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The purpose of the study was to establish the 
frequency of registration of various degrees of liver 
tissue damage in chronic viral hepatitis C infection.

Materials and methods. People who applied to 
the Medical Center “Medikus clinic” were studied. 
1611 people were examined, including 830 males 
and 771 females. The proportion of people with viral 
hepatitis C was 972 people, of whom there were 432 
men and 540 women. Among the surveyed such age 
groups were identified: 1st – 18–29 years, 2nd – 30–39, 
3rd – 40–49, 4th – 50–59 and 5th – 60 years and older. 
In order to verify the presence of viral hepatitis C, spe-
cific laboratory methods and their evaluation criteria 
were used, and it was HCV [ifa]. The studies were 
carried out on the Beckman Coulter Access 2 device 
according to the ELISA methodology. For hepatitis C 
virus, the analytical sensitivity was 15/m IU/ml. Poly-
merase chain reaction was used to confirm the pres-
ence of viral hepatitis C in the examined patient. The 
study was carried out on the device “Rotor Gene Q” 
(Germany). Elastometry was performed on a 2D-Su-
personic Aixplorer SWE (France). The examination 
of patients was carried out according to the Cut-offs 
scale, and liver fibrosis was determined by the META-
VIR scale. Ultrasound elastometry of the liver made 
it possible to assess the degree of fibrosis of hepatic 
tissue in patients with chronic viral hepatitis C, which 
is important in predicting complications of the disease 
and their consequences.

Results and discussion. In males in all age 
groups, relatively high indicators characterizing the 
stiffness of liver tissue were recorded, without signifi-
cant dynamics (1st – 8.2 ± 1.2 kPa; 2nd – 9.5 ± 0.8 kPa; 
3rd – 11.4 ± 0.8 kPa; 4th – 11.8 ± 1.0 kPa; 5th – 11.0 ± 
± 1.1 kPa, p>0.05). Almost all of them corresponded 
to the compensated stage of liver cirrhosis. Among 
females in the presence of viral hepatitis C, the indi-
cator characterizing the degree of liver tissue fibro-
sis showed a statistically significant increase from 
the minimum value in the 1st age group to the maxi-
mum in the 5th (1st – 5.9 ± 0.5 kPa; 2nd – 7.6 ± 0 kPa; 
3rd – 8.2 ± 0.7 kPa; 4th – 10.9 ± 0.8 kPa; 5th – 12.9 ± 
± 0.9 kPa, p<0.001) and everywhere it was higher 
than the standard indicator (5.0 kPa).

Conclusion. It is quite obvious that the presence 
of viral hepatitis C is characterized by a pronounced 
progressive development of fibrous tissue. The pecu-
liarity lies in the fact that this trend is observed in men 
starting from 40, and in women from 50 years. In all 
age groups, it was higher in males. Basically, fibrosis 
progressed after 50 years. The male sex and age of 
patients had a significant influence on the develop-
ment of fibrous tissue in the liver. The highest values 
of the studied indicator were observed in the regions 
of the Republic of Azerbaijan. The increase in the de-
gree of liver tissue damage after 50 years is probably 
due to the development of the atherosclerotic process 
and the presence of comorbid diseases.

Keywords: chronic viral hepatitis C, liver elasto-
metry, fibrosis.

Introduction. In recent decades, the chronic 
form of viral hepatitis C (HCV) has attracted a lot of 
attention. The reason for this is the growing frequen-
cy of registration of its transformation into non-alco-
holic fatty liver disease (NAFLD), liver cirrhosis (LC), 
hepatocellular carcinoma (HCC). These pathological 
conditions significantly reduce the quality of life of 
patients, increase the rates of disability and mortality 
[1, 2]. Patients with HCV have a number of metabolic 
disorders due to its extrahepatic effects caused by the 
formation of insulin resistance and further metabolic 
syndrome [3], which is the basis for cardiovascular pa-
thology, lipid and carbohydrate metabolism disorders, 
which in themselves pose a danger to the patient’s 
life. Therefore, timely detection of fibrous changes in 
the liver is of priority importance. The degree of fibro-
sis determines the prognosis of the disease [4, 5, 6].

