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Aim: to analyze the dynamics of fibrosis and steatosis of the liver according to fibroelastometry in patients with
chronic hep-atitis C (CHC) after > 6 months from transient elastometry (TE) achieving a sustained virologic response
(SVR) to antiviral therapy.

Materials and methods. At baseline, a prospective observational study included 628 CHC patients with known
stage of liver fibrosis (F) before AVT, some of whom were phased out due to non-compliance with the inclusion cri-
teria. The final analysis included 297 patients who had transient elastometry (TE) data with CAP™ technology on the
severity of liver fibrosis (+ steatosis) before treatment and after > 6 months after reaching SVR (67 % — interferon-
free regimens of therapy). Median follow-up from the moment SVR was confirmed was 3 years [2; 6].
Results. At the end of the study, the average age of patients was 49 + 12 years, of which 53 % were men. In the
long-term period after reaching SVR, regression of liver fibrosis was diagnosed in 80 % of cases (including in
patients with cirrhosis), and the progression of fibrosis was in 3 % of patient. At the same time, regression of liver
steatosis was detected only in 31 % of the patient, worsening of the results was in 23 % (26 % of them had the
appearance of steatosis (S) of the liver of 1-3 degrees in persons with no fatty liver before the start of AVT). In the
group of patients with liver steatosis, the proportion of men was significantly higher (p = 0.004). Clinically significant
stages of fibrosis F3—F4 were significantly more often recorded in patients with hepatic steatosis, both before
treatment (46 % S1-S3 and 22 % SO, p < 0.001) and after > 6 months after reaching SVR (19 % S1-S3 and 9 % SO,
p =0.023).

Conclusion. In patients with chronic hepatitis C with SVR achieved in the long term, despite a significant
regression of liver fibrosis, a high prevalence of hepatic steatosis remains. The data obtained indicate the feasibility
of routine diagnosis of both fibrosis and steatosis of the liver in the management of patients with chronic HCV
infection before and after successful antiviral therapy.
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[ oNrocpo4YHblii MOHUTOPUHI GUOpPO3a N cTeaTo3a NeYeHu

Yy O0NbHbIX XPOHU4YeCKuMm renatTutom C nocne AOCTUXEeHUd yCTOD’l‘-lVlBorO
BUPYCOJNIOrM4YeCcKoro oreeta Ha npoTuBOBNPYCHYIO Tepanuio

K.P. OyaunHa*, MN.A. Benbiii, U.B. Maes, H.X. Cacduynnuna, E.A. Knumosa, C.A. LLyTbko,/0.0. 3Holko, H.[. FOuyk

®re0yY BO «MockoBCKkuiA rocyapCTBEHHbI MeanKo-CTOMATONorMyeckmnii yamsepcutet umenn A.V. EBookmmoBa» MuHncTepcTaa
3apaBooxpaHeHus Poccuiickoin @epepauun, Mocksa, Poccuiickas depepaums

Llenb uccnepoBaHua: aHanms guHammnku Grubposa 1 cteatola neyveHu rno gaHHelM drnbpoanactoMmeTpumn y 607b-
HbIX XpOHMYecknum renatutom C (XI'C) yepes > 6 Mec. nocsie JOCTUXKEHMS YCTOMHMBOIO BUPYCOOrM4EeCkoro oTeeTa
(YBO) Ha npoTrBoBMpYCHYto Tepanuio (MBT).
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Martepuanbl u meToabl. VicxogHo nop, HabnioaeHeM B NPOCNEKTMBHOM 06CEPBALIOHHOM MCCEA0BaHMM OblIo
628 60nbHbIX XIC € n3BecTtHoW ctaamein pubposa (F) neyeHn oo Havana MBT, yacTb KOTOPbLIX MO3TAMHO UCKIO-
YanMcb U3-3a HECOOTBETCTBUS KPUTEPUSM BKITIOHEHUS. B NTOroBbIn aHanna BkMoYeHbl 297 NaumeHToB, MMEBLLMX
naHHble dubpoanactometTpum (TdD) c TexHonormeit CAP™ o BelpaxkeHHOCTU Gprbpo3a (+ cTeatosa) NevyeHn Ao Havya-
na nevyeHuns n Yyepes > 6 mec. nocne goctmxeHns YBO (67 % — 6e3nHTepdepoHOBbLIE pexMbl Tepanun). MeanaHa
HabnogeHns oT MomMeHTa noaTeepxaeHns YBO — 3 roga [2; 6].

