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bstract. In recent years baseline predictors of Peg-INF response have been identified, one of the host
Afoctors may be include: genetic polymorphism IFNL-3 (IL-28B).

The aim of the study. We investigated the effect of IFNL-3 polymorphism (SNP 12979860, SNP rs8099917)
on HBV DNA kinetics, gHBsAg, SVR rate and HBsAg clearance. as one of the positive prognostic factors of SBB
induction.

Methods. We investigated the effect of IFNL-3 polymorphism (SNP 12979860, SNP rs8099917) on the kinetics of
HBV DNA, gHBsAg, the rate of SVR and HBsAg clearance. 108 patients with HBeAg-negative hepatitis B, genotype
D were enrolled into the study.

Results. Of 46 patients with CC SNP 12979860, a decline in the concentration of HBsAg>0.5 log,, at 12 weeks of
treatment, was noticed in 23 (50.0%) persons in the group of é1 patients, and in 14 (23.0%) with CT alleles (OR=3.36,
95% Cl 1.35-8.4, P<0.005). SVR was achieved in 19 (41, 3%) and 12 (127%), respectively (OR=3.35, 95% CI 1.12-7.5,
P<0.005). Decline in HBV DNA >2 log,, at week 12 was observed in 42 (91.3%), and in 61 patients with CT — in 54 (88.5%)
(OR=1.36,Cl 0.32-6.75, P=0,0639). At 24 weeks of therapy, the decline in HBV DNA by 2 log,, in the group of patients
with CC was detected in 46 (100%) and in those with CT in 61 patients (100%). SVR was achieved in 20 persons (43.5%)
and in 11 (18%), respectively (OR=3.5, 95% Cl 1.34-931, P<0.005). In 1 patient with TT alleles, a 2 log,, decrease in HBV
DNA was recorded at 12 and 24 weeks of therapy. In the group of TT SNP rs8099917 alleles carriers (n=63), a decline
in HBsAg concentration >0.5 log,, at week 12 was achieved in 27 (42.8%), in the TG group (n=45) — only in 5 (11.7%)
(OR=6.0, 95% CI 1.96—21.74, P<0.007). SVR was documented in 24 (38.1%) and 7 (15.6%), respectively (OR=3.34, 95% ClI
1.20-10.19, P<0.01). At 12 weeks of therapy in the group with TT alleles, a 2 log,, decline in HBY DNA was observed in
58 individuals (92.0%), in the group with TG — in 40 (88.8%) (OR=1.45, 95% Cl 0.31-6.73 P=0.575). At week 24:in TT — 63
patients (100.0%) and in TG — 45 patients (100.0%). SVR was achieved in 23 (36.5%) and 8 (17.7%), respectively (OR=2.66,
95% Cl 0.99-7.7 P<0.05).

Conclusion. The presented study demonstrates that favorable genetic polymorphism IFNL-3 (SNP 12979860 and
SNP rs8099917) is one of the most significant baseline positive predictive factors on SVR induction.

Key words HBeAg-negative chronic hepatitis B, peginterferon, IFNL-3 (IL-28B) polymorphism, sustained virological
response, HBsAQ.
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MOxe 6yTu reHeTuyHWiA nosimopgiam IFNL-3 (IL-28B).

AHOTGuiﬂ. B ocTtaHHI poku 6ynn BusHaA4YeHi 6a30Bi npennkTopu Bignosigi Peg-INF, ogHum i3 pakTopiB xassiHa

Mera. Mu gocnigxysanu srinms rnonimopgiamy IFNL-3 (SNP 12979860, SNP rs8099917) Ha kiHeTuky JHK HBV,
gHBsAg, weuakicte SVR i knipeHc HBSAQ gk oauH i3 MO3UTUBHUX MPOrHOCTUYHMX akTopiB iHAyKuii CBB.
MeTtogn. Y nocnigxeHHs 6yno skmodeHo 108 xsopux Ha HBeAg-HeraTtusHui renatut B, reHoTun D.
Pesynbrartn. I3 46 nauienTis i3 CC SNP 12979860 3HmxeHHs koHUeHTpauii HBsAg >0,5 log,, Yepes 12 TuxHiIB flikyBaH-

Hs cnocTepiranocs y 23 (50,0%) ocié y royni 61 nauieHTa 1a 'y 14 (23,0%) 3 Aneni CT (OR=3,36, 95% ! 1,35-8,4, P<0,005).
CBB 6yno gocsirHyto y 19 (41, 3%) i 12 (19.7%) sinnosigHo (OR=3,35, 95% [11 1,12-75, P<0,005). 3HuxeHHs HBV DNA >2 log,,
Ha 12 TuxHi crnoctepiranocs y 42 (91,3%), a y 61 nauieHta 3 XT — y 54 (88,5%) (OR=1,36, Cl 0,32-6,75, P=0,0639). Yepe3
24 TvxHi Tepanil sHmxeHHs IHK HBV Ha 2 log,, y rpyni xBopux Ha CC BusBNeHO y 46 (100 %), a 3 CT — y 61 nauieHTa
(100%). CBB 6yno pocarHyto y 20 oci6 (43,5%) i B 11 (18%) sinnosigHo (OR=3,5, 95% [l 1,34-931, P<0,005). B ogHoro
nauieHTa 3 anenamm TT 6yro 3apeecTpoBaHo 3HuxeHHs [JHK HBV Ha 2 log,, Ha 12 i 24 TvxHIi Tepanil. Y rpymni HoCiiB
anenig TT SNP rs8099917 (n=63) sHmxeHHs koHueHTpauil HBsAg >0,5 log,, Ha 12 TwxHi gocsirHyTto y 27 (42,8%), y rpyni
TG (n=45) — nnwe y 5 (11,1%) (OR=6,0, 95% ! 196-21,74, P<0,001). CBB 6y510 3a00KyMeHTOBaHO y 24 (38,1%) i 7 (15,6%)
signosigHo (OR=3,34, 95% [l 1,20-10,19 P<0,01). Yepes 12 TuxHis Tepanii 8 rpyni 3 anenamu TT aHxeHHs [HK HBV Ha
2 log,, croctepiranocs y 58 oci6 (92,0%), y rpyni 3 TI — y 40 (88,8%) (OR=1,45, 95% [l 0,31-6,73 P=0,575). Ha 24 Tux-
Hi: B TT — 63 xBopwux (100,0%) i B TI — 45 nauieHTis (100,0%). CBB 6yno gocarHyto y 23 (36,5%) ta 8 (177%) signosinHo