Previously, in people with chronic liver diseases, 
a biopsy was used to verify the lesion of its tissue. 
However, the method had a number of significant 
drawbacks: the impossibility of dynamic control of the 
fibrosis process, coverage of a wider lesion area, high 
cost and invasiveness of the technique with the risk of 
potentially life-threatening complications. Taking into 
account the above, a number of non-invasive methods 
for assessing fibrosis have been developed – ultra-
sound elastometry based on measuring the stiffness 
of liver tissue. This method measures the velocity of 

48



Український журнал медицини, біології та спорту – 2022 –  Том 7, № 4 (38)

Клінічна медицина

a low-frequency elastic transverse wave propagating 
through the liver. The stiffer the fabric, the higher the 
velocity of propagation of the transverse wave. The 
result is recorded in the kPa. The advantages of ul-
trasonic elastometry are a short procedure time (less 
than 5 minutes), and immediate results. The test can 
be performed at the patient’s bedside, as well as on 
an outpatient basis and repeatedly [7, 8, 9, 10].

The main importance is given to the timely de-
tection of changes that can subsequently lead to the 
development of life-threatening complications of the 
patient. Based on the above, we have set the follow-
ing goal for the first time in the region.

The purpose of the study was to establish the 
frequency of registration of various degrees of liver 
tissue damage in chronic HCV infection. 

Materials and methods. The object of the study 
was the population of various regions of Azerbaijan, 
including Baku, Sumgait and certain districts, who ap-
plied to the “Medikal Clinic”. 1611 people were exam-
ined, including 830 males and 771 females. The pro-
portion of people with HCV was 972 people, of whom 
there were 432 men and 540 women. Among the sur-
veyed such age groups were identified: 1st – 18–29 
years, 2nd – 30–39, 3rd – 40–49, 4th – 50–59 and 5th – 
60 years and older. In order to verify the presence of 
HCV, specific laboratory methods and their evaluation 
criteria were used, and it was HCV [ifa]. The studies 
were carried out on the Beckman Coulter Access 2 
device according to the ELISA methodology. For hep-
atitis C virus, the analytical sensitivity was 15/m IU/ml. 
PCR was used to confirm the presence of HCV in the 
examined patient. The study was carried out on the 
device “Rotor Gene Q” (Germany).

Elastometry was performed on a 2D-Supersonic 
Aixplorer SWE (France). The examination of patients 
was carried out according to the Cut-offs scale, and 
liver fibrosis was determined by the METAVIR scale. 
According to this scale, the stages of fibrosis are es-
timated from F0 to F4, where F0 is the absence of 
cirrhosis, F1 is mild fibrosis, F2 is moderate fibrosis, 
F3 is severe fibrosis, F4 is cirrhosis. According to 
available data, the sensitivity of this method is more 
than 80%, and the specificity is more than 90%. In 
order to verify structural fibrotic changes in the liver, 
ultrasound elastographic examination was performed 
in all persons with HCV. The liver stiffness index at 
the stage of F4≥30 kPa indicates compensated, and 
F4≥40 kPa indicates decompensated cirrhosis of the 
liver.

The study was carried out in compliance with the 
basic provisions of the “Rules of ethical principles of 
scientific medical research with human participation”, 
approved by the Declaration of Helsinki (1964-2013), 
ICH GCP (1996), EEC Directive No. 609 (dated 
24.11.1986). All the participants were informed about 

the goals, organization, methods of examination and 
signed an informed consent to participate in the com-
pletely anonymous study.

