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Abstract: Chronic hepatitis C is both a virologic and a fibrotic disease, with mortality resulting mainly from the
complications of cirrhosis and HCC. The aim was to evaluate the impact on of supplementation with a new phar-
maceutical complex of silybinvitamin E-phospholipids in patients with chronic hepatitis C treated with Pegylated-
Interferon-a2b plus Ribavirin. In this prospective, randomized, placebo controlled, double blind clinical trial, 32
subjects with chronic hepatitis, received Pegylated-Interferon-a2b (1.5 mg/kg per week) plus Ribavirin and pla-
cebo, while 32 subjects received the same dosage of Pegylated-Interferon-a2b plus Ribavirin plus association of
Silybin 47 mg + vitamin E 15 mg + phospholipids 97 mg in two pill for 12 months. Serum levels of the following
markers of liver fibrosis were evaluated: transforming growth factor beta, hyaluronic acid, metalloproteinase 2,
amino-terminal pro-peptide of type Il procollagen, tissue inhibitor of matrix metalloproteinase type |. The compari-
son between group A and group B showed a significant difference in ALT (P<0.001), and viremia (P<0.05) after 12
months; in TGF beta levels after 12 months and at follow up (P<0.05); in MMP-2 after 6 months (P<0.05); in PIIINP
after 6, 12 months and at follow up (P<0.05); in TIMP-1 after 6, 12 months and at follow up (P<0.001). In conclu-
sion, the supplementation with silybin-vitamin E-phosholipids complex ameliorated the response to Peg-IFN plus
RBV treatment and reduced serum levels of markers of liver fibrosis. The ameliorative effect of the complex maybe
related to a direct effect on the activation of hepatic stellate cells, or mediated via antioxidants.
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Introduction ing around 350000 deaths per year [3]. Cell

death and inflammation constitute two charac-

Hepatitis C virus (HCV) was identified in 1989
and is an important cause of parentally trans-
mitted hepatitis [1]. Treatment duration and
success rates depend on viral and host factors.
The most important factor is viral genotype with
genotype 1 or 4 being difficult to treat, and gen-
otype 2 or 3 easier. Other factors important to
response are JL 28 B genotype, viral load, pres-
ence of fibrosis [2]. The severe results of chron-
ic hepatitis C are cirrhosis, hepatic decompen-
sation and the development of hepatocellular
carcinoma, with HCV infection ultimately caus-

teristic and linked features of chronic liver dis-
ease that promote the development of fibrosis.
Fibrogenesis is a multicellular response with
hepatic stellate cells, constituting the main
effectors-contributing to 90% of extracellular
matrix-producing myofibroblasts and inflamma-
tory signalling pathways regulating many of the
crucial cell-cell interactions. Diagnosis of hepat-
ic fibrosis represents the wound healing
response of the liver to viral, immune and toxic
insults [4]. Increased fibrosis stages 3-4 had
substantially increased mortality, conversely in
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Table 1. Patients characteristics at liver biopsy

Parameter Group A n=32 Group B n=32 p-
(Peg-IFNa + RBV + placebo) (Peg-IFNa + RBV + Silybin-Vit.E-Phospholipids) value
Mean age (years) 45.2+6.7 46.4+6.9 NS
Sex (M/F) 19/13 18/14
BMI (kg/m?) 26.2+3.8 26.4+3.7 NS
HCV exposure time (years) 6.8+5.2 6.6+5.4 NS
Route of transmission of HCV (no of patients)
Blood transfusion 16 (50%) 15 (46%) NS
Intravenous drug abuse 5 (15%) 5 (15%) NS
Occupational 2 (6%) 2 (6%) NS
Unknown 11 (34%) 10 (31%) NS
HCV genotype
la 1 (3%) 1 (3%) NS
1b 27 (84%) 26 (81%) NS
2a 2 (6%) 1(3%) NS
3a 2 (6%) 4 (12%) NS