(OR=2,66, 95% [l 0,99-77 P<0,05).

BucHoBok. [pencrasneHe [OCHIOXeHHS OEMOHCTPYE, WO CrPUSTAMBUIA TeHEeTUYHMIA noniMopgiam IFNL-3 (SNP
12979860 i SNP rs8099917) € 0fHMM i3 HAIAGIMbLL 3HAYYLLMX 6A30BMX MO3UTUBHMX MPOrHOCTUYHMX pakTopis iHayKuii CBB.
Kniouosi cnosa. HBeAg-HeratMBHUiA XpoHiYHUA renatut B, neriHtepgepoH, nonimopegiam IFNL-3 (IL-28B), cTinka

BipyconoridHa Bignosiab, HBSAQ.

Introduction.

Identiﬁcation of the IFNL-3 gene polymorphism
(rs12979860, rs12980275, and rs8099917) has been
widely used in clinical practice to predict the

achievement of a sustained virological response (SVR) in

the treatment of chronic hepatitis C virus with interferon-
containing treatment regimens, as well as for the like-
lihood of spontaneous HCV clearance [1-3]. The study
of this genetic polymorphism over the past 8-10 years
has not provided unambiguous data on its effect on the
natural course of chronic viral hepatitis B (CHB) (rate of

HBeAg seroconversion to anti-HBe, HBsAg clearance,

and incidence of hepatocellular carcinoma (HCC)) [4, 5].

Peginterferon belongs to the first line of drugs rec-
ommended by EASL, AASLD, NICE for the treatment of

HBeAg-positive and HBeAg-negative variants of chron-

ic hepatitis B virus. The studies conducted in different
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regions of the Globe dedicated to the likely influence of
IFNL-3 polymorphism on DNA HBV, gHBsAg kinetics and
also the clearance of HBsAg vary significantly. Thus, in
a study of HBeAg-positive and HBeAg-negative pa-
tients in Southeast Asia treated with peginterferon, no
effect of IFNL-3 polymorphism (rs12979860, rs12980275
and rs8099917) on the rate of anti-HBe seroconversions,
HBsAg clearance was foun [6—8]. At the same time, other
researchers from this region report a significant effect of
genetic polymorphism on the outcomes of peginterferon
therapy [9].

Comparison of the results of studies carried out in
Southeast Asia and Europe is not entirely correct, since
the HBeAg-positive variant of chronic viral hepatitis B,
with a vertical transmission route and a dominant HBV C
genotype prevails in Asia. Throughout Europe about 80%
are diagnosed with HBeAg-negative CHB with a preva-
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lence of the D genotype and horizontal route of trans-
mission [10, 11]. There exist significant ethnic differences
in the distribution of IFNL-3 polymorphism in Asian and
European patients with CHB [12]. Based on the forego-
ing, in the future, when discussing the results obtained,
we will focus on the research conducted in Europe, with
the inclusion of HBeAg-positive and HBeAg-negative
patients.

Review of literature data on the possible effect of
IFNL-3 polymorphism on the efficacy of peginterferon
therapy in European patients with CHB did not give un-
ambiguous results. Thus, in treating HBeAg-negative
patients with genotype D with peginterferon, no effect of
SNP rs12979860, rs8099917, rs12980275 on the induction of
virological and biochemical responses, HBsAg clearance
and the rate of anti-HBs seroconversion was observed
(13, 14].

At the same time, a large number of studies have
been published confirming the correlation between
IFNL-3 polymorphism and the rate of SVR induction, HB-
sAg clearance, both in HBeAg-positive variant of chronic
hepatitis B [15] and in HBeAg-negative one [16, 17].

Our aim was to study the effect of SNP IFNL-3
(rs12979860, rs8099917) on the kinetics of HBV DNA, gHB-
sAg, SVR induction rate, and HBsAg clearance in HBeAg-
negative patients with chronic hepatitis B, genotype D
during 48 week long therapy with peginterferon a-2a.

Materials and methods. The study was conduct-
ed from June 1917 to November 2020 and included
17 HBeAg-negative patients with CHB (108 patients
(92.3%) with genotype D, 9 (7.7%) — with genotype A).
81 (75%) males, 27 (25%) females, the average age was
48.6+£39 Of 108 patients with genotype D, who com-
pleted 48 weeks treatment 48, anti-HBe was detected
in 79 subjects (73.1%), in the remaining 29 patients HBeAg
was not detected. All patients were of Slavonic origin.

