов, что приводит к существенному ухудше-

нию качества жизни и результатов обучения. 

Цель явилась разработка оптимального диа-

гностического алгоритма для детей с ХГСО. 

Материалы и методы исследования. Для до-

стижения поставленной цели в отделение «врож-

денных и приобретенных заболеваний ЛОР орга-

нов» РСНПМЦПи в клинике ТашПМИ было обсле-

довано 30 детей в возрасте от 3 до 17 лет, за период 

с 2017 по 2019. Мальчиков было 13, девочек – 17. 

Методика обследования включала: изучения 

анамнеза и жалоб больного, общий оториноларин-

гологический осмотр без/с эндоскопией, отомикро-

скопия, слуховые тесты, изучения микрофлоры 

хронического воспалительного секрета, ОАЭ, тим-

панометрия, тональная пороговая аудиометрия, 

МСКТ височной кости. 

Результаты. Давность болезни составляла 

примерно 1-10лет. Наиболее частой жалобой боль-

ных и их родителей было гноетечения из уха у 23 

детей (76,86%), запах из уха у 17(56,6%), снижение 

слуха у 20(66,7%) и головная боль у 14(46,7%). При 

аудиологическом исследовании характер аудиоло-

гической кривой практически у всех больных носил 

смешанный характер с различным костно-воздуш-

ным интервалом. Интраоперационно во всех слу-

чаях было выявлено, реккурантная холеастеатома у 

25 (83%) больных, грануляции и полипы у 23 (77%). 

Катамнестические данные за оперированными 

ушами в течении 3 лет показало анатомические ре-

зультаты у 93% больных, функционалные резуль-

таты у 73%. 

Выводы. Больные ХГСО обращаются за меди-

цинской помощью при наличии жалоб, воспалении 

или нагноении. Основным методом лечения боль-

ных ХГСО является хирургическое лечения, при-

чем проведения одномоментное санирующего и ре-

конструктивного операцию на ухе. 
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Summary. 

As a result of studies, it was found that patients with non-alcoholic steatohepatitis on the background of 

obesity are characterized by lipid distress syndrome with an increase in total cholesterol in blood, low density 

proatherogenic lipoprotein, deficiency of anti-atherogenic high-density lipoproteins. The role of nitrosative stress 

in the pathogenesis of nonalcoholic steatohepatitis, the confirmation of which is the increase in the concentration 

of nitrosothiols, peroxynitrite and other metabolites NO in the blood. Thus, with the comorbid flow of non-alco-

holic steatohepatitis and chronic kidney disease of the І-ІІ stage, on the background of obesity, a deeper lipid 

imbalance, hypercholesterolemia, including in the low density lipoprotein (1.8 times, p <0.05), a decrease in the 

content of high density lipoprotein (1.8 times, p <0.05), an increase in the atherogenicity index, and hyperproduc-

tion of the endothelium and lymphocytes from the progressive damage to the endothelium (an increase in the 

number of desquamated endothelial cells). 

Резюме. 

В статье приведены теоретическое обобщение результатов исследования липидного спектра крови 

и эндотелиальной дисфункции за коморбидности течения неалкогольного стеатогепатита с ожирением 

и хронической болезнью почек I-II стадии, сопровождается глубоким липидный дисбаланс, гиперхолесте-

ролемия, в т.ч. в составе липопротеидов низкой плотности, снижение содержания липопротеидов высо-

кой плотности, рост индекса атерогенности, а также гиперпродукция NO эндотелием и лимфоцитами 

с прогрессирующим повреждением эндотелия. 

Резюме. 