PeaynbraTtbl. Ha KOHEL, CCneaoBaHnsa cpeaHnii BO3pacT nauneHToB — 49 = 12 neT, n3 Hux 53 % myx4yunH. B otaa-
neHHoM nepuoae nocne poctmxkeHns YBO B 80 % cnyyaeB AnarHoCTUpOBaH perpecc prbpo3sa nevyeHu (B ToM ymicne
ny naumeHToB ¢ LUM), ay 3 % nauneHToB pe3dynbtathl TP CBMAETENBCTBOBAIN O MPOrPeECCUPOBAHUM XPOHNYECKOTO
3abonieBaHus nedyeHn. B To e Bpems perpecc crearto3a neyeHu BbisiBIEH TONbKO Y 31 % naumeHTa, yxynlueHue
pesynbratoB TD — y 23 % (13 HUX y 26 % nosiBneHne cteatosa (S) nevyeHn 1-3-11 cTeNeHN y L, C OTCYTCTBUEM XN-
pPOBOW MHDUABTPaLMK neveHn oo Havana MNBT). B rpynne nauMeHToB C HaNMYMEM cTeaTo3a NevyeHn 0N My>XUHNUH
Obl1a JocToBepHo Boiwe (p = 0,004). KnuHnyeckn 3Ha4mmble ctaamm prubposa F3—F4 nocToBepHO Yallle permcTpu-
poBanuck y 60/bHbIX CO CTEATO30M MEeYEHM Kak 0 Havana neveHns (46 % S1-S3 1 22 % S0, p < 0,001), Tak 1 yepes
> 6 mec. nocne goctmxkenuns YBO (19 % S1-S3 n 9 % SO, p = 0,023).

BbiBoAbl. Y 60bHbIX XI'C ¢ goctmxkeHnem YBO B oTganieHHOM nepuoae, HECMOTPS Ha 3HaUYUTESbHbIM perpecc eu-
Op0o3a NeyeHn, CoXpaHSIeTCs BbICOKAs PaCcnpoOCTPaHEHHOCTbL CTeaTto3a nedyeHu. MonyyeHHble AaHHbIE CBUAETENb-
CTBYIOT O LLeNIeco06pa3HOCTU PYTUHHOW AMarHOCTUKM Kak Gnbposa, Tak 1 cTeato3a NevyeHn npu BeAeHNN naumeH-
TOB C XxpoHuyeckon HCV-uHdekuyen 0o n nocne ycnewwHo NpoBeaeHHOM NPOTUBOBUPYCHOM Tepanunu.

KnioueBbie cnoBa: XxpoHuyeckuin renatnt C, yCTOMYMBBIA BUPYCONIOrMHYECKMI OTBET, TPaH3NEHTHas GnbpoanacTo-
MeTpus, Gnbpo3 NeYeHn, cTeaTos NevyeHn, PacnpoCTPaHEHHOCTb

KoHdnukT MHTEepecoB: aBTopbl 3as8BASIOT 00 OTCYTCTBUN SBHbIX U MOTEHLUMASbHBIX KOHMIMKTOB MHTEPECOB.

Ana umtnpoBanua: OyamHa K.P., Benwii MN.A., Maes W.B., CadunynnmHa H.X., Knumosa E.A., LLUytbko C.A., 3Horiko 0.0., Owyk
H.O. JonrocpouyHbii MOHUTOPUHI $rnbposa M cTeato3a nevyeHn y O0JbHbIX XPOHMYEeckMM renatutoMm C mnocne A0CTUMXEHUS
YCTOMYMBOrO BUPYCOJSIOTMYECKOrO OTBETA Ha MPOTUBOBUPYCHYIO Tepanui. POCCUNCKMIA  XypHan racTpOSHTEpOsnornm,

renaTonoru, kononpokTonorun. 2022;32(5):31-42. https://doi.org/10.22416/1382-4376-2022-32-5-31-42