Patients inclusion criteria:

* Age of 18 years or older;

* Informed consent signed;

* Level of DNA HBV viremia >2-103 [U/mL, ALT >40 U/mL;

* Genotype D HBV.

Patients exclusion criteria:

* Decompensated liver disease, which were marked as
Child-Pugh classes B or C;

* Current HCC confirmed by ultrasonography or CT, or
history of HCC;

» Co-infection with HDV, HCV or HIV;

* Detected laboratory abnormalities, such as ALT lev-
el more then ten times the upper limit of the normal
range, platelets count lower than 100 000 mm?* and
severe anemia with hemoglobin levels <90 g/d;

* Another form of liver disease in addition to viral hepa-
titis;

* Patients with creatinine clearance <35 ml/min or di-
alysis.

Assessment of Liver fibrosis. Fibrosis stage was deter-
mined by "FibroScan 502 touch” equipment. Results are
measured using kiloPascal's (kPa) and range from 2 to 75.
Stages of fibrosis: FO-F1 — 2-8 kPa, F2 — 8-10kPa, F3 —
10-14 kPa, F4 — 14 or higher. Absence of fibrosis or mod-
erate fibrosis (FO-F2 according to METAVIR) were found
in 91 patients (84.3%), severe fibrosis and liver cirrhosis
(F3-F4 according to METAVIR) — in 17 patients (15.7%).
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Virologic Testing. HBsAQ levels were determined by
Elecsys HBsAg Il Quant reagent kits (Roche Diagnostics,
Indianapolis, IN), HBV DNA levels were tested with the
qualitative COBAS Amplicor HBV Test (Roche Molecular
Systems, Branchburg, NG; lower limit of detection, 50 IU/
mL. HBV genotype was determined using the VERSANT
HBV Genotype 2.0 Assay (LiPA; Siemens Medical Solu-
tions Diagnostics, Tarrytown, NY). Antibodies directed
against HCV, HDV and HIV infection status were deter-
mined by the Aksum system (Abbot. Laboratories, Chica-
9o, IL, USA) by determining anti-HBs (AUSAB), and HBsAg
(HBsAgV2). Anti-HIV and anti-HCV were tested by Abbott
PRISM (Abbott Laboratories, Chicago, IL. USA). Anti-HBe,
HBeAg were determined by Elecsys (Roche Diagnostics,
Indianapolis, IN). Anti-HDV were tested by DiaSorin ETI-
AB-DELTAK-2. All assays were performed according to
the manufacturer's instructions.

Testing for IFNL-3 (IL-28B). Genomic DNA was iso-
lated from peripheral blood according to the QlAamp
DNA Blood Mini Kit from Qiagen (Hilden, Germany). SNPs
rs12979860 and rs8099917 in the region of the IL28B gene
were analyzed by the StepOnePlus Real-Time PCR Sys-
tem (Applied Biosystems, Foster City, CA) with the help
of a custom TagMan SNP Genotyping Assay developed
together with Applied Biosystems. Amplicon sequencing
was used to validate the genotyping techniques.

Autoantibody. ANA was performed using ELISA kits
(Phadia GmbH, Freiburg, Germany), Anti-LKM1 and Anti-
SLA were determined by ELISA kits (Eagle Biosciences,
Inc. Amherst, NH, USA).

Statistical analysis. Database management and
statistical analysis were performed using commercially
available software systems (Microsoft Office Excel 2010,
Microsoft Corp, Redmond, WA; SPSS 2006 for Windows
version 16, SPSS Inc, Chicago, IL; and MedCalc 11.4.2.0,
Software bvba, Mariakerke, Belgium). Data were ana-
lyzed by using Mann-Whitney U test as well as x? test, and
the degree of association between independent vari-
ables of the favorable SNP IFNL-3(rs12979860, rs8099917)
and unfavorable one SVR achieved, was determined
by calculation the corresponding odds ratio (OR) and
its 95% confidence interval (95% Cl) by means of simple
logistic regression. Data were analyzed in the univariate
analysis according to variables of interest using Fisher's
exact test. Data were analyzed in IBM SPSS Version22;
p-values <0.05 were considered statistically significant.

Informed consent. Informed consent was obtained
from each patient.

Ethics committee approval. Ethics committee ap-
proval was received for this study from the ethics com-
mittee of the State Institution “L. V. Hromashevskyi In-
stitute of Epidemiology and Infectious Diseases of the
NAMS of Ukraine”.

The diagnosis of chronic hepatitis B virus infection
was made based on the presence of HBsAg in the se-
rum at least 12 months before the patient was enrolled in
the study. Treatment with peginterferon a-2a — 180 mg
once a week, for 48 weeks was carried out in patients
with baseline viremia level of >2 « 103 IU/mL, ALT activ-
ity >40 U/mL. Coinfection was ruled out on the basis of
negative test results for anti-HCV, anti-HIV and anti-HDV
[18]. Autoimmune hepatitis was ruled out when results for
anti-ANA, anti-LKM-| and anti-SLA were negative.
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At the start of therapy all patients were divided into
four groups by the IFNL-3 polymorphism rs12979860 CC,
and CT, TT, patients were also selected for rs8099917 TT
and TG, GG.