У статті наведено теоретичне узагальнення результатів дослідження ліпідного спектру крові та 

ендотеліальної дисфункції за коморбідного перебігу неалкогольного стеатогепатиту з ожирінням та 
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хронічною хворобою нирок І-ІІ стадії, що супроводжується глибшим ліпідний дисбаланс, гіперхолестеро-

лемія, у т.ч. у складі ліпопротеїдів низької густини, зниження вмісту ліпопротеїдів високої густини, зро-

стання індексу атерогенності, а також гіперпродукція NO ендотелієм та лімфоцитами із прогресуючим 

ушкодженням ендотелію.  
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Introduction. The comorbidity of non-alcoholic 

steatohepatitis (NASH) and chronic kidney disease 

(CKD) on the background of obesity is often recently 

drawn to the attention of both practitioners and re-

searchers [1, 2]. Schematically, the development of 

NASH can be presented in several stages: fatty infiltra-

tion of the liver, oxidative stress, mitochondrial dys-

function, TNF / endotoxin-mediated injury, aseptic in-

flammation, diffused liver fibrosis, development of 

liver-cellular insufficiency (LCI) [1,2,3]. The first 

place among the causes of the development of NASH 

is insulin resistance syndrome. NASH most often oc-

curs in obesity (20-81%). The prevalence of NASH in 

the world is 10% (600 million people) [2,4,5]. In the 

last 5 years in Ukraine, the incidence of steatohepatitis 

has increased by 76.6%. In the 12-40% of patients with 

liver steatosis during 8-13 years, NASH develops with 

early liver fibrosis (LF). 

The frequency of occurrence of NASH in patients 

with CKD is unknown. The mechanisms of their joint 

development are described in isolated works, which 

were conducted mainly in the experiments. Despite the 

fact that among various pathological processes in the 

internal organs that occur in the background of a meta-

bolic syndrome - NASH is an extremely common dis-

ease, and quite often it occurs in patients with CKD, so 

far, this comorbidity remains a significant problem of 

the present and needs to be sufficiently studied. 

 The aim of the study – to find out the features of 

the lipid blood spectrum and the development of endo-

thelial dysfunction in non-alcoholic steatohepatitis in 

patients with obesity of the 1st degree and chronic kid-

ney disease of the 1st and 2nd stage. 

Material and methods of research. 135 patients 

with non-alcoholic steatohepatitis (NASH) with 

comorbid obesity I degree and chronic kidney disease 

(CKD) of the 1st and 2nd stage, were examined. 

Patients were divided into 2 groups: of which 52 

patients with non-alcoholic steatohepatitis with obesity 

I degree (group 1), 53 patients with non-alcoholic 

steatohepatitis with comorbid obesity of the 1st degree 

and chronic kidney disease of the І-ІІ stage (chronic 

uncomplicated pyelonephritis with latent phase in 

subsiding exacerbation phase) (group 2). The control 

group consisted of 30 practically healthy persons of the 

corresponding age and sex. The average age of patients 

was (45.8 ± 3.81) years, men were 48, and women 57 

persons. 

The functional state of the endothelium was 

studied by the content of stable metabolites of nitrogen 

monoxide (NO) (nitrites, nitrates) In the blood by 

L.C.Green et al. The number of desquamated 

endothelial cells in the blood was determined by the 

method of J.Hladovec in the modification of N.N. 

Petrischev et al. The lipid blood spectrum was studied 

based on the content of common lipids (TL), total 

cholesterol, triacylglycerols (TG), low density 

lipoprotein (LDL) and high-density lipoprotein (HDL) 

(Danish Ltd, Lviv), and also calculated the index of 

atherogenicity (IA) by the formula: IA = total 

cholesterol / HDL. The degree of carbohydrate 

compensation was determined by the level of glycemia 

in the onset and 2 hours after glucose loading (glucose 

tolerance test) by the glucose oxidase method, the 

content of insulin in the blood (DRG System) - by the 

immunoassay (ELISA) method, the content of 

glycosylated hemoglobin (HbA1c) using standard sets 

of reagents (DanishLtd, Lviv) by the method of V.A. 

Koroleva. The degree of insulin resistance (IR) was 

determined by the size of the body mass index (BMI): 

body weight (kg) / height2 (m); The HOMA-IR index 

(D.R. Matthews et al.), which was calculated using the 

HOMA Calculator Version 2.2 Diabetes Trials Unit, 

University of Oxford (UK). The statistical analysis was 

performed using parametric and non-parametric criteria 

(Student, Pearson) on RS AMD Athlon 64 using 

Statistica 5.1 software (StatSoft, Inc., USA) and SPSS 

10.0.5. Standard Version. 

The diagnosis of NASH was established in 

accordance with the unified clinical protocol, approved 

by the order of the Ministry of Health of Ukraine No. 