the absence of advanced did not have increased
overall mortality compared to the reference
population [5, 6]. Diagnosis of the stage of
fibrosis in chronic hepatitis C is essential of
making a prognosis and deciding on antiviral
therapy. Although hepatic C fibrogenesis has
been considered to be irreversible, it is now
believed to be a dynamic process with a signifi-
cant potential for reversal. Administration of
Pegylated Interferon-a (Peg-INF-a) and Ribavirin
(RBV) may reach eradication rates of 52% in
patients with HCV genotype 1 and 80% in
patients with other genotypes. Silybin, a fla-
vonolignan, is the lead compound of the extract
from Sylibum marianum seeds. Silybin is the
component in silymarin that acts as a free radi-
cal scavenger, suppressing both the prolifera-
tion of hepatic stellate cells and the collagen
deposition in vitro in humans [9, 10]. Silybin
acts both as an antioxidant and as an antifibrot-
ic agent. Silybin also inhibits the production of
TNF-alpha, IFN-gamma, IL-2 and IL-4 and
increases the expression of IL.-10 and i-NOS.
Silybin increases the expression of matrix
MMPs, reduces the expression of TIMP-1, up-
regulates the mRNA expression of TGF-beta
and suppresses the proliferation of hepatic
stellate cells as an antifibrotic agent. Since acti-
vation of hepatic stellate cells is the dominant
eventin liver fibrosis, most proposed anti-fibrot-
ic therapeutic approaches are based on the
molecular mechanisms associated with hepat-
ic stellate cell activation. Silybin is rapidly
absorbed when conjugated with a phytosome
and vitamin E. The dried S. marianum extract,
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standardized for its silybin content is approved
for the supportive treatment of chronic liver dis-
eases [13]. In this complex, silybin reduces col-
lagen accumulation and lipid peroxidation in
rats with induced liver fibrosis, reducing sus-
tained virologic response. The purpose of this
study was to prospectively evalutated the
effects of supplementation with a new pharma-
ceutical complex of silybin-vitamin Phospho-
lipids in patients with chronic hepatitis C treat-
ed with Peg-IFN-a and RBV. Since fibrosis is
common and has adverse effects in all organs,
it is an attractive therapeutic target. The efforts
to attenuate fibrosis have direct clinical implica-
tions. In fact patients with minimal fibrosis have
a low risk of development of complications of
liver disease during the subsequent two dec-
ades; conversely patients with bridging fibrosis
or cirrhosis have a higher risk.

Patients and methods

The study was designed as a prospective, rand-
omized, placebo controlled, double-blind clini-
cal trial. The study was conducted at the
Department of Senescence, Cannizzaro
Hospital, University of Catania (Italy), between
June 2010 and December 2012. 70 patients
have been enrolled (42 males, 28 females)
(Table 1). 64 patients received Peg-IFN-a2b
plus ribavirin (group A; n=32) and placebo or
Peg-IFN-a 2b plus ribavirin plus association of
Silybin 47 mg + vitamin E 15 mg + phospholip-
ids 97 mg in two pills (group B; n=32) for a
12-month period (Figure 1). Patients were ran-
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70 patients with HCV enrolled

*6 withdrew consent

64 patients received blinded study drug

32 allocated to Peg-IFNa2b + RBV

4 reduced RBV 1 withdrew for 1 reduced RBV

adverse event

30 completed the treatment

Figure 1. Trial profile of Peg-IFNa2b plus RBV plus complex Silybin, vitamin

E and phospholipids.

domly divided into 2 groups (Group A and Group
B) and stratified according to HCV genotype (1
vs others) and viral load (<600,000 vs
>600,000 IU/mL). Patients were randomized
into two groups (complex Silybin + vitamin E +
phospholipids versus placebo) using permuted-
block randomization with an allocation ratio of
1:1 and a block size of 4. Randomization was
performed by an independent statistician.
Random numbers were assigned to patients
according to the sequence of their inclusion
and patients received respective study prod-
ucts. Both clinical investigators and patients
were blind to the product given. Peg-IFN-a 2b
(1.5 mg/kg per week) plus RBV and placebo
were administered to subjects in Group A. The
dose of RBV was 800mg for body weight less
than 60 kg, 1,000 mg between 60 and 75 kg,
and 1,200 mg more than 75 kg. Subjects in
Group B received Peg-IFN-a 2b and RBV plus
complex Silybin 47 mg + vitamin E 15 mg +
phospholipids 97 mg administered two times a
day per os. Subjects were evaluated before
starting therapy, after 6 and 12 months. A fol-
low-up was carried out 6 months after the end
of the treatment. Eligible patients were workers
who were 18 years of age or older, were infect-
ed by HCV and had a quantifiable serum HCV
RNA level (as determined by polimerase chain
reaction, COBAS AmpliPrep/COBAS TagMan-
ROCHE). HCV infected populations must had
elevated serum alanine transaminase levels
and findings on liver biopsy consistent with
chronic infection. Ineligible patients were those
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32 allocated to Peg-IFNa2b + RBV +
+ placebo Silybin- Vit. E- phosholipids