The efficacy of peginterferon therapy was assessed
by the kinetics of gHBsAg and HBV DNA concentrations
every 3 months in each of the groups during 48 weeks
of therapy. Laboratory tests were done 48 weeks af-
ter the end of treatment to determine the outcomes
of therapy. SVR has been documented when HBV DNA
was <2x10° lU/mL, ALT activity was normal (N<40 U/mL).
There was HBsAg clearance or anti-HBs seroconver-
sion. HBsAg clearance was diagnosed when a negative
qualitative test was obtained, there was seroconversion
of anti-HBs and the presence of antibodies >10 IU/m.

The virological response, assessed by the kinetics of
gHBsAg and HBV DNA during the first 24 weeks of pe-
ginterferon therapy, is decisive for deciding whether the
therapy is effective. In the absence of any decline in HB-
sAg concentration and a decline in HBV DNA level of less
than 2 log,, IU/ml at 12 weeks, peginterferon treatment
should be discontinued (PARC-rule), since the likelihood
of achieving SVR is extremely low [19]. Treatment is ter-
minated early if the HBV DNA level decline is <2 log, IU/
ml at HBsAg concentration >20,000 IU/ml at 24 weeks of
therapy (NICE-rule) [20].

In our study we ignored the stop rules and continued
therapy for 48 weeks with the determination of the HBV
DNA concentration, gHBsAg at baseline, 12, 24, 36 and
48 weeks of treatment. SVR was documented 48 weeks
or more after the end of therapy in 108 patients with
HBeAg-negative chronic hepatitis B virus, genotype D.
To determine the effect of IFNL-3 polymorphism on DNA
HBV kinetics, and qHBsAg we divided our patients into
four groups, as mentioned above and also assessed the
rate of SVR induction and HBsAg clearance 48 weeks af-
ter the end of treatment in each of the groups. Deter-
mining HBV DNA concentration and gHBsAg at 12 weeks
of therapy is critical to assess the likelihood of achiev-
ing SVR. However, the PARC-rule dictate the amount of
the required HBsAg concentration decline for using it. On
the other hand, some patients in whom peginterferon
therapy should be discontinued, based on the stopping
PARC-rule, reach SVR if treatment is continued for up
to 48 weeks [21]. The study of the gHBsAg kinetics at 12
weeks of peginterferon therapy demonstrated that pa-
tients with a decline in HBsAg concentration >0.5 log,,
have the highest chances of achieving SVR (NPV — 90%,
PPV — 89%) [22]. Based on the above, at 12 weeks, we
took into account a decline in HBsAg concentration
>0.5 log,,, compared to the baseline.

At 24 weeks of treatment we evaluated the efficacy of
therapy associated with on the IFNL-3 polymorphism us-
ing the PERSEAS-rule (decline in g HBsAg >log,, and DNA
HBV >2log,, [21]. At this stage we evaluated the stopping
NICE-rule (decline in DNA HBV <2 log,, IU/ml with an HB-
sAg concentration >20,000 IU/mL) [20].

Side effects and modification of peginterferon a-2a
dosing. Not a single patient had prematurely terminat-
ed treatment due to side effects. Anemia in 26 patients
(24.1%), headache in 31 patients (28.7%), cytopenia (neu-
tropenia, trombopenia) in 43 patients (39.8%) and diar-
rhea in 8 patients (7.4%) were registered most often. Due
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to the development of cytopenia in fifteen patients, the
daily dose of peginterferon was reduced to 90-120 mg
per week for 2—4 weeks, with subsequent resumption of
the drug dose to 180 mg per week. The use of growth
factors was allowed (thirty one patients).

Results.

Kinetics of g HBsAg depending on IFNL-3 polymor-
phism (rs12979860 and rs8099917).

At the first stage of studying the kinetics of gHBsAg,
we analyzed how the baseline concentration of HB-
sAg affects the dynamics of this protein during treat-
ment and achievement of SVR with and without taking
into account the IFNL-3 polymorphism. We considered
the baseline concentration of HBsAg <2,000 IU/ml low.
This baseline low concentration was found in 21 pa-
tients (19.4%) of 108. 16 persons (76.2%) from this group
achieved SVR and 15 (17.2%) in the group of 87 patients
with high HBsAg concentration (OR=15.36, 95% Cl 4.37—
60.1, P<0.001).

The next stage of research was dedicated to studying
the effect of IFNL-3 polymorphism on the achievement of
SVR depending on the baseline concentration of HBsAg.
The HBsAg concentration <2000 IU/ml was found in 9
(196%) of 46 patients with CC rs12979860 and in 12 (19.7%)
of 61 patients with CT rs12979860. SVR was achieved in @
(100%) patients with CC and in 10 (83.3%) patients with
CT alleles. In 37 patients with a high baseline HBsAg con-
centration, SVR was achieved in 8 patients (21.6%) of 37
patients with CC and in the group of 49 patients with CT
in 4 (8.2%). One patient with TT and high HBsAg concen-
tration did not respond to therapy.

In the group of patients with TT SNP rs8099917, the
initial low level of gHBsAg was detected in 15 patients
(23.8%) out of 63 and in 5 (11.1%) out of 45 with TG. SVR was
achieved in 15 patients (100%) with TT and 3 (60%) with
the TG allele. In a group of 48 people with TT with a high
concentration of HBsAg, SVR was achieved in 9 (18.8%)
and in 4 (10%) in those with TG (n=40). The GG allele was
not detected in any of the patients.