826 from 06.11.2014, in the presence of criteria for the 

exclusion of chronic diffuse liver disease of the viral, 

hereditary, autoimmune or medicinal genesis as causes 

of cholestatic or cytolytic syndromes, as well as the 

results of the USG survey. Diagnosis and treatment of 

CKD were performed according to the 

recommendations of the clinical guidelines of the State 

Institute "Institute of Nephrology, NAMS of Ukraine" 

(2012). The analysis of clinical manifestations of 

NASH and CKD of the 1st and 2nd stage, biochemical, 

laboratory parameters of the functional state of the 

liver, kidneys, endothelium, ultrasonographic data was 

studied in dynamics after 30, 90 days of treatment, as 

well as 3 months after treatment.  

The statistical analysis of the results was carried 

out in accordance with the type of research carried out 

and the types of numerical data that were obtained. Dis-

tribution normality was verified using Liliefors, 

Shapiro-Uilka tests and the direct visual evaluation of 

eigenvalues distribution histograms. Quantitative indi-

ces having a normal distribution are represented as 

mean (M) ± standard deviation (S). Discrete values are 
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presented in the form of absolute and relative frequen-

cies (percentage of observations to the total number of 

surveyed). For comparisons of data that had a normal 

distribution pattern, parametric tests were used to esti-

mate the Student's t-criterion, Fisher's F-criterion. In 

the case of abnormal distribution, the median test, 

Mann-Whitney Rank U-Score, and Wilcox's T-crite-

rion (in the case of dependent groups) were used for 

multiple comparison. Statistica for Windows version 

8.0 (Stat Soft inc., USA), Microsoft Excel 2007 (Mi-

crosoft, USA) software packages were used for statisti-

cal and graphical analysis of the obtained results. 

Results of the research and their discussion. 

Analysis of the lipid profile of the blood in patients with 

NASH and obesity showed a number of changes that 

differed depending on the presence of CKD (table 1). 

Indicators of concentration in blood of total lipids in 

patients of 1st and 2nd groups exceeded the norm by 

26.4% and 34.2%, respectively, with a statistically sig-

nificant difference between the groups (p <0.05). The 

content of total cholesterol in blood indicated that it in-

creased by 37.4 and 46.7 (p <0.05) compared with 

PHPs in patients of 1st and 2nd groups. Changes in the 

concentration of TG in the form of a significant in-

crease (respectively, 2.2 and 2.0 times (p <0.05)) were 

recorded in the 1st and 2nd groups of patients.  

Table 1 

Indicators of lipid spectrum of blood, glycemia and endothelial dysfunction in patients with non-

alcoholic stethohepatitis, obesity of the I-II degree and with comorbidity with chronic kidney disease of 

the І-ІІ stage (M ± m) 

Indicators, units measurement 
Groups of patients surveyed 

PHP Group 1 NASH+Obesity Group 2 NASH with CKD + Obesity 

Total Cholesterol, mmol / l 4,72±0,11 6,89±0,38* 6,93±0,39*/** 

LDL, mmol / l 2,54±0,02 4,05±0,022 * 4,58±0,04*/** 

HDL, mmol / l 1,28±0,05 0,72±0,02 * 0,76±0,04 */** 

TG, mmol / l 1,47±0,03 2,42±0,03* 3,19±0,07 */** 

NO IN BLOOD, mmol / l 15,32±1,225 30,49±1,318 * 40,51±1,173 */** 

ET-1, pmol / l 6,17±0,854 11,25±0,457 * 18,83±0,559 */** 

DEC х104/L 3,03±0,204 3,87±0,123 * 5,80±0,127 */** 

Notes: * - changes are probable in comparison with the index in PHP (P <0,05); 

** - changes are probable when comparing the indices in patients with NASH (P <0.05); 

 

That is, the content in TG in the blood in the 

comorbid flow of NASH with CKD and obesity were 

significantly lower than in patients with NASH and 

obesity. 

