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Pestome

AKTyanbHOCTb. [1pOTMBOBMPYCHas Tepanus aHasoraMu HyK/a1eo3(T)UAOB XPOHWYECKOro renatuTa B Hanpas/ieHa Ha npesoTBpalLeHue Nporpeccu-
poBaHuA 3a6o/ieBaHNA U Pa3BUTUA OCNOXHeHN. OHaKo CyliecTBytollan Tepanua He No3BOAET MKBUAMPOBATL BUPYC renatuta B, u ana coxpa-
HeHWA KMHMYecKoro 3¢dekTa y 60/bWMHCTBA NaLVeHTOB TpebyeTcs AMTeNbHOe eyeHune. B cBA3M € 3TUM M3yyeHKe GpaKTOpOB, aCCOLUMPOBAH-
HbIX C 3GPEKTUBHOCTbIO aHA/NOrOB HYK/1E03(T)MAOB, ABAETCA aKTyasbHbIM. Liesib — oueHKa 3$pdeKTUBHOCTY 1 BbIAB/IEHWE MPEAUKTOPOB OTBETa Ha
MPOTUBOBMPYCHYIO TEpanuio aHanoraMm HyK1eo3(T)MA0B y NaLMEHTOB C XPOHWYECKMM renatutom B. MaTepuasibl v MeToAbl. PeTPOCNeKTMBHO-NPO-
CreKTUBHOE 06CepBaLMOHHOE UCC/IeA0BaHME BKAKOYA/IO 71 NaLueHTa C XpOHUYECKMM renaTUToM B, nonyyaBLumnx aHanoru Hykneos(T)ugos B LieHtpe
AVMArHOCTUKU U IeYeHUs XPOHMUYECKUX BUPYCHBIX FenaTuTos B nepuog ¢ 2008 r. no 2023 r. 3$deKTUBHOCTL Tepanumu aHanoraMn Hykeos(T)uaos
oueHnBanach Yepes 24, 48 1 96 Hegenb npuema npenapaToB. BbiM M3yyeHbl NPOrHOCTMYECKNE GpaKTOPbI, aCCOLMMPOBaHHbIE C MOAYYeHeM BUPY-
CONIOTMYECKOro OTBETa Yepes roj NMPOTUBOBUPYCHOW Tepanun 1 C AOCTUXKEHMEM BbIPaXEHHOTO CHUXKEHMA NIOTHOCTY NeYeHy Npy TPaH3UeHTHOM
anactoMeTpun. PesynbTaThl. HacToTa BUPYCONOrMYECKOrO M BUOXMMMYECKOro OTBETa YBe/IMYMBaiach Mo Mepe NpoAo/HKeHNA NPOTUBOBUPYCHOW
Tepanuu, a yepes 96 Hegenb NpMeMa aHaNOroB HyKNeo3(T)UAos coctaBuna 92,6 %. VICXOAHbI ypOBEHb BUPYCHOM Harpy3ku npeacrasiseT coboi
HE3aBMCHMbI MPOrHOCTUYECKMIA PaKTOP AOCTUKEHUS aBUpeMUM Yepes 48 Heaenb Tepanuu (p=0,022). Knnperc HBsAg Habatogancay 2 (2,8 %) na-
LMeHTOB, KnmpeHc HBeAg — y 5 HBeAg-no3nTuBHbIX nauueHToB. Ha ¢poHe npreMa aHanoroB HyK1eo3(T)MA0B 6bI10 OTMEUEHO 3HAUMMOE CHUKEHIE
¢$unbpo3a neyeHn No JaHHbIM TPAH3NEHTHOMN 31aCTOMETPUN, NPY 3TOM ee BbICOKMIA YpPOBEHb B Ha4asie MPOTMBOBUPYCHOW Tepanuu ABiseTca $pakTo-
POM, CBA3AHHBIM C BbIPAXXEHHbIM CHUXKEHWUEM MNOTHOCTU nevenn (Ha 25 % v 6onee) (p=0,022). 3akntoueHue. MPOTMBOBUPYCHaA Tepanuns aHaaoramMu
HyK/1€03(T)1AOB NPOAEMOHCTPUPOBA/A BLICOKYHO 3GPEKTUBHOCTL MPY MOAABAEHUM PENIMKALMM BUPYCA renaTuta B, HOpManusaLum akTMBHOCTM
amMuHoTpaHcdepas 1 yMeHblueHUn ¢prnbposa neyeHun. MicxoaHble ypOBHM BUPYCHOW Harpysku U TPaH3MEHTHON 3/1aCTOMeTPUN ABAAIOTCA Hanbonee
Ba)XXHbIMU MPOrHOCTUHECKUMU HAKTOPaMM, aCCOLUMPOBAHHBIMU C 3EKTUBHOCTbIO MPOTUBOBUPYCHOM Tepanum aHaoramu Hykneos(T)uaos.
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Abstract

