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BO3MOXHOCTU OPUTUHAABHOTO MPEMNAPATA «BULLUKAOAN

B TEPANMUN XPOHUYECKOTIO TEMNATUTA C

H. U. TersaHaoBa’, A. A. Amo3Hos?, B. T. Mopo3sos3, A. B. iroaa’, . B. Kopo#!,
C. A. HukoaaeHko?, E. 4. Taaskosa 3, . T. Auy?, U. Xaw®

1CTaBpONOABCKMIA FOCYAQPCTBEHHbIN MEAULLUHCKMI YHUBEPCUTET,
CrtaBponoab, Poccumrckas Peaepaums

NMepebit CaHkT-NeTepbyprckuin roCyAQPCTBEHHBIN MEAULMHCKUIA YHUBEPCUTET MMEHMU
MU.N. NaBaoBa, CaHkT-MNeTepbypr, Poccunckas Pesepaums

3MK «lrenatoaorn, Camapa, Poccuitckas Peaepaums

‘UHcTUTYT tMaTepra Meaukan KUTANCKON OKAAEMUM MEAULIUMHCKMX HAYK,
NekuH, Kutanckas HapoaHas Pecny6auka

SKCcHMAXMHF rocnMTaAb 60Ae3HEN OPraHoOB NULLEBAPEHMS,
YeTBepTbii BoeHHbIM Me AMUMHCKUI YHUBEpCUTET, KCUAXMUHT,
Kutanckas HapoaHas Pecny6auka

58 patients with chronic hepatitis C were treated in multicenter clinical trial: 26 female and 27 male,
23 have received antiviral therapy in a past. Inclusion criteria were follows: ALT activity >1.5 ULN, absence
of signs of liver cirrhosis decompensation and hepatocellular cancer. Bicyclol® medicine (Beijing Union
Pharmaceutical Factory, PRC) was administered in a daily dose 150 mg during 12 weeks. A primary
efficacy criterion was ALT activity. There were decrease in ALT, AST activity and bilirubin level in patients
who received Bicyclol®, enhance in asthenic-vegetative syndrome as well. In the placebo group there were
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no such dynamics observed. Undesirable effects (UE) have been registered in 12 patients and appeared
as a clinically negligible deviations in laboratory tests and were resulted from course of the main disease.
In conclusions, Bicyclol® medicine has demonstrated efficacy in decrease of ALT activity, however no such
effect was in placebo group. Tested medicine Bicyclol® is characterized with favorable safety profile and
good tolerability. Bicyclol® use is reasonable in patients with active CHC with contraindications to antiviral
treatment or after its fail.

Key words: chronic hepatitis C, pathogenetic therapy, bicyclol

B pamkax MynbTULEHTPOBOrO KJANHUYECKOro MCCNenoBaHua nponedyeHo 53 naymeHTa XpOHUYECKUM
renatntoM C (XIC): 26 XeHLWMH 1 27 MyX4MH, 23 60/bHbIX paHee nosyyanu NpoTMBOBMPYCHYIO Tepanumio
(MBT). Kputepuun BkoveHus: aktmBHocTb AnAT B 1,5 n 6onee pas Bbllle HOPMbl, OTCYTCTBME MPU3Ha-
KOB OEKOMMEHCMPOBAHHOIO LMPpPO3a 1 renato-uenntionapHomn kapunHomel. MNpenapat buunknon (Beijing
Union Pharmaceutical Factory, KHP) HasHa4ancsa B nose 150 mr B cyTkn Ha 12 Heaenb. MNepBUYHBIM KpU-
Tepnem ougHKM 3PPeKTUBHOCTM BbiOpaHa akTUBHOCTb ANAT. Y naumeHToB, NpuHMMaBLIMX Buuyknon,
Habnooanocb CHMXeHne akTUBHOCTU ANAT, ACAT 1 KOHUEHTpauun 6unupybunHa, a Takke yMeHblUeHne
BbIPAXXEHHOCTU MPOSIBNIEHNI aCTEHO-BEereTatMmBHOro cuHapoma. B rpynne nnauebo aMHaMukm 3Tux no-
KasaTenen He Habnoganocb. HexenaTtenbHble SBEHUS, OTMEeYeHHble y 12 naumMeHToB, NPOSBSNNCE B
BUAE KIIMHNYECKM HE3HAUYMMbIX OTKIIOHEHWI B NabopaTopHbIX Noka3aTesnsx 1 Oblin CBA3aHbl C TeHeHNEM
OCHOBHOro 3aboneBaHus. MNpenapaT buumknon npoaeMoHcTpupoBan 3d@PeEKTUBHOCTb B BUAE CHUXKXEHUS
aKkTMBHOCTM ANAT npu OTCYTCTBUM TAKOBOro B rpynne nnauebo. [ng npenapaTa xapakTepHbl 6naronpu-
ATHBIN NPOPUIb 6E30MacHOCTN K XOpoLlas NepeHoCUMOCTb. [pumeHeHne buumknona uenecoodbpasHo y