The study of blood concentrations of proathero-

genic lipoprotein fractions indicated a number of 

changes: the concentration of LDL in the patients of the 

1st group was 1.5 times higher than the control group 

(p <0.05), and in patients of the 2nd group LDL in-

creased in 1.7 times (p <0.05). It is also necessary to 

point out that with the increase in the activity of cytol-

ysis, the content of the cholesterol and LDL in the blood 

in NASH with comorbidity with CKD and obesity - in-

creased, which may be an important prognostic factor 

in the progression of atherosclerosis in these patients. 

Concentration in blood of antiatherogenic lipoproteins 

- HDL in patients of both groups was significantly 

lower in comparison with control: in patients of the 1st 

group - in 1,5 times (p <0,05), in 2nd group - 1,7 times 

(p <0.05). As can be seen from the results of the study, 

the maximum suppression of HDL synthesis (Table 1) 

was observed in patients of the 2nd group, indicating a 

minimum level of protection of endothelial vessels 

from free radical aggression and atherogenic fractions 

of blood lipids. The result of these changes was a sig-

nificant increase in the index of atherogenicity in pa-

tients of both groups of observation: the 1st group - 2.2 

times, the 2nd group - 2.0 times with the maximum 

changes in the index in patients with NASH, CKD and 

obesity, which testifies on the one hand, the presence of 

significant risk factors for the progression of athero-

sclerosis in these patients on the background of obesity, 

and on the other - on the favorable pathogenetic situa-

tion with regard to the progress of NASH. Thus, the de-

velopment of NASH in patients with CKD and obesity 

is accompanied by a significant disorder of dis-hyper-

lipidemia with the highest among groups comparing 

with the increase in the content of cholesterol and low-

density proatherogenic lipoprotein, a possible decrease 

in high-density anti-atherogenic lipoprotein and an in-

crease in the atherogenicity index. 

In patients of 1st and 2nd groups, a slight increase 

in cardiac glycemia was observed at 9.3% and 14.8%, 

respectively (p <0.05) compared with the control 

group. Analysis of indicators of postprandial glycemia, 

obtained during Gamma glutamyltransferase (GGT), in 

patients of 1st and 2nd groups also showed an increase 

in glucose content in 120 min after loading - respec-

tively by 16.5% and 31.2% (p <0.05) compared with 

indicators in the PHP group. Investigation of insulin 

content in blood on an empty stomach revealed hyper-

insulinemia, which in patients of the 1st group ex-

ceeded the index in the PHP group by 1.9 times; in pa-

tients of the 2nd group insulin content exceeded the 

norm by 2.2 (p <0.05) times . 

The results of the study showed that in patients 

with NASH, a significant increase in the content of NO 

in the blood was detected in comparison with the index 

in PHP (p <0,05) (Table 1) in group 1 - in 2,1 times, in 

the 2nd group - in 2,6 times (p <0,05). The role of ni-

trosative stress in the pathogenesis of NASH was 

proved, the confirmation of which is the increase in the 

concentration of nitrosothiols, peroxynitrite and other 
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metabolites NO in the blood [2, 10]. Increased peroxy-

nitrite formation due to the generation of NO by leuko-

cytes is an important aspect of the damaging effect and 

inflammation process in NASH [3]. Pathological hy-

perproduction of NO by endothelial cells and leuko-

cytes from inflammatory infiltrates in the liver contrib-

utes to the development of nitrosative stress in NASH. 

The established hypernitrate in blood may also be con-

sidered compensatory in response to hyperproduction 

of ET-1 in all observational groups. Thus, the content 

of ET-1 exceeded the index in PHP, respectively, in pa-

tients in the 1st group in 1.7 times, in the 2nd group - in 

3.0 times (p1-2 <0.05). Confirmation of the presence of 

endothelial dysfunction (ED) in patients with NASH 

with CKD resulted in a probable growth of the number 

of desquamated endothelial cells (DEC) in the 2nd 

group of patients in 1.9 times (p2 <0.05). Generation by 

neutrophils during the exacerbation of NASH of a sig-

nificant number of active forms of oxygen and nitrogen 

and hyperproduction of endothelial cells and endome-

trial lymphocytes with progressive damage to the endo-

thelium (growth of DEC) leads to significant ED, ac-

companied by mosaic angiospasm of the arteries due to 

hyperproduction of ET-1 and parectic vasodilatation of 

the veins of the portal vein system because of the hy-

perproduction of NO. 