Background: Antiviral therapy with nucleos(t)ide analogs for chronic hepatitis B is aimed at preventing disease progression and the development
of complications. However, current therapies do not allow elimination of hepatitis B virus, and long-term treatment is required to maintain
clinical effect in most patients. In this regard, the study of associated factors with the efficacy of antiviral therapy of nucleos(t)ide analogs is
actual. Aim: To evaluate efficacy and identify predictors of response to antiviral therapy with nucleos(t)ide analogs in patients with chronic
hepatitis B. Materials and methods: This retrospective-prospective observational study included 71 patients with chronic hepatitis B who received
nucleos(t)ide analogs at the Center for Diagnosis and Treatment of Chronic Viral Hepatitis from 2008 to 2023. The efficacy of antiviral therapy
with nucleos(t)ide analogs was evaluated after 24, 48, and 96 weeks of drug intake. The prognostic factors associated with obtaining a virologic
response after one year of antiviral therapy and with achieving a significant decrease in liver density by transient elastometry were examined.
Results: The virologic and biochemical response rate increased as antiviral therapy continued, and after 96 weeks of taking nucleos(t)ide analogs
was 92.6 %. Baseline viral load level was an independent prognostic factor for achieving aviremia after 48 weeks of antiviral therapy (p=0.022).
HBsAg clearance was observed in 2 (2.8 %) patients, HBeAg clearance — in 5 HBeAg-positive patients. On nucleos(t)ide analogs treatment there
was a significant decrease of liver fibrosis measured by transient elastometry, and a high level of transient elastometry at the beginning of antiviral
therapy is a factor associated with a significant decrease in liver density (by 25 % or more) (p=0.022). Conclusion: Antiviral therapy with nucleos(t)
ide analogs has demonstrated high efficacy in suppressing hepatitis B virus replication, normalizing aminotransferase activity, and reducing liver
fibrosis. Baseline viral load and transient elastometry levels are the most important prognostic factors associated with the efficacy of antiviral
therapy with nucleos(t)ide analogs.
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Introduction
or early clinical development stage. The key objective of

Despite the availability of an efficient hepatitis B
virus (HBV) vaccine, chronic hepatitis B (CHB) remains
a serious global healthcare concern. According to the
World Health Organisation, approximately 300 mil-
lion people suffer from CHB all over the globe and are
at risk of severe hepatic complications [1]. Every year,
almost 1 million people all over the world die of hepatic
cirrhosis and hepatocellular carcinoma [2]. Accord-
ing to an analysis presented by the Russian Agency for
Health and Consumer Rights in 2022, the incidence
of CHB in the Russian Federation was 6.37 cases per
100,000 people (9,297 cases), i.e. the rate has increased
by 42.5 % vs 2021 [3].

Currently, complete recovery from HBV infections is
still impossible because the virus DNA integrates with the
host genome, and products which can block or destroy
covalently closed circular HBV DNA are at preclinical

the therapy in patients with CHB is extension of their
life expectancy and improvement of the quality of life by
preventing disease progression [4].

According to clinical guidelines, nucleoside ana-
logues (NA) are the first-line drugs for antiviral therapy
(AVT) in patients with CHB due to their high antiviral
activity and safety [4-6]. However, with the use of NAs,
the rate of aviremia achievement and fibrosis sever-
ity vary. Incomplete virological response (VR), which
depends on blood HBV DNA after 12 months of therapy,
is observed in 10-30 % of patients who underwent NA
therapy [4, 7]. This problem can cause poor compliance
among patients.

Therefore, the objective of this study is to assess the
efficacy of antiviral therapy with NAs and to identify pre-
dictors of therapy response in patients with CHB.
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Materials and Methods

A retrospective-prospective, observational study
included 71 patients with CHB, who were treated with
NAs at the Centre for Diagnostics and Therapy of
Chronic Viral Hepatitis in 2008-2023.