naumeHToB ¢ akTMBHbIM XI'C ¢ Hannumem npoTtneonokasanuii K NBT nnn nocne ee Heygayu.
KnroueBbie ciioBa: XpOHUYeCKkui BUPYCHbIVI renatut C, natoreHeTundeckas repanusi, OuumuKaos

health and social problem because of its
high prevalence, often progressive course
and of the ability to result in severe final stages
of the disease — cirrhosis and hepatocellular
carcinoma. Currently, highly effective
medicines with direct antiviral action, used in
combination both with pegylated interferon
(PeglFN) and in non-interferon combinations
available on the pharmaceutical market [1, 2,
6, 10, 13]. However, due to the high price of
most antiviral treatment (AVT) regimens of CHC
availability of these drugs in a population of
patients who require therapy is questionable,
so standard regimens still remain valid. At the
same time, there is a considerable number
of patients with CHC who failed to respond to
previous therapy with PeglFN and ribavirin or
who have a contraindication to the treatment.
Most of such patients have a high disease
activity, which creates conditions for the rapid
development of liver fibrosis. Therefore, an idea
of hepatoprotective therapy that can reduce the
activity of hepatitis and thus inhibit the rate of
progression of fibrosis remains relevant.
Bicyclol is a unique innovative medicine created
in an Institute of Materia Medica of Chinese
Academy of Medical Sciences in a late 80-th of
XX-th century. In order to develop novel anti-
hepatitis drug, a number of analogues of the
active component schizandrin C from Fructus
Schiznadrae, a Chinese herb used in the therapy
of viral hepatitis, were synthesized. Bicyclol, one of
the analogues, was demonstrated to have actions
of anti-hepatitis virus replication in duck hepatitis
model and 2.2.15 cell line, anti-experimental liver
injury induced by hepatotoxins such as CCl4,

Chronic viral hepatitis C (CHC) is a major
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acetaminophen and ConA, and anti-liver fibrosis
in rats and mice. The active mechanism of bicyclol
might be anti-apoptosis of hepatocytes through
multiple signaling pathways mainly inducing the
expressions of hepatic heat shock proteins (HSP27
and HSP70), molecular chaperons. Nowadays
Bicyclolis a widely used liver protectantin Chinaand
other countries, and its mechanism of action may be
closely related to free radical-scavenging activities,
protection against lipid peroxidation, protection of
cell membranes and mitochondrial function [5],
and inhibition of inflammatory cytokines [11].

Further studies have shown that bicyclol plays
a role in eliminating free radicals, in preventing
lipid peroxidation, and in protecting hepatic cell
membrane and mitochondria in a number of models
of hepatic injury [4]. Bicyclol can induce glutathione
and glutathione-S-transferase expression, and
inhibit the accumulation of hepatic lipids [7]. Some
preliminary clinical trials showed that bicyclol was
effective in improving hepatic functional indexes
and histological scores in NAFLD patients [9],
and in improving hepatic inflammatory necrosis
in chronic hepatitis B patients without influencing
the therapeutic effects of antiviral agents [12].
It was demonstrated in experimental and clinical
studies that bicyclol could not only decrease serum
transaminase levels, but could also lead to the
improvements in pathological changes [7, 12].
Zhao et al. [14] revealed that the alleviating effects
of bicyclol on hepatic inflammation was mainly due
to its ability to attenuate oxidative stress, down-
regulate expression of tumor necrosis factor (TNF)-
a and interleukin-6, and then inhibit the secretion of
cytokines such as TNF-a.