Statistical processing of the obtained data was 
carried out using the analytical program Microsoft 
Excel 2010 using the following techniques: for quan-
titative indicators with the correct distribution of av-
erages, statistical evaluation of significant differences 
the Student’s t-criterion was calculated, for evaluat-
ing the same indicators with incorrect distribution the 
Mann-Whitney (U) criterion was calculated. The aver-
age value (M) and the error of the average value (m) 
were calculated.

Results and discussion. In males in all age 
groups, relatively high indicators characterizing the 
stiffness of liver tissue were recorded, without signifi-
cant dynamics (1st – 8.2 ± 1.2 kPa; 2nd – 9.5 ± 0.8 kPa; 
3rd – 11.4 ± 0.8 kPa; 4th – 11.8 ± 1.0 kPa; 5th – 11.0 ± 
± 1.1 kPa, p>0.05). Almost all of them corresponded 
to the compensated stage of liver cirrhosis. Among 
females in the presence of HCV, the indicator char-
acterizing the degree of liver tissue fibrosis showed 
a statistically significant increase from the minimum 
value in the 1st age group to the maximum in the 5th 
(1st – 5.9 ± 0.5 kPa; 2nd – 7.6 ± 0 kPa; 3rd – 8.2 ± 
± 0.7 kPa; 4th – 10.9 ± 0.8 kPa; 5th – 12.9 ± 0.9 kPa, 
p<0.001) and everywhere it was higher than the stan-
dard indicator (5.0 kPa). It is quite obvious that the 
presence of HCV is characterized by a pronounced 
progressive development of fibrous tissue. The pecu-
liarity lies in the fact that this trend is observed in men 
starting from 40, and in women – from 50 years. In all 
age groups, it was higher in males. After establishing 
some features characteristic of viral hepatitis C in the 
population we examined, we will move on to the re-
gions we have identified.

In persons with HCV living in Baku, the indicators 
characterizing the stiffness of the liver tissue in males 
were higher (5.0 kPa) than the norm in all age groups 
by 1.5–2.5 times. After 50 years, it corresponded to 
the compensated stage of liver cirrhosis. But the dy-
namics of this indicator in the age groups was very 
insignificant and unreliable (1st – 8.6 ± 1.6 kPa; 2nd – 
9.0 ± 0.8 kPa; 3rd – 9.4 ± 0.1 kPa; 4th – 12.1 ± 1.3 kPa; 
5th – 11.3 ± 1.3 kPa, p>0.1). Among females under 50 
years, the studied indicator showed its growth, which 
was not statistically significant, after 50 – its value cor-
responded to the compensated stage of liver cirrhosis 
(1st – 5.9 ± 0.5 kPa; 2nd – 7.6 ± 0.1 kPa; 3rd – 8.2 ± 
± 0.7 kPa; 4th – 10.9 ± 0.8 kPa; 5th – 12.9 ± 0.9 kPa, 
p<0.01). The peculiarity was that the values of this 
indicator were higher among men under 50, and then 
this advantage was leveled. This fact requires further 
research in order to verify it, as well as the formation 
of primary and secondary prevention measures on 
this basis.
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In patients from Sumgait, the indicator reflecting 
the stiffness of the liver tissue showed the maximum 
growth rate between the 1st and 2nd age groups, and 
then the dynamics was unreliable. In addition to the 
1st, in the other groups this indicator was higher than 
the standard (1st – 5.0 ± 0.3 kPa; 2nd – 8.4 ± 1.6 kPa, 
p<0.05; 3rd – 7.3 ± 1.2 kPa; 4th – 8.9 ± 2.3 kPa; 5th – 
10.0 ± 0.7 kPa, p>0.05). Among women, the age 
dynamics was identical to the one presented above 
(1st – 4.1 ± 0.4 kPa; 2nd – 9.9 ± 3.8 kPa, p≤0.001; 3rd – 
8.7 ± 2.1 kPa; 4th – 8.9 ± 1.9 kPa; 5th – 9.8 ± 3.6 kPa, 
p>0.05). No significant gender difference was record-
ed. The 50-year milestone played a minor role in male 
and female individuals.