Finally, we analyzed the kinetics of HBsAg concentra-
tion depending on IFNL-3 polymorphism at the start of
therapy, 12, 24, 36 and 48 weeks. The first 24 weeks of
treatment proved to be decisive in terms of the nature of
the response to therapy and the likelihood of achieving
SVR.

Thus, out of 46 patients with CC SNP rs12979860, a
decline in HBsAg concentration >0.5 log,, at 12 weeks of
treatment, compared with baseline values, was noticed
in 23 persons (50%) and in a group of 61 patients with CT
alleles — in 14 (23%) (OR=3.36, 95% CI 1.35-8.4, P<0.005).

At 24 weeks of therapy, a decline in HBsAg concen-
tration >log,, in the CC group was noticed in 25 people
(54.3%), and in 16 (26.2%) patients with CT (OR=3.35, 95%
Cl 1.37-8.2, P<0.01), SVR was achieved in 19 (41.3%) and
12 (197%), respectively (OR=3.35, 95% CI 1.12-7.5, P<0.005).

The distribution of patients by SNP rs8099917 also
demonstrated a close relationship between genetic
polymorphism, gHBsAg kinetics, and the likelihood of
achieving SVR. Thus, in the group of TT alleles carriers
(n=63), a decline in HBsAg concentration >0.5 log,, at
12 weeks of treatment was achieved in 27 (42.8%), and
in only in 5 (11.1%) in the TG group (n=45) (OR=6.0, 95%
Cl1196-21.74, P<0.001).
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At 24 weeks of therapy, a decline in HBsAg >log,, in
the group with TT was achieved in 25 (39.7%), and in 7
(15.6%) in that with TG (OR=3.57, 95% CI 1.29-10.87 P<0.01).
At 48 weeks after the end of treatment, SVR was docu-
mented in 24 (38.1%) and 7 (15.6%), respectively (OR=3.34,
95% Cl1.20-10.19, P<0.01) (Table 1).

Table 1. Kinetics of HBsAg concentration related to IFNL-3 polymorphism
(rs12979860 and rs8099917)

Decline in HBsAg concentration
IFNL-3 | 12wk | 24wk | 36wk | 48wk
SVR
0,5log,, log,, log,, log,,
1s12979860:
CCn=46 | 23(50%) | 25(54.3%) | 27(58.7%) | 32(69.6%) | 19 (41.3%)
CT n=61 14 (23%) | 16 (26.2%)* | 16 (26.2%)" | 16(26.2%)* | 12 (197%)*
TTn=1 0 0 0 0 0
rs8099917:
TT n=63 7(62.8%) | 25(397%) | 30 (476%) | 35(55.5%) | 24(38.1%)
TG n=45 5(M%)* | 705.6%)" | 9(20.0%) | 13(289%)* | 7(15.6%)"

* P<0.05 as compared with the favorable IFNL-3 polymorphism. SVR-sustained
virologic response.

Kinetics of HBV DNA concentration depending on
IFNL-3 polymorphism (rs12979860 and rs8099917). At the
start of therapy we considered the HBV DNA concen-
tration <6 log,, low. Of the 108 patients enrolled in the
study, a low concentration was found in 82 individuals —
759%, and high concentration in 26 (24.1%) individuals.
Treatment resulted in achievement of SVR in 27 pa-
tients with a low concentration (32.9%) and in 4 with a
high concentration (15.4%) (OR=7.2, 95% CI 0.80-11.75,
P=0.085).

We further proceeded with studying the effect of
IFNL-3 genetic polymorphism on SVR achievement de-
pending on the baseline HBV DNA concentration. A
low baseline concentration of DNA HBV in the group of
patients with rs12979860 CC (n=46) was detected in 32
individuals (69.6%) and with CT (n=61) it was detected in
49 (80.3%) patients. SVR was achieved in 13 individuals
(40.6%) with CC and 10 (20.4%) with CT (OR=2.67, Cl 0.89-
8.1, P<0.05). In a group of 14 CC patients with a high level
of HBV DNA, SVR was achieved in 5 (35.7%) in the group of
12 individuals with CT — in 3 (25%) (OR=1.67, Cl 0.23-13.85,
P=0.555).

One patient with TT alleles had low HBV DNA level.
In the group of patients with SNP rs8099917, the base-
line low level of HBV DNA was detected in 45 (71.4%)
of 63 patients with TT and in 29 (64.4%) of 45 patients
with TG alleles. SVR was achieved in 20 (44.4%) pa-
tients with TT and in 4 (13.8%) with TG (OR=3.13, Cl 1.3—
7.55, P<0.005). In the group of 18 people with CC with
a high concentration of DNA HBV SVR was achieved in
4 (22.2%), in 16 patients with TG — in 3 (18.7%) (OR=1.23,
0.177-10.1, P=0.803). Finally, we analyzed the kinetics of
HBV DNA at baseline, 12 and 24 weeks of therapy, de-
pending on the IFNL-3 polymorphism, and the likeli-
hood of achieving SVR.

In the group of 46 patients with SNP 12979860 CC,
a decline in HBV DNA >2 log,, at week 12 was observed
in 42 (91.3%), and in 61 patients with CT — in 54 (88.5%)
(OR=1.36, Cl 0.32-6.75, P=0.0639). At 24 weeks of therapy,
the decline in HBV DNA by 2 log,, in the group of pa-
tients with CC was detected in 46 (100%) and in those
with CT in 61 patients (100%). SVR was achieved in 20 per-
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sons (43.5%) and in 11 (18%), respectively (OR=3.5, 95% CI
1.34-931, P<0.005). In 1 patient with TT alleles, a 2 log,,
decrease in HBV DNA was recorded at 12 and 24 weeks
of therapy.