Inclusion criteria:

1. Patients with CHB

2. Over 18 years of age, both males and females

3. Antiviral therapy with NAs.

Exclusion criteria:

1. Patients with markers of HIV, hepatitis C, hepati-
tis D

2. Pregnancy and breastfeeding.

Patients were treated with the following NA products:
50 (70.4 %) — entecavir (ETV), 13 (18.3 %) — telbivu-
dine (TBV), 5 (7.0 %) — tenofovir disoproxil fumarate
(TDF), 3 (4.2%) — lamivudine (LAM). The therapy
lasted for 6 to 192 months, mean value: 15.0 [12.0-31.0]
months.

The efficacy of NA AVT was assessed on the basis of
the following:

- Virological response (HBV DNA < 50 I[U/mL)

- Biochemical response (alanine aminotransferase

(ALT) level of < 40 U/L)

- Serological response (HBsAg clearance/sero-
conversion, HBeAg clearance/seroconversion in
HBeAg-positive patients)

Reduction in fibrosis severity.

Changes in hepatic fibrosis (HF) during AVT were
assessed by transient elastometry (TE) using Fibroscan®
(model 502 Touch Echosens, France) in accordance with
the standard operating procedures. Marked liver density

reduction (MLDR) means reduction in TE value by at
least 25 % from the baseline.

Statistical processing was performed using SPSS soft-
ware (version 25.0; SPSS Inc., USA). Categorial clinical
data between independent groups were compared using
chi-square and Fischer’s exact test, while numerical
information was compared with the help of Mann-Whit-
ney test. Changes in numerical data during the therapy
were evaluated with Wilcoxon test; McNemar chi-test
was used for categorial data. Event probability (taking
into account independent variable values) was calculated
using binary logistic regression. Reliability operating
characteristics (ROC) were analysed in order to assess
the factor efficacy for therapy response forecasting and
to calculate sensitivity, specificity, area under ROC curve
(AUROC), and optimal threshold value. p < 0.05 was sta-
tistically significant.

The study was approved by the Local Ethics Commit-
tee at the N. I. Pirogov Russian National Research Medi-
cal University at the Ministry of Health of Russia (Min-
utes No. 213 dated 13 December 2021).

Results

The test group included 36 male and 35 female
patients. The mean age at baseline was 47.0 [30.0-
57.0] years old. The majority of patients (81.7 %) were
HBeAg-negative. Baseline characteristics of HBeAg-
negative and HBeAg-positive patients are presented in
Table 1.

HBeAg-positive patients were younger and had high
activity of ALT, aspartate aminotransferase (AST) and
HBV DNA, as compared to HBeAg-negative patients.

Table 1. Comparative baseline characteristics of HBeAg-negative and HBeAg-positive patients treated with nucleos(t)ide

analogs

Parameter HBeAI:g:;;gatlve HBeAl;gz—llwgsnlve P
Age, years 48,0 [33,0-58,0] 30,0 [27,0-43,0] <0,05
Male, n (%) 28 (48,3) 8 (61,5) >0,05
Platelets, 10%/1 227 [183-267] 219 [200-250] >0,05
HBV DNA, log, TU/mL 4,0 [3,5-4,8] 7,9 [4,3-8,0] <0,05
Alanine aminotransferase, ITU/L 33,5 [18,5-60,0] 60,6 [45,0-90,0] <0,05
Aspartataminotransferase, [U/L 27,4 [20,1-46,5] 53,8 [34,2-70,0] <0,05
Transient elastometry, kPa 6,8 [5,4-10,4] 6,1 [5,4-11,8]
Fibrosis stage FO-1, n (%) 23 (50,0) 6 (60,0)
Fibrosis stage F2, n (%) 9 (19,6) 1(10,0) >0,05
Fibrosis stage F3, n (%) 8 (17,4) 1(10,0)
Fibrosis stage F4, n (%) 6 (13,0) 2 (20,0)

Notes: data are presented as median [25th-75th percentiles] or number (%); p — significance level (statistically significant differences in bold)
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Virological response

After 24, 48, 96 weeks of AVT, the rate of virologi-
cal response (VR) was 69.0 % (47/71), 87.6 % (57/65) and
92.6 % (25/27), respectively (Fig. 1).