Conclusions Thus, in patients with non-alcoholic 

steatohepatitis on the background of obesity lipid dis-

tress syndrome with an increase in total cholesterol in 

blood, low density proatherogenic lipoproteins, and a 

deficiency in anti-atherogenic high-density lipopro-

teins is characterized. In a comorbid flow of non-alco-

holic steatohepatitis and chronic kidney disease stage I 

and II on the background of obesity a deeper lipid im-

balance (hypertriacylglycerolemia (2.1 times, p <0.05), 

hypercholesterolemia (1.5 times, p <0.05), including in 

the low density lipoprotein (1.8 times, p <0.05), de-

crease in the content of high density lipoprotein (1.8 

times, p <0.05), increase in the atherogenic index (at 2 

, 7 times, p <0,05), as well as hyperproduction of the 

endothelium of the NO and lymphocytes with progres-

sive damage to the endothelium (growth of DEC)) was 

confirmed. 

References 

1. Babak OYa, Kolesnikova EV, Syitnik KA. 

Profilakticheskie meropriyatiya pri nealkogolnoy 

zhirovoy bolezni pecheni: suschestvuet li sposob snizit 

risk razvitiya zabolevaniya? [Preventive measures for 

non-alcoholic fatty liver disease: is there a way to re-

duce the risk of the disease?]. Suchasna gastroenterol. 

2013; 3 (71): 103-9. [Russian]  

2.  Bueverov A.O, Bogomolov PO. 

Nealkogol'naya zhirovaya bolezn' pecheni: obosno-

vanie patogeneticheskoy terapii [Non-alcoholic fatty 

liver disease: rationale for pathogenetic therapy]. 

Klinicheskie perspektivy v gastroenterologii, 

gepatologii. 2009; 1: 3-9. [Russian] 

3.  Anstee Q.M, Targher G, Day CP. Progression 

of NAFLD to diabetes mellitus, cardiovascular disease 

or cirrhosis. Nat Rev Gastroenterol Hepatol. 2013; 10: 

330-44. PMID: 23507799. DOI: 

10.1038/nrgastro.2013.41  

4. Baumgarten M., Gehr T. Chronic kidney dis-

ease: detection and evaluation. American Family 

Physician. 2011; 84(10): 1138-48. 

5.  Brunt E.M., Kleiner D.E., Wilson L.A. et al. 

Nonalcoholic fatty liver disease (NAFLD) activity 

score and the histopathologic diagnosis in NAFLD: dis-

tinct clinicopathologic meanings. Hepatology. 

2011;53(3):810-20.  

6. Chalasani N., Younossi Z., Lavine J.E. et al. 

Diagnosis and Management of Non-alcoholic Fatty 

Liver Disease: Practice Guideline by the American 

Association for the Study of Liver Diseases, American 

College of Gastroenterology, and the American 

Gastroenterological Association. Am. J. Gastroenterol. 

2012;107: 811–26.  

7. Castera L, Vilgrain V, Angulo P. Noninvasive 

evaluation of NAFLD. Nat Rev Gastroenterol Hepatol. 

2013; 10 (11): 666–75. PMID: 24061203. DOI: 

10.1038/nrgastro.2013.175 

8.  Cohen E et al. A longitudinal assessment of 

the natural rate of decline in renal function with age. J 

Nephrol. 2014; 27(6):635-41. 

9.  Gambino R., Cassader M., Pagano G. Meta-

analysis: natural history of non-alcoholic fatty liver 

disease (NAFLD) and diagnostic accuracy of non-

invasive tests for liver disease severity. Ann. Med. 

2011;43:617-49.  

10. Nascimbeni F., Pais R., Bellentani S. et al. 

From NAFLD in clinical practice to answers from 

guidelines. J. Hepatol. 2013; 59(4):859-71.  

11. Webb M., Yeshua H., Zelber-Sagi S. et al. 

Diagnostic value of a computerized hepatorenal index 

for sonographic quanification of liver steatosis. Am. J. 

Roentgenol. 2009; 192(4): 909-14. 

 

  

https://doi.org/10.1038/nrgastro.2013.41