30 completed the treatment

who had other liver diseases,
as well as those who were
affected by cancer, severe
jaundice, pulmonary and re-
nal chronic diseases, prostat-
ic diseases, autoimmune dis-
eases and diabetes mellitus.
None of the patients made
excessive use of alcohol (>20
g/die) or hepato-toxic drugs.
Other causes of exclusion
included decompensated cir-
rhosis, pregnancy, and con-
traindications for Peg-IFN-a
or RBV therapy such as cardi-
opathy, hemoglobinopathies,
hemocromatosis, majordepre-
ssion or other severe psychi-
atric pathological conditions.
Clinical evaluations, hemato-
chemical, virological, instrumental and histo-
logical analysis were performed on these
patients. All subjects underwent a physical
examination and medical interview before
treatment. Study recruitment was performed in
observation and respect of Helsinki Declaration
[14]. All patients gave their informed consent
for the study participation and for each invasive
procedure they underwent.

1 withdrew for
adverse event

Serum analysis

All patients underwent a complete virological
assay for HBV and HCV. HBsAg (Hepatitis B sur-
face Antigen), anti-HBc IgG (Hepatitis B “core”
1gG Antibody), HBeAg (Hepatitis B “e” Antigen),
HBeAb (Hepatitis B “e” Antibody), HBV-DNA
(Hepatitis B Virus DNA), anti-Delta (Delta virus
antibody) assays were performed. We also
measured serum HCV RNA concentrations
using he COBAS Tagq Man HCV RNA assay, ver-
sion 2.0 (Roche Diagnostics Indianapolis, IN,
USA), with a lower limit of quantification of 43
IU/ ml and lower limit of detection of 15 IU/ml.
(Anti-HCV antibodies were determined by
ELISA (Enzyme-Linked immunosorbent assay
E.L.I.S.A. assay-Ortho Diagnostic Systems,
Raritan, NJ, USA). Serum samples negative for
HCV RNA were re-tested using a more sensitive
standardized qualitative PCR assay with a lower
limit of detection of about 100 copies/mL) to
confirm HCV-RNA disappearance [15]. HCV gen-
otypes and subtypes were identified. HCV viral
genotypes were determined by restriction analy-
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Figure 2. Representative histological examination. A. Before treatment. hematoxylin-eosin Scheuer score: Portal
Activity 3; lobular activity 2; fibrosis 3. B. After treatment hematoxylin-eosin Scheuer score: Portal Activity 2; lobular

activity 1; fibrosis 2.

sis of HCV-RNA 5'UTR [16]. AST and ALT
(Aspartate Aminotransferase and Alanine
Aminotransferase), yGT (gamma Glutamil
Tranferase), total, conjugated and unconjugated
bilirubin, serum proteins analysis were per-
formed. We determined plasma levels of trans-
forming growth factor (TGF) beta, hyaluronic
acid (HA), and metalloproteinase 2 (MMP-2),
amino-terminal pro-peptide of type Il procolla-
gen (PIIINP), tissue inhibitor of matrix metallo-
proteinase type | (TIMP- 1), by ELISA (ELISA
human quantikine) which were used as markers
of liver fibrosis.