Numerous basic in vitro & in vivo studies
demonstrated that bicyclol seems to be a multi-
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targeting drug as it can maintain biomembrane
stability of hepatocyte via eliminating free radicals,
protects against injury of mitochondria particularly
inhibiting the release of cytochrome C to initiate
apoptosis, inhibits hepatocyte nuclear DNA damage
and related cellular signaling. All these effects
of bicyclol should be the pharmacological bases
of bicyclol in the treatment of chronic viral B and
C hepatitis and non-viral hepatitis such as non-
alcoholic fatty liver disease (NAFLD), alcoholic liver
disease (ALD) and drug-induced (toxic) hepatitis [4].

The aim of the study was to evaluate the efficacy
and safety of the Bicyclol tablets 25 mg in adult
patients with chronic hepatitis C.

Material and Methods. <A randomized double-
blind placebo-controlled comparative study of
efficacy and safety of the Bicyclol medicine in
adult patients with chronic hepatitis C» included 59
patients, of which 23 have previously received AVT.

Inclusion criteria were: detectable HCV RNA
levels in serum, ALT levels 1.5 times above the
upper limit of laboratory standards or more
(reference value of ALT: 0-50 U/L for men and 0-35
U/L for women), duration of the disease for at least
6 months, no evidence of decompensated cirrhosis
and hepatocellular carcinoma (HCC).

The study was carried out in three clinical
centers in the Russian Federation: Samara -
Samara medical company «Hepatologist», Saint
Petersburg — Pavlov First Saint Petersburg State
Medical University, Stavropol - Stavropol State
Medical University, from March 2013 to March
2014. The study was carried out in accordance with
the Ministry of Health of the Russian Federation
approval based on the ethical review results of the
study protocol. Each center conducted coordi-
nation of the clinical study with local independent
ethics committees. All patients included in the
study gave an informed consent.

According to the protocol patients underwent
routine laboratory tests: blood count, urine
analysis, biochemical blood examination including
the determination of ALT, AST, GGT, alkaline
phosphatase, bilirubin and its fractions. The
primary efficacy endpoint ALT activity was. Safety
assessment was performed by recording and
evaluation of adverse events (clinical examination,
blood count and biochemical blood tests, urine
analysis).

For the subjective measurement of
asthenovegetative syndrome, a leading clinical
manifestation of chronic viral hepatitis, the
fatigue assessment scale was used MFI-20
(Multidimensional Fatigue Inventory-20) [8]. The
scale MFI-20 includes 20 statements, the answer
to each of which is scored from 0 to 5 points.
Scoring is conducted with 5 subscales: general
fatigue, physical fatigue, reduced activity, reduced
motivation, mental fatigue. When the value of more
than 12 points is recorded at least in one of the
subscales and the total value amounts to more than
60 points a fatigue is considered significant.

Patients were randomized to the main (studied)
or control groups received the tested medicine -
Bicyclol® (Beijing Union Pharmaceutical Factory,
China) or placebo, respectively. The dosage
regimen for Bicyclol® was in accordance with
patient information leaflet: orally 50 mg (2 tablets)
3 times a day (150 mg/day) one hour after meal.
Placebo was administered in the same way. The
duration of administration was 12 weeks. The
values were evaluated before prescribing, after 4
and 12 weeks of therapy. Treatment compliance
was determined by assessing the amount of
medicine administered on 4th and 12th weeks of
treatment. When the total missed doses comprised
of more than 20% assigned dose (control by the
number of tablets) compliance was considered
unsatisfactory.