In chronic HCV infection, the severity of hepat-
ic fibrosis is the most important prognostic factor
of the risk of unfavorable disease outcomes. A sus-
tained virologic response (SVR) due to antiviral
therapy (AVT) with interferon (IFN)-containing
regimens is known to result in hepatic inflammation
and fibrosis reversal, which reduces the likelihood of
hepatic failure and mortality from hepatic cirrhosis
(HC) and hepatocellular carcinoma (HCC). In ad-
dition, SVR achievement in patients with clinically
significant hepatic fibrosis before AVT is associated
with increased overall survival (the risk of all-cause
mortality is several times lower than in patients with
persisting HCV) [1, 2]. However, serious adverse
events and insufficient efficacy (50—80 %) limit the
use of this therapeutic regimen. The emerged range
of direct-acting antiviral drugs (DAAs) that achieve
90—95 % efficacy in case of 8—12 week treatment du-
ration and a favorable safety profile began to replace
IFN-containing AVT regimens from clinical practice
[3—5]. Therefore, the long-term clinical outcomes
of HCV-associated chronic hepatic disease (CHD)
should be evaluated in patients achieving SVR with
short courses of DAA treatment.

Previous studies have shown a high prevalence
(up to 80 %) of hepatic steatosis in patients with
chronic HCV infection, and about half of them have
clinically significant fatty liver infiltration [6, 7],
which is also associated with an increased risk of
hepatic cirrhosis and HCC formation [8]. HCV is
known to have a direct steatogenic effect. The most
pronounced effect on lipid metabolism is recorded in

HCV genotype 3 infection. Thus, when comparing
the treatment outcomes for CHC patients using IFN-
containing regimens, the hepatic steatosis severity
upon SVR achievement reduced significantly in gen-
otype 3 HCV-infected patients (91 % and 19 %, p <
0.0001), whereas the hepatic steatosis trends were
independent of the response to treatment in patients
infected with other HCV genotypes (=1 degree re-
duction in fatty liver dystrophy with SVR achieve-
ment in 43 % cases, and without SVR achievement,
in 34 % cases) [9]. It is also noteworthy that Grade
2—3 hepatic steatosis in patients with chronic HCV
infection is a risk factor for HCC even after SVR to
treatment with various AVT regimens, if the age is >
55 years, in case of F3—F4 hepatic fibrosis stage, and
of diabetes mellitus (DM). It has also been shown
that HCC patients in the group that achieved DAA-
induced SVR have a higher prevalence of fatty liver
infiltration than the patients in whom SVR was in-
duced by IFN-containing regimens [10, 11]. Thus, in
CHC patients, the risk of adverse disease outcome
is influenced by hepatic steatosis, concomitant to
fibrosis, which emphasizes the importance of their
combined assessment in the follow-up over time.
The hepatic puncture biopsy is still the “gold”
standard for diagnosing hepatic fibrosis and steato-
sis in CHD patients. However, possible errors in
obtaining tissue samples, resulting in underestima-
tion of true pathological changes in the liver [12],
the technique invasiveness, risk of severe complica-
tions, need for frequent monitoring of hepatic fibro-
sis trends in CHC patients do not allow for using
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hepatic biopsy as a diagnostic method for routine
investigation. Currently, according to Russian and
international clinical guidelines on the management
and treatment of CHC patients, non-invasive diag-
nosis of hepatic fibrosis is recommended to determine
the approach to AVT and further patient monitoring
[4, 5, 13]. The most appropriate method for nonin-
vasive diagnosis of hepatic fibrosis and steatosis is
transient fibroelastometry (TF), which has high di-
agnostic accuracy in both CHC and nonalcoholic fat-
ty liver disease (NAFLD) [14, 15]. Currently, most
studies on the efficacy of various interferon-free AVT
regimens focus on the assessment of hepatic fibrosis
trends after SVR achievement using TF. However,
the data on the impact of effective DAA treatment
regimens on hepatic steatosis and on the trends for
pathological changes in the hepatic tissue in the long
term, after SVR achievement, are insufficient.

Study purpose: to review the trends for hepatic
fibrosis and steatosis using the fibroelastometry data
in CHC patients >6 months after achieving SVR to
antiviral therapy.