On week 24 of AVT, VR was achieved in 77.6 %
(45/78) of HBeAg-negative and 30.8 % (4/13) of HBeAg-
positive cases, including after the therapy with ETYV,
TBV, TDF and LAM — 36/50, 10/13, 0/5 and 3/3 cases,
respectively.

After 48 weeks of therapy, aviremia was recorded in
92.7 % (50/54) of HBeAg-negative and 63.6 % (7/11)
of HBeAg-positive patients. VR was observed as fol-
lows: ETV — 42/46, TBV — 10/12, TDF — 2/4, and
LAM — 3/3 patients.

The rate of aviremia on week 96 of AVT was 95.2 %
(20/21) of HBeAg-negative patients and 83.3 % (5/6) of
HBeAg-positive patients.

It has been shown that the rate of VR after 24 and
48 weeks of NA AVT in HBeAg-positive patients was

p=0,002

0 III

24 week
= Total

Frequency of achieving aviremia, %

» HBeAg-negative

lower than in HBeAg-negative patients (p < 0.05).
However, after 96 weeks of therapy, no differences were
observed (p > 0.05) (Fig. 1).

A linear logistic regression model, which included
sex, age, platelet count, baseline HBeAg status, baseline
HBV DNA, ALT, AST, TE values, demonstrated that ini-
tial HBeAg status (p =0 .016, 95 % confidence interval
(CI) 0.028-0.690), HBV DNA level (p = 0.001, 95 % CI
0.259-0.711) and ALT value (p = 0.048, 95 % CI 0.876-
1.000) were associated with aviremia on week 48 of AVT.
According to multivariance analysis results, only base-
line HBV DNA level (odds ratio (OR) = 0.534; 95 % CI
0.312-0.914; p = 0.022) is an independent prognostic
factor of VR.

An analysis of the ROC curve showed that the baseline
HBV DNA at the threshold value of < 5.1 logl (< 10°)
IU/mL was a good VR predictor at week 48 of therapy
(AUROC = 0.894; 95 % CI 0.804-0.984; p < 0.001), with
sensitivity of 87.5 % and specificity of 82.5 % (Fig. 2).

I

48 week

96 week
» HBeAg-positive

Figure 1. Frequency of virologic response in HBeAg-negative and HBeAg-positive patients after 24, 48 and 96 weeks of

therapy
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Figure 2. Baseline HBV DNA level as a predictor of virologic response at week 48 of therapy
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Biochemical response

After24, 48, 96 weeks of AVT, biochemical response
was observed in 84.5 % (60/71), 89.2 % (58/65) and
92.6 % (25/27) of cases, respectively (Fig. 3).

On week 24 of therapy, ALT activity normalised in
96.5 % (56/58) of HBeAg-negative and 30.8 % (4/13) of
HBeAg-positive patients; on week 48 — in 98.1 % (53/54)
and 45.5 % (5/11), respectively; on week 96 — in 95.2 %
(20/21) and 83.3 % (5/6), respectively.

It has been demonstrated that, after 24 and 48 weeks
of NA AVT, the rate of biochemical response in HBeAg-
positive patients was significantly lower than in HBeAg-
negative patients (p < 0.05); however, after 96 weeks
of treatment, no differences were observed (p > 0.05)

(Fig. 3).

Serological response

Two (2.8 %) patients on ETV had HBsAg claerance.
HBsAg seroconversion (anti-HBsAg) was observed in
one patient, 27 months after completion of ETV therapy.
HBsAg clearance was recorded only in HBeAg-positive
patients (2/13).

HBeAg clearance was observed in 5/13 (38.5%)
HBeAg-positive patients, including four patients with
HBeAg seroconversion. HBeAg clearance was achieved
in three cases of ETV therapy, 1 case of TBV therapy, and
one case of TDF therapy.

Changes in hepatic fibrosis

Changes in HF were assessed using TE in 43 cases,
with the mean interval between first and repeated proce-
dure of 21.0 [12.0-30.0] months.

According to the METAVIR scale, TE data were used
to diagnose stage FO-1 at the beginning of AVT in 22
(51.2 %) patients, F2 — in 8 (18.6 %) patients, F3 —in 6
(14.0 %) patients, and F4 — in 7 (16.3 %) patients.