Statistical analysis of the results was performed
using a software package for statistical analysis
STATISTICA 10.0. When processing the results
of the study bilateral statistical hypotheses with a
significance level of 0.05 were considered. Data
verification for the compliance with the normal
distribution law was made using the Shapiro-Wilk
test.

Comparison of the interval data results between
groups of examined volunteers was carried using
t-test (for normally distributed data) or with
nonparametric Mann-Whitney test (for non-normal
distribution). Comparison of the interval data results
for the patients within the same group of volunteers
was carried out using t-test for dependent samples
(for normally distributed data) or with non-
parametric Wilcoxon test (for data distribution other
than normal). Comparison of categorical variables
was performed using Fisher’s exact test.

Results and Discussions. 59 patients were
included in the study randomly by the screening
results; 53 subjects formed ITT-population
(included in the safety assessment). 51 patients
have completed the treatment (PP-population —
included in the efficacy analysis). The study group
(receiving Bicyclol) consisted of 34 patients aged
27 to 65 years (mean age — 45.9 years (SD=11.1)),
men - 53% (18 subjects). The control group
included 17 patients aged 25 to 64 years (mean age
47.5 years (SD=11.6)), men — 41% (7 subjects).

The diagnosis of chronic hepatitis C in patients of
studied and control group was of 4.5 (SD=4.8) and
4.9 (SD=4.8) years, respectively. Before inclusionin
the present study antiviral therapy of HCV (without
sustained virological response (SVR)) was received
by 12 patients (35.3%) in the Bicyclol group and by
9 patients in the control group (52.9%).

In terms of the frequency and severity of clinical
manifestations of chronic viral hepatitis there were
no differences between groups. Also, there were
no differences in the quantitative level of HCV RNA
(studied group - 4,09lg (SD=0.95) and control
group — 4.02lg (SD=0.81), respectively), and in
main biochemical parameters in serum before the
beginning of the therapy (Table 1).
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Table 1
Main serum biochemical values in patients
of the studied and control groups before the treatment

Index Group | N |Mean (M)| SD | p-value®

Studied | 34 | 124.60 |76.79

AT U Feontrol | 17| 120.92 |74.57| 978
Studied | 34 | 80.08 |43.81

ASTUUMD Feontrol [ 17| 80.47 |41.03| °897
Total Studied | 34 | 17.50 | 8.03

Do | control | 17 | 1933 | 7.75 | %49
I_D_irec_t Studied | 34 4.75 2.48

Do | control [ 17| 4.94 | 240 | %77
In(_jire(_:t Studied | 34 12.75 6.60

e control | 17 | 1433 [ 6.26 | %%
Studied | 34 | 74.47 |52.71

GGT (U/D) Control | 17 78.09 |91.01 0983
Alkaline | Studied | 34 | 111.11 |50.94

Phoshidtase | control | 17| 125.34 |65.37| %%

TNF-a Studied | 34 2.38 1.21 0.477
(pg/ml) Control | 17 | 2.27 1.52

There were no differences between the groups
in the evaluation of fatigue. On a scale of MFI-20
the results were borderline between normal and
clinically significant, corresponding to the data
of the physical examination of the patients and to
physician assessment of the asthenovegetative
syndrome severity.

It was shown a significant decrease in ALT activity
in the studied group after 4 weeks of treatment up
to the normal values and they maintained at that
level until the end of the treatment and follow-
up (12 weeks). The ALT activity in Bicyclol group
significantly differed from that in the control group
where there was no reported statistically significant
decrease in the activity of the enzyme during the
follow-up (Table 2).

Table 2
ALT activity (U/l) in patients of the studied
and control groups on the 4" and 12" weeks of treatment

Index Group N | Mean (M) SD p-value*
Studi 4 ) 20.07

4 week udied | 3 39.53 0.0 < 0.001%*
Control | 17 | 130.84 | 98.44
th | Studied | 34 48.34 | 33.5

12 udie 8 81 < 0.001%*
week | Control | 17 | 102.58 | 56.12

* Data evaluation was made by comparing the means using
the Mann-Whitney test.