Histological grading assessment

Patients underwent ultrasound-assisted percu-
taneous biopsy: tissue specimens were obtai-
ned with Menghini modified needles (Automa-
tic Aspiration Needle for Liver Biopsy, ACR 16G,
11 cm, manufactured by Sterylab Srl, Milan-
Italy). A biopsy was considered adequate for
evaluation if the specimen was >1.5 cm long
and contained a minimum of 6 portal tracts.
Knodell and Ishak Histological activity index
(HAI) score was used to assess the histological
grading of the disease [17]. The METAVIR scor-
ing system was used to stage liver fibrosis as
follows: FO, no fibrosis; F1, portal fibrosis with-
out septa; F2, portal fibrosis and few septa; F3,
numerous septa without cirrhosis; F4, cirrhosis
[18] Figure 2.

Efficacy and safety assessment
We performed an intention-to-treat (ITT) effica-

cy analysis. “Sustained virological responders”
(SVR) were patients with not identifiable serum
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HCV RNA at the end of the study. We consid-
ered the “relapse” as undetectable HCV-RNA
levels at the end of treatment but detectable
levels during the follow-up period. Reasons for
discontinuation of the treatment were severe
adverse events and absence of compliance.

Statistical analysis

Results are expressed as means + standard
deviations. Quantitative data were compared
by paired or unpaired Student’s t-test or Mann-
Whitney test; the x-square test was used for
analysis of qualitative data. For sample size
determination (power =90%, alpha =0.05 a
drop-out rate of 20% was assumed and yielded
a sample size of 60 patients in total. All results
shown in this manuscript were analyzed in the
intention-to-treat population. P values <0.05
were considered statistically significant. All sta-
tistical analysis were performed using SPSS
15.0 (Chicago, IL).

Results

Demographics characteristics were analogous
between the two groups at baseline. The most
frequent viral genotype was 1b in Table 1.

Effect of silybin on laboratory parameters

In Group A, we observed a significant decrease
in AST (P<0.001) and ALT (P<0.001) and vire-
mia (p<0.05) after 6, 12 months, and at follow
up (Table 2). In Group B there was a significant
decrease in AST (P<0.001), ALT (P<0.001), and
viremia (P<0.001) after 6, 12 months, and at
follow up. A significant decrease in HAI score
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Table 2. Characteristics of subjects at baseline, after 12 months, and at follow-up

Group A Peg-IFNa + RBV (n=32) Group B Peg IFNa + RBV + Silybin-Vit E-Phospholipids (n=32)
Before treatment  After 6 months After 12 Follow-up Before After 6 months After 12 months Follow-up
months treatment

AST (1U/1) 162.4+37.8 80.1+37.6%" 54.2+32.6%"  71.8+29.2¢ 175.6+41.8 70.6+35.2¢" 44.8+27.1%" 50.6+24.2¢"*
ALT (1U/1) 161.6+39.6 101.2+38.4%" 69.2+27.8°  72.8+24.7% 170.2+40.6 92.8+37.1°¢" 36.9+29.2¢" 44.2+28.207
Bilirubin (mmol/I) 10.9+7.2 10.3+6.4*" 10.1+6.5%" 10.5+6.4" 10.6+7.1 10.2+6.3*" 10.145.94" 10.2+5.6*"
Viremia (10° 1U/ml) 5.40+3.0 3.87+2.68™ 3.24+2.18" 3.01+2.65"" 5.32+2.8 2.02+2.4%" 1.67+1.8% 1.84+1.3%"
HAI 10.4+3.2 - 8.8+3.4*" - 10.7+£3.7 - 7.8+3.65" -
HA (ng/ml) 544+210 427428477 402+218%" 396+2328" 596+232 408+2018" 396+21185" 411+236°%"
MMP-2 (ng/ml) 287+121 266+1314™ 271+134*" 278+136M" 302+136 196+1448™ 208+1675" 20641548
TGF-beta (ng/ml) 51.8+20.2 48.2+18.9*" 4524182 47.1+19.6M" 54.2+21.4  44.6+20.2*" 32.8+18.6%" 35.9419.28*
PIINP (ng/ml) 44.7+6.4 41.2+7.8M 39.8+7.65™ 40.2+7.8%" 43.8+6.9 36.2+7.1%" 33.4+7.8% 33.8+7.9%
TIMP-1 (ng/ml) 487.2+29.6 444.2+28.4°"  421+29.8%"  410.4+31.8° 480.2+31.8 396+32.4°"" 310.6+31.8°""  334.6+36.2°""