The therapy resulted in TE value reduction from 6.7
[5.3-11.1] kPa to 5.3 [4.3-6.8] kPa (p < 0.001), and in
patients with F2-4 this reduction was statistically sig-
nificant (from 11.1 [7.8-14.6] kPa to 6.8 [6.0-8.9] kPa
(p < 0.001)) (Fig. 4).

HF regression by at least 1 point was observed in
55.8 % of cases. After AVT, a share of patients with HF
stage FO-1 increased from 51.2% to 76.7 %. The major-
ity (72.1 %) of patients demonstrated reduction in TE
values by at least 10 %, and MLDR (by at least 25 %) was
achieved in 15 (34.9 %) cases.

According to linear logistic regression results, MLDR-
associated factors were age (p = 0.027, 95 % CI 1.006-
1.102), sex (p = 0.048, 95 % CI 1.028-13.515) and TE at
the beginning of AVT (p = 0.008, 95 % CI 1.086-1.710).
A multivariance analysis demonstrated that the baseline
TE level (OR = 1.345; 95 % CI 1.044-1.732; p = 0.022)
should be treated as an independent prognostic factor of
MLDR achievement.

ROC curve analysis showed the TE value at the
beginning of AVT with the threshold value of > 7.9 kPa
as a predictor of MLDR (AUROC = 0.851; p < 0.001),
where sensitivity is 73.3 % and specificity is 85.7 %
(Fig. 5).

Discussion

Currently, NAs are recommended as a first-line
therapy for patients with chronic HBV infection due to
its high efficacy in inhibition of virus replication and
prevention of disease progression [4-6].

This study has demonstrated higher rates of achiev-
ing non-detectable HBV DNA levels and ALT activity
normalisation with continued NA AVT. In their work,
J.-Y. Cho et al. reported anaemia in 80.0 %, 95.6 % and
99.4 % of patients during year 1, 3 and 5 of ETV ther-
apy, respectively [8]. F. Suzuki et al. observed virologi-
cal response in 81 %, 89 % and 91 % of patients under-
going ETV therapy after 1, 2 and 3 years, respectively
[9].

Our data demonstrated that the rate of virologi-
cal and biochemical response after 24, 48 weeks of
treatment was significantly lower in HBeAg-positive
patients as compared with HBeAg-negative patients.
However, after 96 weeks of therapy, there were no
statistically significant differences. This result can be
explained by higher levels of HBV DNA and trans-
aminases at the beginning of AVT in HBeAg-positive
patients vs. HBeAg-negative patients. Rapid achieve-
ment of aviremia and ALT activity normalisation in
HBeAg-negative patients was also described in a paper
by Ibragimov EK et al. [10] and in a paper by Jacobson
IMetal. [11].

In this study, HBV DNA at the beginning of AVT
of > 10° IU/mL was an independent predictor of
delayed virological response during the first year of
therapy. Similar data on delayed aviremia in patients
with a high baseline HBV DNA level were obtained by
H. Zhou et al. [12].

Earlier studies demonstrated that reduction in TE
values correlates with less severe HF [13, 14]. W. Xu
et al. showed that reduction in TE values by 25 % and
more is optimal for forecasting HP regression based on
liver biopsy results [14].

AVT resulted in reduction in HF severity (accord-
ing to TE), and a significant drop in the TE value was
observed in patients with F2-F4. The share of patients
with stage FO/F1 increased from 51.2 % to 76.7 %.

MLDR (reduction in TE by > 25 %) was observed
in 34.9 % of patients receiving NAs. ROC curve analy-
sis demonstrated that the baseline TE at the thresh-
old value of > 7.9 kPa is a good predictor of MLDR,
with sensitivity of 73.3 % and specificity of 85.7 %.
The obtained results allowed seeing that the efficacy
of NA AVT was higher in patients with marked fibro-
sis in comparison to minor fibrosis, thus pointing out
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to the significance of AVT in hepatic cirrhosis and
marked fibrosis [15].

Conclusions

NAs are efficient in inhibiting virus replication;
they normalise functional status of the liver and reduce
HF severity. Low HBV DNA levels at the beginning of
AVT are an independent prognostic factor of aviremia
achievement during the first year of the therapy. The
use of TE in clinical practice makes it possible to effi-
ciently monitor changes in HF during the treatment
with NA AVT in patients with CHB.
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