Materials and methods

In a prospective cohort longitudinal observational
study, data from the outpatient records of 628 patients
with confirmed CHC, who were followed up at the
Department of Infectious Diseases and Epidemiology
of the Moscow State University of Medicine and
Dentistry (A.I. Evdokimov University), were re-
viewed at the baseline since 2000. Then patients (n =
331) who did not meet the inclusion criteria were
phased out, which is shown as a flow chart in Fig. 1.

Study inclusion criteria:

- age > 18 years;

- confirmed chronic hepatitis C (anti-HCV Abs
and HCV RNAs in blood >6 months);

- full antiviral therapy course with SVR achieve-
ment;

- diagnosed hepatic fibrosis (+steatosis) stage be-
fore AVT and at the case follow-up =6 months after
SVR achievement.

Exclusion criteria:

- co-infection with HBV (hepatitis B virus), HIV
(human immunodeficiency virus);

- hepatic carcinoma;

- hepatic transplantation before AVT.

As it was impossible to use TF in Russia before
2006, the hepatic fibrosis stage in some CHC patients
was diagnosed based on a comprehensive assessment
of clinical, laboratory and instrumental data during
the follow-up of patients over time. Since 2007, the
Department of Infectious Diseases of Moscow State
University of Medicine and Dentistry (FSBI HPE)
(A.1. Evdokimov University) additionally performed
noninvasive diagnosis of hepatic fibrosis using the
FibroScan-502 Touch machine (Echosens, France).
The elastography findings were taken into account
in the comprehensive hepatic fibrosis diagnosis.
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In 2014, it became possible to determine the fatty
liver infiltration severity using additional technology
CAP™ (Controlled Attenuation Parameter), which
allowed for determination of hepatic steatosis before
and after AVT in patients.

TF results were evaluated taking into account the
reference values of the hepatic elasticity index and
the ultrasound wave controlled attenuation param-
eter suggested by the developers of this technique
and recommended in the studies by V. Wong and
T. Karlas [16—18]. To determine hepatic fibrosis,
we focused on the threshold values of the hepatic
elasticity index expressed in kPa, according to the
METAVIR-scale hepatic fibrosis (F) stage assess-
ment system: FO (no fibrosis): <5.8 kPa; F1: 5.9—
7.2 kPa; F2: 7.3-9.5 kPa; F3: 9.6—12.5 kPa; F4:
>12.5 kPa. To determine the hepatic steatosis (S) de-
gree, the ranges of CAP™ measurements, expressed
in decibels per meter (dB/m), were as follows: SO
(no steatosis): < 229.9 dB/m; S1 (5—33 %, mild):
230.0—249.9 dB/m; S2 (33—66 %, moderate): 250.0—
276.9 dB/m; S3 (>66 %, severe): >277 dB/m.

Data on the presence/absence of fatty liver infil-
tration before AVT were known in 58 % (366,628)
of patients, of whom hepatic steatosis was diagnosed
in some patients (n = 39) on the basis of comprehen-
sive instrumental examination (ultrasound examina-
tion + puncture hepatic biopsy or computer tomog-
raphy), without specifying the degree of fatty liver
infiltration severity: after SVR achievement, the
hepatic steatosis degree was determined using TF in
these patients (as in the other 327 patients).

In the observation period, antiviral therapy was
given to 76 % (477,/628) patients infected with dif-
ferent HCV genotypes. Given SVR achievement and
the absence of hepatic fibrosis, and in some cases,
the presence of minor hepatic fibrosis before AVT,
37 % (177 /477) patients declined further evaluation
in this study. In 0.5 % (n = 3) of cases, hepatic
transplantation was performed in patients who did
not receive AVT.

A total of 297 patients were included in further
review, of whom 33 % (n = 99) were treated with
IFN-containing AVT regimens; the rest were treat-
ed with DAAs only (glecaprevir/pibrentasvir grazo-
previr/elbasvir; dasabuvir/ombitasvir/paritaprevir/
ritonavir + ribavirin; sofosbuvir + daclatasvir; sofos-
buvir/velpatasvir, etc.).). In the case follow-up, the
severity of steatosis combined with hepatic fibrosis
was assessed in 94 % (278/297) patients, because
CAP™ determination was not performed within a
short period of time for technical reasons.