Comparison between groups : “NS *“p<0.05 **p<0.001. Comparison within groups: ANS 2p<0.05 °p<0.001. There were no significant differences between groups at baseline.
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Table 3. Fibrosis score in the subjects included in the study before treatment and at follow up

Group A Peg-IFN a + RBV (n=32)

Group B Peg IFN a + RBV + Silybin-Vit E-Phospholip-

ids (n=32)
Fibrosis score  Before treatment  Follow-up Pvalue* Before treatment Follow-up P value® P value?
FO 0 (0%) 1 (3%) 0.312 0 (0%) 2 (6%) 0.149 0.555
F1 6 (18%) 6 (18%) 1 5 (15%) 10 (41%) 0.138 0.250
F2 8 (25%) 7 (22%) 0.764 8 (25%) 5 (15%) 0.352 0.522
F3 8 (25%) 10 (31%) 0.575 10 (31%) 8 (25%) 0.575 0.575
F4 10 (31%) 8 (25%) 0.575 9 (28%) 7 (22%) 0.561 0.764

P value': comparison within groups; P value?: comparison between groups at follow up.

(P<0.05) was observed after 12 months. After
12 months the comparison between group A
and group B showed a significant difference in
ALT (92.4 vs 133.3; P<0.001), in AST 108.2 vs
130 P< 0.01 and viremia (-2.16 versus -3.65;
P<0.05). At follow up, we found a significant dif-
ference in AST (-90.6 vs 125.0; P<0.05), ALT
(-88.8 vs -126; P<0,05), and viremia (-2.39 vs
3.48; P<0.05).

Effect of silybin on both serum and histological
markers of liver fibrosis

In Group A after 12 months significant reduc-
tion in HA (P<0.05), PIIINP (P<0.05), and TIMP-1
(P<0.001). At follow up, HA and PPINP levels
were still significantly reduced compared to
baseline (P<0.05). In Group B there was a sig-
nificant decrease in PIIINP (P<0.001), and
TIMP-1 (P<0.001), HA (P<0.05) and MMP-2
(P<0.05) after 6, 12 months, and at follow up.
TGF beta levels were decreased after 12
months (P<0.001) and at follow up (P<0.05).
The comparison between group A and group B
showed a significant difference in TGF beta lev-
els after 12 months (6.6 vs -21.4; P<0.05) and
at follow up (-4.7 vs -18.3; P<0.05); in MMP-2
after 6 months (-21 vs -106; P<0.05); in PIIINP
after 6 months (-3.5 vs -7.6; P<0.05), 12
months (-4.9 vs -10.4; P<0.05), and at follow up
(-4.5 vs -10; P<0.05); in TIMP-1 after 6 months
(-43 vs -84.2; P<0.001), 12 months (-66.2 vs
-169.6; P<0.001), and at follow up (-76.8 vs
-145.6; P<0.001). We did not observe signifi-
cant changes in the stages of liver fibrosis
according to METAVIR score (Table 3).

Discussion
Fibrosis in associated with a number of patho-

logical and biochemical changes leading to
structural and metabolic abnormalities as well
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as with increased hepatic scarring. The pro-
gression of liver fibrosis leads to cirrhosis, a
condition characterized by distortion of the nor-
mal architecture septa and nodule formation,
altered blood flow, portal hypertension, hepato-
cellular carcinoma. In our study we observed a
significant decrease of fibrosis markers in HCV
patients treated with Peg-IFN plus RBV plus
complex Silybin, vitamin E, phospholipids com-
pared to HCV patients treated with Peg-IFN
plus RBV alone. In patients inhibition of matrix
production has been the primary target of most
antifibrotic therapies to date. This has been
attempted directly by blocking matrix synthesis
and processing or indirectly by inbibiting the
activity of TGF-3, the major fibrogenic cytokine.
TGF-( is a potent stimulator of the synthesis of
extracellular matrix proteins in most fibrogenic
cells.

