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FEATURES OF LIVER DAMAGE ACCORDING TO ULTRASOUND
ELASTOMETRY IN PATIENTS WITH CHRONIC VIRAL HEPATITIS CAMONG
THE POPULATION OF VARIOUS REGIONS OF AZERBAIJAN
(ACCORDING TO THE RESULTS OF THE APPEAL)
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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: 15t — 18-29 years, 2" — 30-39,
3 —40-49, 4" — 50-59 and 5" — 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 1U/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 (11— 8.2 + 1.2 kPa; 2" - 9.5 + 0.8 kPa;
3¢—11.4 + 0.8 kPa; 4" - 11.8 £ 1.0 kPa; 5" - 11.0 +
1 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 15t age group to the maxi-
mum in the 5" (15— 5.9 £ 0.5 kPa; 2" - 7.6 + 0 kPa;
39 —-8.2+0.7 kPa; 4" - 10.9 + 0.8 kPa; 5" - 129 +
+ 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
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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: 1t — 18—-29
years, 2" — 30-39, 3 — 40-49, 4" — 50-59 and 5" —
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 1U/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 FO to F4, where FO 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
F4240 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

KniHiyHa meguuynHa

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 (15— 8.2 £ 1.2 kPa; 2" -9.5 + 0.8 kPa;
39—-11.4 + 0.8 kPa; 4" - 11.8 £ 1.0 kPa; 5" - 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 1%t age group to the maximum in the 5"
(st - 59+ 0.5 kPa; 2 - 7.6 + 0 kPa; 34— 8.2 +
+ 0.7 kPa; 4" - 10.9 + 0.8 kPa; 5" — 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 (15 — 8.6 + 1.6 kPa; 2" —
9.0+ 0.8kPa; 39-9.4 £ 0.1 kPa; 4" —12.1 £ 1.3 kPa;
5" —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
(1-5.9 + 0.5 kPa; 2@ - 7.6 + 0.1 kPa; 3¢ - 8.2 +
+ 0.7 kPa; 4" — 10.9 + 0.8 kPa; 5" — 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 15t and 2™ age groups, and
then the dynamics was unreliable. In addition to the
1%, in the other groups this indicator was higher than
the standard (15— 5.0 £ 0.3 kPa; 2" - 8.4 £ 1.6 kPa,
p<0.05; 3¢ - 7.3 + 1.2 kPa; 4" — 8.9 + 2.3 kPa; 5" —
10.0 £ 0.7 kPa, p>0.05). Among women, the age
dynamics was identical to the one presented above
(1t—4.1 £ 0.4 kPa; 2@ - 9.9 + 3.8 kPa, p<0.001; 39—
8.7 + 2.1 kPa; 4" - 8.9 + 1.9 kPa; 5" — 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 (11— 7.2 £ 1.5 kPa; 2™ - 12.7 + 2.3 kPa;
349 - 155 £ 1.9 kPa, p<0.01; 4" — 11.7 £ 1.7 kPa;
5t — 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 (15t - 5.9 + 0.7 kPa; 2@ - 7.5
+ 1.2 kPa; 39— 7.4 + 1.0 kPa; 4" - 13.7 + 1.6; 5" —
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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OCOBJIMBOCTI YPAXXEHHSA MNEYIHKU 3A OAHUMM YNIbTPA3BYKOBOI ENACTOMETPII

Y XBOPUX HA XPOHIYHWUI BIPYCHWU TENATUT CEPEQ HACEJIEHHA

PI3HUX PETIOHIB ASEPBAUMXAHY

(3A PE3YJIIbTATAMU 3BEPTAHHA)

Maxmydoea K. Ox.

Pe3tome. Mema — BCTaHOBUTW 4YacTOTy peecTpauii pi3HOro CTyNeHsl ypaKeHHS NeYiHKOBOI TKaHWHW Npu
XPOHiYHin HCV-iHdekuii.