The hepatic fibrosis and steatosis severity was as-
sessed by TF method >6 months after SVR confir-
mation (after 12 weeks with DAA treatment alone
and 24 weeks with IFN-containing regimens). The
time interval between repeated hepatic examinations
was 6—12—24 months. Follow-up duration after
SVR confirmation: 1 year in 17 % (n = 50) patients,
2 years in 22 % (n = 67) patients, 3 years in 20 %
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(n = 60) patients, 4 years in 7 % (n = 20) patients,
5 years in 7 % (n = 21) patients, >5 years in 27 %
(n = 79) patients. The median follow-up from the
SVR confirmation time was 3 years [2; 6].

At the end of the study, deaths were reported
in 1.3 % cases (n = 8): HC decompensation due to
CHC, no AVT was performed (62 % / n = 5); death
unrelated to HCV-associated chronic hepatic disease,
a history of AVT with SVR achievement (38 % /
n=3).

The study was conducted in accordance with
the principles of the World Medical Association’s
Helsinki Declaration and complied with ethical stan-
dards. Written informed consent to participate in the
research was obtained from all patients. The study
was approved at the meeting of the Inter-University
Ethics Committee on May 19, 2022 (Protocol # 05-22).

Statistical review. The distribution normality
was verified using the Kolmogorov-Smirnov criteri-
on. With a normal distribution, quantitative vari-
ables are presented as arithmetic mean (M), stan-
dard deviation (SD); with a non-normal distribution,
they are presented as median (Me) and interquartile
range (as 25th and 75th percentiles; 25 %; 75 %).
Qualitative variables are presented as absolute val-
ues and percentages; the 2 test was used to compare
them. The level of p < 0.05 was considered statisti-
cally significant.

Study findings

Key demographic and laboratory data for 628
adult Caucasian patients with a known hepatic fi-
brosis stage before AVT and after SVR achievement
at the end of participation in the study are shown in
Table 1.

The study cohort is of working age, predominant-
ly male and predominantly infected with HCV gen-
otypes 1 and 3.

The patients’ distribution by hepatic fibrosis (F)
and steatosis (S) severity in the groups of CHC pa-
tients before AVT and >6 months after SVR achieve-
ment is shown in Tables 2 and 3.

During the case follow-up >6 months after the
SVR achievement, a significant decrease in the num-
ber of patients with F1—F4 hepatic fibrosis was re-
corded, which increased the share of patients with-
out this disease respectively (p < 0.001). A similar
pattern was not detected when reviewing the hepatic
steatosis trends. A slight increase in the share of pa-
tients both without hepatic steatosis and with Grade
3 steatosis (p > 0.05) was found in the group of pa-
tients, in whom fatty liver infiltration was diagnosed
before AVT using not only TF (and therefore, in
some patients its degree was unknown), >6 months
after SVR achievement. However, when reviewing
the results of hepatic steatosis diagnosis in the group
of patients examined before and after TF-based AVT,
upon SVR achievement, the share of patients with
severe hepatic steatosis (S3) became even higher (p >
0.05), and that of patients without fatty liver infil-
tration remained unchanged. Severe hepatic steatosis
(S2—S3) in almost 50 % cases of CHC patients be-
fore and after AVT is noteworthy.

The ranking of patients into groups, by the HCV
genotype the patient was infected with and by fibro-
sis stage/hepatic steatosis grade, had no effect on
the findings on hepatic fibrosis and steatosis severity
after SVR achievement (p > 0.05).

The share of patients without hepatic steatosis
(27 %, n = 9) remained unchanged during the case
follow-up after SVR achievement, while the share

n=628
CHC FO-F4 Phased out from the study (» = 151):
- who did not receive AVT,
- with hepatic transplantation,
- dead
\4
n=477
CHC + AVT
Phased out from the study (» = 180):
- who did not achieve SVR,
- no TF results after AVT,
V - dead
n=297

Fig. 1. Flow chart of phasing out of patients from the study
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Table 1. Basic patient data before AVT and after SVR achievement as of the end of the study