The effect of SNP rs8099917 polymorphism on the ki-
netics of HBV DNA concentration at 12 and 24 weeks of
peginterferon therapy was studied in 108 people: 63 pa-
tients with the TT allele and 45 patients with the TG al-
lele.

At 12 weeks of therapy in the group with TT alleles, a
2 log,, decline in HBV DNA was observed in 58 individu-
als (92.0%), in the group with TG — in 40 (88.8%) (OR=1.45,
95% Cl 0.31-6.73 P=0.575). At week 24: in TT — 63 pa-
tients (100.0%) and in TG — 45 patients (100.0%). SVR was
achieved in 23 (36.5%) and 8 (17.7%), respectively (OR=2.66,
95% Cl 099-77, P<0.05) (Table 2).

Table 2. Kinetics of HBV DNA concentration related to IFNL-3
polymorphism rs12979860 and rs8099917

Decline in HBsAg concentration
IFNL-3 12wk, | 24wk, | 36wk | 48wk.
SVR
0,5log,, log,, log,, log,,

rs12979860:
CCn=46 | 39(85%) | 41(90%) 27 (58.7%) | 46 (100%) | 19 (41.3%)
CT n=61 54(88.5%) | 53(98.1%) | 53(98.1%) | 53(98.1%) |12 (197%)
TTn=1 0 0 0 0 0
rs8099917:
TT n=63 58 (92%) 63(100%) | 63(100%) | 63(100%) | 24 (38.1%)
TG n=45 40(889%) | 45(100%) | 45(100%) | 45(100%) | 7(15.6%)

* P<0.05 as compared with the favorable IFNL-3 polymorphism. SVR-sustained
virologic response.

IFNL-3 polymorphism (SNP 12979860, SNP rs8099917)
and HBsAg clearance. Of 108 patients infected with
the D genotype HBV who have been receiving pegin-
terferon therapy for 48 weeks, HBsAg clearance was
recorded in 9 (8.3%) persons. Of these, 5 females and
4 males, the average age 34.9+9.4. Portoseptal fibrosis
(F3) was diagnosed in only one patient. A baseline low
HBsAg level of <2000 IU/ml was recorded in 5 out of
9 patients. At 12 weeks of therapy, a decline in HBsAg
concentration >0.5 log,, or a negative qualitative test
for HBsAg was documented in 8 out of 9 individuals.
At 24 weeks all patients with detectable HBsAg con-
centration achieved a decline in this protein >log, . All
patients showed a decline in HBV DNA of >2 log,, at 12
and 24 weeks. Elimination of HBsAg was noted in all
patients during therapy with seroconversion in 2 indi-
viduals. In 48 weeks after the end of treatment, sero-
conversion was documented in 2 more patients. Thus,
at 48 weeks, anti-HBs seroconversion was detected in
4 out of 9 persons.

Interesting data were obtained on the effect of
IFNL-3 (SNP 12979860, SNP rs8099917) on HBsAg clear-
ance, so the distribution of the favorable CC allele
(SNP 12979860) in the general group of patients (n=108)
was 46 (42.6%) persons and in patients with HBsAg
clearance 7 (77.7%) of 9 patients (OR=4.72, Cl 0.84-479
P<0.05) were found to be carriers of the CC allele. Fa-
vorable polymorphism TT allele (SNP rs8099917), was
detected in 8 (88.8%) of 9 patients, while among 108
patients in 63 (58.3%) (OR=5,71, Cl 0.71-259.0, P=0.071)

(Table 3).
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Table 3. Dynamics of qHBsAg in patients with HBsAg clearance associated
with IFNL-3 polymorphism

$. ,5 £ E E E
£ 3 S §§ %% £2 22 £2 22 ¥
1 |Im|43|F3|CC/TT| 2198 527 458 129 - +
2 |m |40 | F1 | CC/TT | 3358 - - - - -
3| f | 22| FO|CC/TT | 32082 | 4209 - - + +
4 | f | 35| FO| CC/TT | 1475 52,7 <10 <10 + +
S| f | 49| F0 | CC/TT | 1861 430 335 = = +
6| f 20 FO|CC/TT| M7 - - - - -
7 1 m |29 F1|CC/TT| 980 641 28,3 - - =
8 | f | 32| F2|CT/TT| 107 155 - - - -
9 |'m |44 | FO | CT/TG | 62220 | 30804 | 441 - - -

+ seroconversion anti-HBs. FU — follow-up.

Discussion.

Peginterferon a-2a therapy for chronic HBeAg-negative
hepatitis for 48 weeks often leads to the development of a
number of side effects, the most common of them being:
flu-like syndrome, headache, myalgia, fatigue, depression,
weight loss, hair loss, cytopenia, which significantly reduces
the quality of life of patients. In some cases, therapy can
lead to life-threatening conditions (the development of
autoimmune diseases, mental disorders, decompensation
of the process in patients with advanced forms of fibrosis).
Peginterferon treatment leads to the induction of SVR in
25-35% of patients with HBsAg clearance in 3-9% [21]. And
although the rate of HBsAg clearance 5 years after the end
of treatment increases to 12% [22, 23], peginterferon thera-
py can hardly be called highly effective.