Among men living in the regions of the Republic of 
Azerbaijan with diagnosed HCV, positive age dynam-
ics was recorded from 18 to 49 years, then the values 
of this indicator decreased, but not significantly. In all 
age groups in men, its average value was higher than 
the standard (1st – 7.2 ± 1.5 kPa; 2nd – 12.7 ± 2.3 kPa; 
3rd – 15.5 ± 1.9 kPa, p<0.01; 4th – 11.7 ± 1.7 kPa; 
5th – 13.05 ± 1.9 kPa). Among females, in the pres-
ence of HCV, positive age dynamics of the indicator 
under discussion was recorded and it was statistical-
ly significant from the minimum value in 18–29 years 
to the maximum in 60 years and older and its values 
exceeded the norm (1st – 5.9 ± 0.7 kPa; 2nd – 7.5 ± 
± 1.2 kPa; 3rd – 7.4 ± 1.0 kPa; 4th – 13.7 ± 1.6; 5th – 
15.2 ± 1.5 kPa, p≤0.001). In all age groups, the dis-
cussed indicator was higher among males compared 
to females.

Discussing the results of the study, it should be 
noted that the method we used to determine fibrotic 
liver damage in people with chronic HCV, today fully 
meets the needs of specialists, because it is highly 
informative, with high specificity and effectiveness, 
not traumatic, not invasive. All these make the meth-
odology we used accessible, allowing us to conduct 
research repeatedly, which is very important for dy-
namic observation of patients, evaluation of treatment 
tactics and prognosis [10]. The results obtained by us 
allow us to assess the state of the problem and out-
line the main directions for providing qualified medical 
care to the population of our republic. Based on the 
results obtained, we found out that HCV as a whole, 

without dividing patients into regions of residence, 
has a significant effect on the increase in the indicator 
characterizing the stiffness of liver tissue, which does 
not differ from the opinion of other authors [9]. More-
over, this process begins much earlier in men than in 
women. The presence of HCV dramatically changes 
the situation, because men were again in the lead in 
terms of stiffness. Our analysis of individual regions of 
residence showed that among the population of Baku, 
in the presence of HCV, the rate of liver tissue fibrosis 
in males compared to females was significantly high-
er, but again up to 50 years, after which the difference 
was leveled. In Sumgait, the situation was not much 
different from the one we presented above: gender 
differences were not registered here, but all indicators 
were higher than the norm, for men starting from 18, 
and for women – from 30 years. Only among men, 
the age of 50 was a turning point in terms of the rate 
of development of fibrous tissue. As for the districts of 
the Republic of Azerbaijan, in them in the presence of 
an established HCV, the studied indicator in its abso-
lute value was higher among men compared to wom-
en and again up to 50 years, after which the indicators 
stabilized, but in any case they were higher than the 
standard. 

Conclusion
1. Chronic HCV has a significant negative effect 

on indicators reflecting the degree of forma-
tion of fibrous tissue in the liver.

2. Age and male sex in HCV patients are risk 
factors for the formation of fibrous tissue in 
the liver, which significantly worsens its func-
tional state.

3. In HCV patients, the age of 50 years without 
a gender factor significantly increases the 
volume of fibrotic liver damage.