Barameiey Before AVT After SVR p-value
achievement

Age, years (M + SD) 48 £ 12 49 £ 12 0.2453
Gender, n (%):
males 345 (55 %) 158 (53 %) <0.001
females 283 (45 %) 139 (47 %)
HCV genotypes, n (%):
Genotype 1 354 (56.4 %)
Genotype 2 66 (11 %) — —
Genotype 3 170 (27 %)
Genotype 4 2 (0.3 %)
Mixed genotypes 21 (3.3 %)
Unidentified genotype 15/(2 %)
ALT, U/L (M + SD) 83 £ 72 25+ 8 <0.001
AST, U/L (M + SD) 60 + 43 26 £ 10 <0.001
Platelets, x10°/1 (M + SD) 209 + 80 228 + 51 0.6526
Albumin, g/1 (M + SD) 44 + 5.5 45 £ 4.9 0.05
Glycated hemoglobin, % (M + SD) 5.8+ 1.2 5.6 +0.9 0.1579
Total cholesterol, mmol/1 (M + SD) 4.8+ 1.2 5.0+ 1.1 0.1578

Table 2. The patients’ distribution by hepatic fibrosis severity in the groups of CHC patients before
AVT and >6 months after SVR achievement

Stages of hepatic fibrosis, F Before AVT After AVT p-value
FO, n (%) 112 (18 %) 175 (59 %) <0.001
F1, n (%) 166 (26 %) 53 (18 %) <0.001
F2, n (%) 128 (21 %) 24 (8 %) <0.001
F3, n (%) 77 (12 %) 13 (4 %) <0.001
F4, n (%) 145 (23 %) 32 (11 %) <0.001
TOTAL, n (%) 628 (100 %) 297 (100 %) =

Table 3. Patients’ distribution according to the hepatic steatosis severity in the groups HCV patients
before AVT and =6 months after SVR achievement

Degrees of hepatic Results Fibroelastometry results,
steatosis, S of a comprehensive examination n = 146
Before AVT, | After AVT, p-value Before After p-value
n = 366 n =278 AVT AVT

S0, n (%) 119 (33 %) 108 (39 %) 0.466 53 (36 %) 53 (36 %) 1.000
S1, n (%) 38 (10 %) 39 (14 %) 0.910 19 (13 %) 21 (15 %) 0.733
S2, n (%) 55 (15 %) 33 (12 %) 0.022 27 (19 %) 16 (11 %) 0.069
S3, n (%) 115 (31 %) 98 (35 %) 0.245 47 (32 %) 56 (38 %) 0.270
S (without specifying 39 (11 %) — — — — —
the degree), n (%

of patients with severe S2—S3 fatty liver infiltration
decreased (64 % (n = 21) before AVT, 55 % (n = 18),
after AVT, p = 0.631) in the group of genotype 3
HCV-infected patients having TF results before and
after AVT (n = 33). Only 5 (15 %) patients under-
went AVT with TFN-containing regimens (the hepat-
ic steatosis degree remained unchanged after SVR
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achievement (n =1 — S2, n=3 — S3); n =1 —
before and after AVT S0).

The trends for noninvasive hepatic fibrosis diag-
nosis results >6 months after SVR achievement as
compared with baseline data before AVT are shown

in Fig. 2.
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Fig. 2. Hepatic fibrosis trends in CHC patients after >6 months after SVR achievement, according to fibroelastometry

(n =297)

The follow-up examination, =6 months after
SVR achievement, in the group of F1—F4 hepatic
fibrosis patients, suggested that:

- in 80 % (204,/256) of cases, there was a de-
crease in hepatic elasticity parameters beyond the
threshold values corresponding to the hepatic fi-
brosis stage before AVT; it is worth noting the
fibrosis reversal to FO in some (24 %, 25/103)
patients with severe (F3—F4) hepatic damage
(follow-up duration after SVR achievement
ranged from 2 years to 17 years);

- in 18 % (47/256) of cases, hepatic fibrosis
severity remained unchanged; however, in 59 %
of them (n = 28) the hepatic elasticity index de-
creased within the threshold values correspond-
ing to the hepatic fibrosis stage before AVT: at
F1 stage, in 36 % (4/11) patients, at F2 stage,
in 25 % (1/4), at F3 — n =1, F4 stage, in 71 %
(22/31) patients, respectively); an increase in
hepatic elasticity index from 26.7 kPa to 66.4
kPa was recorded in one patient with F4 stage
fibrosis 2 years after SVR achievement;

-in 3 % (8/297) of cases there was an increase
in the hepatic elasticity index, which correspond-
ed to an increase in hepatic fibrosis at stage 1—2;
in 87.5 % (n = 7) these were males.