Based on the above, in recent years baseline predic-
tors of Peg-INF response have been identified, according
to which it is possible to pre-select patients with HBeAg-
negative chronic hepatitis B virus in whom therapy would
be most effective. These predictive factors can be roughly
divided into the viral factors and the host ones. Positive
baseline viral predictive factors include: a low level of HBV
DNA, genotypes A or B, and possibly a low baseline con-
centration of HBsAg [24, 25]. Host factors include: high ALT
activity, young age, female sex, and genetic polymorphism
[26]. Over the past 10 years, the effect of IFNL-3 on SVR in-
duction, HBsAg clearance during peginterferon therapy in
patients with chronic HBeAg-positive and HBeAg-negative
hepatitis B has been studied with the greatest frequency.

108 patients with HBeAg-negative variant of hepatitis
B, genotype D were enrolled into the study. Anti-HBe was
detected in 79 (73.1%) participants. The absence of fibrosis
or moderate fibrosis was diagnosed in 91 (84.3%) patients.
All patients were divided into four groups for IFNL-3 poly-
morphism, as previously mentioned.

At the first stage of our research, we studied the ef-
fect of the baseline HBsAg concentration on the likelihood
of achieving SVR regardless of the IFNL-3 gene polymor-
phism. Then, the effect of SNP 12979860 and SNP rs8099917
polymorphism and baseline concentration on the achieve-
ment of SVR and finally we followed the kinetics of qHBsAgQ
depending on genetic polymorphism at 12, 24, 36 and 48
weeks of peginterferon therapy. The baseline low concen-
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tration of HBsAg (<2000 IU/ml) was determined in 21 out of
108 patients (19.4%). As a result of peginterferon treatment
resulted in achievement of SVR in 16 (76.2%) and 15 (17.2%)
of 87 patients with high HBsAg concentration. The base-
line low HBsAg concentration was recorded in 9 (196%) of
46 patients with CC SNP 12979860 alleles and in 12 (197%) of
61 with CT SNP 12979860. SVR was achieved in 9 (100%) with
CC and in 10 (83.3%) individuals with CT alleles.

Of 37 people with CC dlleles with a high baseline HB-
sAg concentration, SVR was achieved in 8 (21.6%) persons
and in the group of 49 patients with CT — in 4 (8.2%). One
patient with TT allele with high HBsAg concentration did
not respond to therapy. The distribution of patients by SNP
rs8099917 IFNL-3 polymorphism demonstrated that the
initial low level of gHBsAg was detected in 15 (23.8%) indi-
viduals out of 63 with the TT allele and in 5 (11.1%) out of 45
patients with the TG allele. SVR was achieved in 15 (100.0%)
with TT and 3 (60.0%) with TG alleles.

Based on the data obtained, we concluded that the
most favorable predictive factors include a low baseline
gHBsAg concentration and a favorable IFNL-3 polymor-
phism in SNP 12979860 CC and SNP rs8099917 TT, in which
all patients achieved SVR. Analyzing the kinetics of gHB-
sAg at 12 and 24 weeks of treatment and the likelihood of
achieving SVR, we can conclude that favorable genetic
polymorphism (SNP 12979860 CC and SNP rs8099917 TT)
leads to a faster decline in HBsAg concentration during
therapy and increases the induction of SVR by more than 2
times compared to the unfavorable IFNL-3 polymorphism.

Of 46 patients with CC SNP 12979860, a decline in the
concentration of HBsAg >0.5 log10 at 12 weeks of treat-
ment, compared with the baseline values, was noticed in
23 (50.0%) persons, in the group of 61 patients in 14 (23.0 %)
with CT alleles.

At 24 weeks of therapy, a decline in HBsAg >log,, con-
centration in the CC group was noticed in 25 (54.3%), and
16 (26.2%) in patients with CT, SVR was achieved in 19 (41.3%)
and 12 (197%), respectively.

The distribution of patients by SNP rs8099917 also dem-
onstrated a close relationship between genetic polymor-
phism, gHBsAg kinetics, and the likelihood of achieving
SVR. In the group of TT dlleles carriers (n=63), a decline in
HBsAg concentration >0.5 log,, at week 12 was achieved in
27 (42.8%), in the TG group (n=45) — only in 5 (11.1%).

At 24 weeks of therapy, a decline in gHBsAg >log,, in the
group with TT was achieved in 25 (397%), and in 7 (15.6%) of
those with TG. At 48 weeks after the end of treatment, SVR
was documented in 24 (38.1%) and 7 (15.6%), respectively.

Of108 patients with chronic HBeAg-negative hepatitis B,
the baseline low concentration of HBV DNA (<6 log,, IU/ml)
was detected in 82 (759%) persons, and a high one — in
26 (24.1%) persons. SVR was achieved in 27 (32.7%) patients
with low concentration and in 4 (15.4%) with high concen-
tration.

The baseline low concentration of HBV DNA in the group
of patients with IFNL-3 (SNP 12979860) CC (n=46) was de-
tected in 32 (696%) persons, in those with CT (n=61) — in
49 (80.3%) patients. SVR was achieved in 13 (40.6%) per-
sons with CC and 10 persons (20.4%) with CT. Of 14 patients
with CC with a high level of DNA HBV SVR was achieved in
5 (35.7%); of 12 with CT — in 3 (25.0%).