** The differences between the groups are statistically
significant.

Comparative  evaluation of the clinical
manifestations of CHC before and after 12 weeks of
therapy showed no statistically significant behavior
within each group of patients and no differences
between the studied and control groups. At the
same time, a mean value on the subscale «General
fatigue» was significantly reduced in patients of
Bicyclol (Table 3). In the control group, the same
effect was not obtained. There were no differences
between the groups.
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Table 3
Comparison of the mean values of the test results
using the scale MFI-20 in studied and control groups
before and after the treatment with Bicyclol®

Mean values by the
Index Group scale MFI-20 p-value
Before After
treatment | treatment
General Studied 11.82 10.26 0.006**
fatigue Control 11.88 11.00 0.173
Physical Studied 10.53 11.29 0.120
fatigue Control 10.71 10.29 0.463
Reduced Studied 11.41 10.65 0.233
activity Control 10.82 9.94 0.079
Reduced Studied 8.38 8.18 0.734
motivation | Control 9.18 8.76 0.510
Mental Studied 8.97 9.65 0.374
fatigue Control 8.06 9.53 0.134
Total Studied 51.12 50.00 0.399
Control 50.76 48.94 0.326

* Data evaluation was performed by the intragroup pair-wise
comparison of the mean values obtained during the two visits,
using the Wilcoxon test.

** The differences are statistically significant.

There were no differences between patients
in both groups in the value of other biochemical
parameters at the end of treatment and follow-up.
At the same time, on the 12 week of treatment
statistically significant decrease of AST activity
and concentration of indirect and total bilirubin in
patients of Bicyclol group was shown (Table 4).

It was shown that in patients receiving Bicyclol, there
wasincreased GGT activity on the 12" week of treatment
(Table 4). In 5 patients of that group significant increase
in GGT activity was reported, which was considered as
an adverse event. Analysis of individual data of these
patients showed that such increased GGT activity could
not certainly be attributed to manifestations of Bicyclol
intolerance, because each of these patients had
related gastrointestinal disease (chronic cholecystitis,
chronic pancreatitis etc.). Further analysis of the GGT
activity behaviour in the group of patients received
Bicyclol after exclusion of these 5 patients showed no
statistically significant differences between groups.

Table 4
Comparison of the mean values of the AST activity and
serum bilirubin concentrations in the studied and control
groups before and after the treatment with Bicyclol®

Result
Index Group Before After p-value*
treatment | treatment
Studied 80.08 68.34 0.025™"
AST(U)  Control | 80.47 87.62 | 0.492
Total Studied 17.50 14.18 0.010™"
bilirubin
(umol/l) Control 19.33 17.26 0.084
Direct Studied 4.75 3.81 0.091
bilirubin
(umol/1) Control 4.94 5.02 0.717
Indirect Studied 12.75 10.06 0.028™"
bilirubin
(umol/l) Control 14.33 11.76 0.070
Studied 74.47 89.39 0.018™
GGT (U IControl | 78.09 77.16 | 0.287

* Data evaluation was performed by the intragroup pair-wise
comparison of the mean values obtained during the two visits,
using the Wilcoxon test.

** The differences are statistically significant.
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Course of the therapy with Bicyclol had no
effect on viral load, there were also no differences
between the groups.

Compliance assessment by the number of taken
tablets, carried outonthe 4" and 12" weeks of treatment
showed that patients received Bicyclol and placebo
for 12 weeks in full compliance with the protocol.
The index of compliance was of more than 80%.

There were no reports of any serious adverse
events to Bicyclol. Adverse events were manifested
primarily by the laboratory abnormalities (increased
prothrombin time, increased alkaline phosphatase
and GGT levels). In addition, there were 3 registered
cases of adverse drug reactions, manifested by
nausea, epigastric pain and elevated AST, which are
specifiedin the package insert. In all cases, patients
who have reported adverse drug reactions also had
satisfactory compliance that led to the conclusion
of a good Bicyclol tolerability.

The data of the positive effects of Bicyclol to
biochemical activity of the pathological process in
patients with CHC predetermine Bicyclol’s study
in the treatment of other liver pathologies. For
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