Before and after AVT, 164 patients were diag-
nosed with hepatic steatosis. S2 and S3 hepatic
steatosis was diagnosed in 76 % (13/17) cases
during the case follow-up after SVR achievement
(the follow-up duration is 5—10 years), and no
hepatic steatosis was diagnosed in 18 % (3/17)
patients (follow-up duration is 8—16 years)
among 10 % (n = 17) patients with fatty liver
infiltration of unspecified severity before AVT.

The hepatic steatosis trends =6 months after SVR
achievement as compared with baseline data ob-
tained by TF method before AVT are shown in
Fig. 3.

According to TF results =6 months after SVR
achievement, unlike with fibrosis trends, the fol-
lowing percentages were recorded in the group of
patients with S1-S3 hepatic steatosis:

- only 31 % (29,/94) of cases had a decrease in
CAP™ beyond the threshold values correspond-
ing to the degree of hepatic steatosis before AVT;

- in 48 % (45/94) of cases, hepatic steatosis
severity remained unchanged; however, in 56 %
of them the change in controlled ultrasound
wave attenuation within the threshold values
corresponding to the degree of hepatic steatosis
before the AVT was revealed: 20 % (n = 9) had
a decrease in CAP™ (at S2 50 % (2,/4), S3 19 %
(7/37)), and conversely, 36 % (n = 16) had an
increase in CAP™ (at S1 25 % (1/4), S3 41 %
(15/37));

- in 23 % (34/147) of cases TF results wors-
ened; of them, 76 % (n = 26) had an increase
in CAP™ corresponding to S2—S3; it is worth
noting the emergence of hepatic steatosis in 26 %
(14/53) of those without fatty liver infiltration
before AVT, of which 43 % (n = 6) had severe
S2—S3 steatosis (follow-up 2—4 years).

The patients’ distribution by gender in the
groups of patients with and without hepatic ste-
atosis before AVT (n = 366) and over time, after
SVR (n = 278) achievement, is shown in Fig. 4.

Both before and after AVT, the share of males
in the subgroup of patients with hepatic steato-
sis was significantly higher (»p = 0.004), while no
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Fig. 3. Hepatic steatosis trends in CHC patients after =6 months after SVR achievement, according to

fibroelastometry (n = 147)

statistically significant differences by gender were
found in the subgroup of patients without hepatic
steatosis (p = 0.446).

Hepatic steatosis prevalence before AVT and
>6 months after SVR achievement in patients with
severe hepatic fibrosis (F3—F4) was reviewed fur-
ther, see Fig. 5.

High hepatic elasticity values according to TF
data, which correspond to F3—F4 stages, were re-
corded much more frequently in patients with he-
patic steatosis, both before AVT (46 %, 114,247
(S1-S83) and 22 %, 26/119 (S0), p < 0.001) and
>6 months after SVR achievement (19 %, 33,/170
(S1-S83) and 9 %, 10/108 (S0), p = 0.023).

Discussion

Currently, chronic HCV infection and nonalco-
holic fatty liver disease (NAFLD) are the leading
causes of CHD, the adverse outcomes of which are
the main indications for hepatic transplantation
worldwide. The share of patients who achieved
SVR has increased significantly in recent years,
due to the high efficacy (up to 95 %) of DAAs
used to treat chronic HCV infection, while the
prevalence of NAFLD continues to grow rapidly
[19—21]. SVR achievement is known to be consid-
ered as a prognostic marker associated with HCV
elimination, reversal of pathological changes in

100%

80%

60%

40%

20%

;50%'

0%

S1-S3 before ATT ~ S1-S3 after AVT

B Females

SO0 before AVT S0 after AVT

Males

Fig. 4. The patients’ distribution by gender, depending on the presence/ absence of hepatic steatosis before AVT

and after SVR achievement
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Fig. 5. Hepatic steatosis prevalence in CHC patients with severe hepatic fibrosis before AVT and after SVR

achievement

the hepatic tissue, reduced HC and hepatocellu-
lary carcinoma risk. Long-term follow-up studies
of patients who achieved SVR with different AVT
regimens have shown reversal of hepatic fibrosis in
most patients, and it is more significant in those
who received DAAs. Significant decrease of hepat-
ic elasticity index according to TF is recorded in
the first 6—12 months after SVR achievement, es-
pecially in patients with baseline severe hepatic fi-
brosis and high plasma aminotransferases, with its
further gradual decrease in the following 5 years
[22—-26].