Perspectives of further research. It is planned 
to further study and publish as for comorbid condi-
tions, including metabolic syndrome, type 2 diabetes 
mellitus, arterial hypertension, dyslipidemia, which 
fully cause the development of the atherosclerotic 
process, which may additionally cause the aggravat-
ing formation of fibrous tissue in the liver, with the help 
of which we would be able to explain its activation in 
patients after 50 years. 
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УДК 616.36-002-036.22
ОсОБЛИВОсТІ УРАЖЕННЯ ПЕЧІНКИ ЗА ДАНИМИ УЛЬТРАЗВУКОВОЇ ЕЛАсТОМЕТРІЇ 
У хВОРИх НА хРОНІЧНИЙ ВІРУсНИЙ ГЕПАТИТ сЕРЕД НАсЕЛЕННЯ 
РІЗНИх РЕГІОНІВ АЗЕРБАЙДЖАНУ 
(ЗА РЕЗУЛЬТАТАМИ ЗВЕРТАННЯ)
Махмудова К. Дж.
Резюме. Мета – встановити частоту реєстрації різного ступеня ураження печінкової тканини при 

хронічній HCV-інфекції.
Об’єкт та методи дослідження. У дослідженні взяли участь 1611 осіб, які звернулися до Медично-

го центру Medikus clinic, Баку, Азербайджан. З них осіб чоловічої статі 830, жіночої – 771. Частка осіб з 
HCV склала 972 особи, з яких чоловіків було 432, а жінок – 540. Серед обстежених було виділено вікові 
групи: 1 -18-29 років, 2 -30-39, 3 - 40-49, 4 - 50-59 та 5 - 60 років і старше. З метою верифікації наявності 
HCV застосовували специфічні лабораторні методи та критерії їхньої оцінки, яким був HCV [ifa]. Дослі-
дження проводилися на апараті Bekman Coulter Accese 2 згідно з методикою ELISA. Для вірусу гепатиту 
С аналітична чутливість становила 15/m МО/мл. ПЛР/PZR використовувалася для підтвердження на-
явності у обстежуваних HCV, дослідження проводилося на апараті Rotor Gene Q (Німеччина). Еласто-
метрію проводили на апараті 2D-Supersonic Aixplorer SWE (Франція). Обстеження хворих проводилося 
згідно з шкалою Cut - offs, а фіброз печінки визначався за шкалою METAVIR. Проведення ультразвукової 
еластометрії печінки дозволило оцінювати ступінь фіброзу печінкової тканини у хворих на хронічний 
HCV, що важливо при прогнозуванні ускладнень хвороби та їх наслідків.

Результати та висновки. В осіб чоловічої статі у всіх вікових групах реєструвалися відносно ви-
сокі показники, що характеризують жорсткість печінкової тканини, без достовірної динаміки (1 група – 
8,2±1,2кРа; 2 – 9,5±0,8 кРа; 3 – 11,4±0,8кРа, 4 – 11,8±1,0 кРа; 5 – 11,0±1,1 кРа, р>0,05), майже всі вони 
відповідали компенсованій стадії цирозу печінки. Серед осіб жіночої статі за наявності HCV показник, 
що характеризує ступінь фіброзу печінкової тканини, демонстрував статистично достовірне зростан-
ня від мінімального значення в 1-ій віковій групі до максимального в 5-ій (1 група – 5,9±0,5 кРа;2 – 
7,6± 0 кРа; 3 – 8,2±0,7 кРа; 4 – 10,9±0,8 кРа; 5 – 12,9±0,9 кРа, р<0,001), і скрізь він був вищим за нор-
мативний показник (5, 0 kPa). Наявність HCV характеризується вираженим прогресивним розвитком 
фіброзної тканини. Особливість полягає в тому, що у чоловіків ця тенденція відзначається, починаючи 
з 40 років, а у жінок з 50 років. У всіх вікових групах він був вищим у осіб чоловічої статі. Здебільшого 
фіброз прогресував після 50 років. Значний вплив на розвиток фіброзної тканини в печінці мали чолові-
ча стать та вік пацієнтів. Найбільш високі значення показника, що вивчається, відзначалися в районах 
Азербайджанської Республіки. Зростання ступеня ураження печінкової тканини після 50 років, ймовірно, 
зумовлене розвитком атеросклеротичного процесу та наявністю коморбідних захворювань.

Ключові слова: хронічний вірусний гепатит С, еластометрія печінки, фіброз. 
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