06’ekm ma memodu docnidxeHHs. Y focnigkeHHi B3sanu y4actb 1611 ocib, siki 3BepHynuvca ao MegnyHo-
ro ueHTpy Medikus clinic, Baky, AsepbanmpkaH. 3 HuUx ocib Yonosivoi ctati 830, xiHo4voi — 771. YacTka ocib 3
HCV cknana 972 ocobw, 3 skmnx vornogikiB 6yno 432, a xiHok — 540. Cepepn o6cTeXeHNX Byno BUAINEHO BiKOBI
rpynu: 1 -18-29 pokis, 2 -30-39, 3 - 40-49, 4 - 50-59 1a 5 - 60 pokiB i cTapLue. 3 MeTol Bepudikauii HaABHOCTI
PKeHHs npoBoaunucs Ha anapati Bekman Coulter Accese 2 3rigHo 3 metogukoto ELISA. [1ns Bipycy renatuty
C aHanituyHa yyTtnueictb ctaHosuna 15/m MO/mn. MJIP/PZR BukopuctoByBanacsa Anda NiaTBEpIKEHHSA Ha-
ABHOCTI y obctexyBaHux HCV, gocnigxeHHs npoeogunocs Ha anapati Rotor Gene Q (HimewuuHa). Enacro-
MeTpito npoBoaunu Ha anaparti 2D-Supersonic Aixplorer SWE (®paHuist). O6¢cTexXeHHs XBOpUX NPOBOAMSIOCS
3rigHo 3 wkanoto Cut - offs, a ibpo3 neviHkn BU3Ha4aBcs 3a wkanoto METAVIR. MNpoBeaeHHs ynsTpa3ByKoBOI
enacTtoMeTpil NeyviHku 4O3BONWMO OUIHIOBATU CTYMiHb PiBPO3y NEYiHKOBOI TKaHUHW Yy XBOPUX Ha XPOHIYHWM
HCV, wo BaxxnMBo nNpu NPOrHo3yBaHHi yCKNnagHeHb XBOpobu Ta ix Hacnigkis.

Pesynsmamu ma sucHosKu. B 0ci6 4onoBiyoi cTaTi y BCiX BiKOBMX rpynax peecTtpyBanucs BigHOCHO BU-
COKi MOKa3HMKM, L0 XapakTepu3ylTb XOPCTKICTb NEYiHKOBOI TKaHWHW, 6e3 AoCTOoBIpHOI AuHamikm (1 rpyna —
8,2+1,2kPa; 2 — 9,5+0,8 kPa; 3 — 11,4+0,8«kPa, 4 — 11,84£1,0 kPa; 5 — 11,0+£1,1 kPa, p>0,05), maiike BCi BOHU
BigMoBiganu kKOMNEHCOBaHiN cTagii unpo3y nediHku. Cepepn ocib xiHovoi cTaTi 3a HasiBHocTi HCV nokasHuk,
IO XapakTepusye CTyniHb ibpo3y MeyiHKOBOi TKaHWHW, OEMOHCTPYBaB CTaTUCTUYHO AOCTOBIPHE 3pOCTaH-
HS Bi MiHIManbHOro 3Ha4YeHHs1 B 1-i BIKOBIN rpyni 4O MakcumanbHoro B 5-im (1 rpyna — 5,9+0,5 kPa;2 —
7,6+ 0 kPa; 3 — 8,2+0,7 kPa; 4 — 10,9+0,8 kPa; 5 — 12,9+0,9 kPa, p<0,001), i ckpi3b BiH OyB BMLIMM 32 HOp-
MaTMBHUI nokasHuk (5, 0 kPa). HaasHictb HCV xapakTepusyeTbCs BUpPaXKEHUM MPOrpPeCUBHUM PO3BUTKOM
(ibp0o3HOi TKaHNHKU. OCcOobNMBICTL NONsrae B TOMY, LLO Y YOMNOBIKIB LS TEHOEHLiS BiA3Ha4YaeTbCA, NOYNHAKOUN
3 40 pokiB, a y xiHok 3 50 pokiB. Y BCix BikOBMX rpynax BiH OyB BMLUMM Yy OCi6 Yornosiyoi cTaTi. 3aebinbLuoro
ibpos nporpecysas nicnga 50 pokis. 3Ha4YHUIM BNAMB Ha PO3BUTOK (DIBPO3HOI TKAHUHW B NEYiHLi Manu 4Yonosi-
Yya cTaTb Ta Bik NauieHTiB. Hanbinbl BUCOKI 3HAYEHHS NMOKa3HWKa, Lo BUBYAETLCS, Big3Ha4Yanucs B panoHax
AzepbarigpxaHcbkoi Pecnybniku. 3pocTaHHsA CTYNeHs ypakeHHs NeviHKoBOT TKaHWHK nicnsi 50 pokiB, AMOBIPHO,
3yMOBIIEHE PO3BMTKOM aTe€pPOCKNEPOTUYHOIO NPOLIECY Ta HAsIBHICTIO KOMOPOIiAHMX 3aXBOPHOBaHb.

KnrouoBi cnoBa: XpoHiuHWIA BipycHWU renatut C, enacToMeTpist neviHku, idbpos.
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