The findings obtained in this study are con-
sistent with the scientific literature that demon-
strates the hepatic fibrosis reversal in a signifi-
cant number of HCV-infected patients when they
achieve SVR, even in case of hepatic cirrhosis, re-
gardless of the patient’s baseline parameters and
the AVT regimen [27, 28]. Long-term monitoring
of patients (in 73 % of cases, for 1 year to 5 years)
6 months after SVR achievement revealed the he-
patic fibrosis reversal in 80 % cases on the basis of
elastometry data and its progression in 3 % cases
(n =8: 50 % — IFN-based AVT, 75 % — infec-
tion with 1b HCV genotype), including patients
without hepatic fibrosis before AVT. It is worth
noting the decrease in 54 % (36/67) cases of he-
patic elasticity parameters (kPa), which exceeds
the lower threshold value corresponding to F4
stage in the group of HC patients, which indi-
cates the reversal of hepatic fibrosis, in 42 % cases
(n 15), to FO—F1 stages. However, according
to the literary data, significant improvement of
hepatic elasticity indices after SVR achievement

does not always correlate with the change in in-
tra-hepatic venous pressure gradient. Thus, the
disease decompensation risk remains in clinical-
ly significant portal hypertension (=10 mmHg),
despite successful DAA therapy: 24 weeks after
SVR achievement, in 78 % of hepatic cirrhosis
patients, after 96 weeks, in 53 % of patients
with a history of ascites and intra-hepatic ve-
nous pressure gradient of >16 mmHg before AVT
[29, 30]. Thus, effectively performed AVT in
CHC patients without clinically significant por-
tal hypertension leads to a significant reduction
in hepatic disease associated mortality; however,
hepatic disease progression, in most cases asso-
ciated with other causes and in some cases unex-
plained, is observed despite SVR achievement in
a small proportion of patients [24]. In patients
with clinically significant portal hypertension
after successful AVT, it is advisable to focus on
intrahepatic venous pressure gradient, in addi-
tion to SVR achievement, which will enable to
predict the hepatic cirrhosis progression.

Despite a significant reversal of hepatic fibro-
sis after SVR achievement, we should not forget
about fatty liver infiltration that often accom-
panies hepatic fibrosis. Hepatic steatosis, being
the first NAFLD stage, a favorable option of its
course, which often occurs in healthy persons,
may influence the CHD progression associated, in
particular, by HCV infection [31]. Regardless of
the causes that induced excessive lipid accumula-
tion in the liver, a small proportion of patients
may develop non-alcoholic steatohepatitis, with
further progression to hepatic cirrhosis.
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The data on hepatic steatosis trends after SVR
achievement are contradictory in scientific litera-
ture. Some of them demonstrate SAR™ reduction
according to TF data, including hepatic cirrhosis
patients, 12—24 weeks after completion of DAA
therapy [32—35], and others, on the contrary, he-
patic steatosis progression [36—38]. The study
reported a high prevalence of hepatic steatosis,
both before AVT and during long-term follow-up
after SVR achievement. The proportion of male
patients was significantly higher in the group
of patients with hepatic steatosis, which is con-
sistent with numerous data indicating a higher
prevalence of NAFLD in men worldwide [20].
Long-term patient monitoring after SVR achieve-
ment revealed steatosis progression in those with
the baseline fatty liver infiltration and enabled
to newly diagnose steatosis in those without this
disease before AVT. Overall, the share of pa-
tients with severe fatty liver infiltration (S2-S3)
was 77 % (131,/170) after successful AVT in the
group of patients with hepatic steatosis.

Effective treatment of chronic HCV infection
leads to significant reversal of hepatic fibrosis
over time, while the data on the hepatic ste-
atosis prevalence and severity are quite alarming.
Since clinically significant fibrosis (F3—F4) and
steatosis (S2—S3) are key predictors of adverse
disease outcomes, long-term monitoring of both fi-
brosis and steatosis change over time is necessary
to stratify patients by the CHD progression and
decompensation risk and the hepatocellular carci-
noma risk. Obviously, a decrease in the hepatic
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