The selection of patients by the IFNL-3 polymorphism
(SNP rs8099917) did not demonstrate any dependence
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between the baseline HBV DNA concentration with the
groups carrying the TT and TG alleles. Initial low level of vi-
remia was detected in 45 (71.4%) of 63 patients with TT and
in 29 (64.4%) of 45 with TG alleles. SVR was induced in 20
(44.4%) with TT and in 4 (13.8%) with TG. In 18 patients with
a high concentration of DNA HBV, SVR was achieved in 4
(22.2%) and in the group of 16 patients with TG — in 3 (18.7%)
individuals.

The correlation between the kinetics of HBY DNA and
the IFNL-3 polymorphism, was analyzed at 12 and 24 weeks
of therapy with an assessment of the likelihood of achiev-
ing SVR. Of 46 patients with SNP 12979860 allele CC, a de-
cline in HBV DNA >2 log,, at week 12 was observed in 42
(91.3%) and in 54 (88.5%)of 61 patients with CT. At 24 weeks of
therapy, the decline in HBV DNA by >2 log,, in the CC group
was found in 46 (100.0%) and in 61 (100.0%) patients in the
CT group. SVR was achieved in 20 (43.5%) and in 11 (18.0%)
persons, respectively.

At week 12 in the TT group (SNP rs8099917), a decline in
HBV DNA by >2log,, was noticed in 58 (92.0%) of 63 persons,
in the group with TG alleles in 40 (88.8%) of 45. At week 24:
TT — 63 (100.0%) patients and TG — 45 (100.0%) patients.
SVR was achieved in 23 (36.5%) and 8 (17.7%), respectively.

Predictors of HBsAg clearance were assessed depend-
ing on the baseline HBsAg concentration, gHBsAg dy-
namics, HBV DNA, and genetic polymorphism IFNL-3 (SNP
12979860 b SNP rs8099917).

HBsAg clearance was diagnosed in 9 (8.3%) persons,
5 females and 4 males. Portoseptal fibrosis (F3-META-
VIR) was documented in only 1 patient. The rest of the
patients had minimal fibrosis. The baseline low level of
gHBsAg <2000 IU/ml was detected in 5 out of 9 persons
(55.6%), while among 108 patients in the general group, only
in 21 (194%). The baseline low concentration of DNA HBV
<6 log,, was detected in 7 out of 9 (77.8%) persons with HBsAg
clearance and in 82 (759%) persons in the general group.

At 12 weeks of treatment, a decline in HBsAg concen-
tration >0.5 log,, or a negative qualitative test was doc-
umented in 8 out of 9 persons. At 24 weeks all 9 patients
achieved a decline in gHBsAg >log10 concentration. At 12
and 24 weeks of treatment, a decline in HBV DNA of >2log, ,
was achieved in all patients.

HBsAg clearance was observed in all patients during
therapy, with seroconversion in 2 persons. In another two
patients, anti-HBs seroconversion was documented 48
weeks after the end of treatment.

The presented study demonstrates the effect of genetic
polymorphism IFNL-3 (SNP 12979860 and SNP rs8099917) on
SVR induction and HBsAg clearance in patients with chron-
ic HBeAg-negative hepatitis B, genotype D during therapy
with peginterferon-a2a for 48 weeks. Without taking into
account the genetic polymorphism of IFNL-3, one of the
most significant baseline positive predictive factors of the
virus was a low concentration of HBsAg (<2,000 IU/ml), as
indicated by other authors [27-30]. The baseline HBsAg
concentration did not depend on favorable SNP 12979860
CC and SNP rs8099917 TT or unfavorable SNP 12979860 CT
and SNP rs8099917 TG genetic polymorphism. However, all
patients with a baseline low HBsAg concentration and fa-
vorable IFNL-3 polymorphism achieved SVR. The baseline
HBsAg concentration and the decline in this viral protein in
the serum during treatment reflects the dynamics of HBV
ccc DNA clearance from HBV-infected hepatocytes [31].
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The baseline HBV DNA concentration had a lower predic-
tive value in assessing the achievement of SVR than g HB-
sAg, as well as with taking into account the IFNL-3 poly-
morphism.

This work demonstrates the key effect of IFNL-3 poly-
morphism (SNP 12979860 and SNP rs8099917) on the kinetics
of gHBsAg and HBV DNA at 12 and 24 weeks of therapy. The
most significant decline in these viral markers was observed
with a favorable polymorphism of SNP 12979860 alleles CC
and SNP rs8099917 TT alleles. Recent studies have shown
that such a response to peginterferon therapy at 12 and 24
weeks of therapy leads to an increase in the likelihood of
SVR induction [30, 31]. HBsAg clearance was documented
in 9 (8.3%) of 108 individuals. In 7 of them alleles of CC SNP
12979860 (77.7%) were detected in the general population
of patients (n=108) in 46 (42.6%) and TT SNP rs8099917 in 8
(88.8%), in the general group — in 63 (58.3%).

A meta-analysis conducted in recent years on the effect
of IFNL-3 polymorphism (SNP 12979860 and SNP rs8099917)
on SVR achievement and HBsAg clearance during pegin-
terferon therapy confirmed this close relationship [9, 32, 33].
And although the identification of IFNL-3 polymorphism is
not recommended by any of the national protocols for the
treatment of CHB, the favorable genetic polymorphism SNP
12979860, the CC allele is widely used in clinical practice as
a positive predictive factor, as rescue therapy with Peg-INF
for selected patients with resistance (YMDD-mutations) to
nucleoside analogs [34].

The authors declare no conflict of interest.
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