TGF-B antagonists are being tested because
neutralizing this potent cytokine would have
the dual effect of inhibiting matrix production
and accelerating its degradation. Comple-
mentary or alternative therapeutic approaches
may ameliorate liver damage and reduce side
effects and consequently dose reduction in
treated patients [19-23]. A sustained virologic
response (SVR) is considered the first step
towards reducing future HCV mortality. Reduced
fibrosis has been reported in HCV patients suc-
cessfully treated with Pegylated o-interferon
and Ribavarin through its effects on viral repli-
cation and liver injury [24]. Sustained viral
clearance has been fibrosis associated with
marked regression of fibrosis, so that long term
follow-up of patients cleared of HCV may show
more dramatic reversal of disease, than at
early time points. Developing antifibrotic treat-
ments against the pathological steps for pre-
venting, delaying and reducing liver fibrosis
have become main aims in the treatment of
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chronic liver disease. Oxidative stress has pro-
found consequences on signal transduction
pathways including impaired interferon alpha
signalling [25-29]. The antioxidative properties
of silybin in chronic hepatitis C may improve the
response to interferon in nonresponders to
Pegylated-IFN/Ribavirin [27]. The association
PeglFN plus Ribavirin with complex Silybin, vita-
min E and phospholipids, reduces plasma
markers of liver fibrosis. The degree of histo-
logical fibrosis and levels of fibrosis markers,
may influence the biochemical and viral
response in HCV patients. The patients with
severe fibrosis (F3-F4) reversal and it is possi-
ble that early cirrhosis is easier to reverse than
more established cirrhosis. Advances is hepa-
tology have shown that fibrosis and cirrhosis
are dynamic, rather than static, process and
those are might be reversible. Recently, it has
been suggested that cirrhosis occurs in a series
of critical steps that if uncontrolled culminates
in hepatic deregulation [28-29]. Although some
authors hypothesized an antiviral activity
against HCV, it is possible that the antioxidant
effect could reduce oxidative stress that con-
tributes to fibrosis and carcinogenesis in chron-
ic hepatitis C virus infection [30, 33]. Moreover,
several recent studies have shown the poten-
tial hepato-preventive and therapeutic efficacy
of silymarin in different animal models and cell
culture systems [34-36]. The silymarine posi-
tive effects have been ascribed to the putative
antioxidant, anti-inflammatory and anti-prolifer-
ative properties based on the modulation of
specific signalling pathways of transcription
factors and genes expression [37]. Stimulation
of fibrogenesis is achieved through a series of
cytokines, growth factors, chemokines which
activate extracellular matrix producing cells
through both paracrine and autocrine loops
[38]. The clinical use of silybin, vitamin E and
phosholipids complex for treatment of chronic
hepatitis C, will depend on future studies
addressing the pharmacokinetics, the drug
interaction profiles and the optimal dose and
dosing of this compound. In our study the sily-
bin, vitamin E and phosholipids complex when
added to Peg-IFN plus RBV have shown to ame-
liorate the response to treatment. The amelio-
rative effect of the complex can be related to a
direct effect on the activation of hepatic stel-
late cells, or mediated via antioxidants, or
through metabolic activity unknown at the
moment [37-39]. The treatment if various stag-
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es of liver fibrosis and cirrhosis leads to
improvements in the impaired liver structure
and scarring caused by the conditions. Treat-
ments that could slow the progression of fibro-
sis may be highly beneficial. While there remain
challenges to implementing antifibrotic thera-
pies, with continued progress has come the
realistic expectation that fibrosis can be treat-
ed, offering hope to million of patients with
chronic liver disease worldwide. The improve-
ments of liver fibrosis have been well docu-
mented in patients whit hepatitis B and C
[40-45].

The fact that several diseases in different organ
systems are associated with fibrotic changes
suggests not only common pathogenic path-
ways but also possible similar treatments [46].

The improvement of response to treatment,
good compliance of patients and low cost, sug-
gest the need for further studies on the clinical
use of this complex.
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