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Silybin supplementation during HCV
therapy with pegylated interferon-α plus
ribavirin reduces depression and anxiety
and increases work ability
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Abstract

Background: Hepatitis C virus infection and interferon treatment are often associated with anxiety, depressive
symptoms and poor health-related quality of life.
To evaluate the Silybin-vitamin E-phospholipids complex effect on work ability and whether health related factors
(anxiety and depression) were associated with work ability in subjects with chronic hepatitis C treated with
Pegylated-Interferon-α2b (Peg–IFN) and Ribavirin (RBV).

Methods: Thirty-one patients (Group A) with chronic hepatitis and other 31 subjects in Group B were recruited in
a randomized, prospective, placebo controlled, double blind clinical trial. Group A received 1.5 mg/kg per week
of Peg–IFN plus RBV and placebo, while Group B received the same dosage of Peg–IFN plus RBV plus association
of Silybin 94 mg + vitamin E 30 mg + phospholipids 194 mg in pills for 12 months. All subjects underwent to laboratory
exams and questionnaires to evaluate depression (Beck Depression Inventory - BDI), anxiety (State-trait anxiety inventory -
STAI) and work ability (Work ability Index - WAI).

Results: The comparison between group A and group B showed significant differences after 6 months in ALT (P < 0.001),
and viremia (P < 0.05), after 12 months in ALT (P < 0.001), and AST (P < 0.001), at follow up in AST (P < 0.05), and
ALT (P < 0.001). Significant difference were observed after 1 month in WAI (p < 0.001) and BDI (P < 0.05), after
6 months in WAI (P < 0.05) and STAI (P < 0.05), after 12 months and at follow up in WAI, STAI and BDI (p < 0.01).

Conclusions: The supplementation with Silybin-vitamin E -phospholipids complex increased work ability and
reduced depression and anxiety in patients treated with Peg–IFN and RBV.

Trial registration: NCT01957319, First received: September 25, 2013. Last updated: September 30, 2013
(retrospectively registered).
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Background
Hepatitis C virus (HCV) is the most common cause of
cirrhosis and hepatocellular carcinoma in the United
States and the Western world [1, 2]. Chronic hepatitis C
virus (HCV) infection is a systemic disease leading to hep-
atic and extra-hepatic manifestations [3–5]. Interferon-α
(IFN-α) forms a mainstay of treatment for chronic HCV
infection and is usually combined with ribavirin and/or
protease inhibitors. IFN-α has antiviral, anti-proliferative
and immunomodulatory activities [6]. Both HCV and IFN
treatment have shown depression, distress, psychosocial
burden and resources, and poor health-related quality of
life. Work plays an important role in daily life activities,
and is a strong motivator for social status and for social
contacts. The interferon produces often in patients with
HCV depressive symptoms, myalgia, anhedonia, mood
alterations, which may have a negative effect in the ability
to perform work, in social functions, and in both physical
and mental activities. The impairment in both physical
function, such as running and lifting difficulties, and in
mental activities, such as fatigue and distress, is not attrib-
utable to interferon, but it is also exacerbated by ribavirin
[7, 8]. These potentially adaptive behavioral responses to
cytokines not only can benefit the chronic exposure to ele-
vate both inflammatory and pro-inflammatory cytokines,
but also persistent alterations in neurotransmitter func-
tion and behavior can lead to the development neuro-
psychiatric dysfunction [9]. Our efforts in HCV treatment
have been focused on understanding the impact of HCV
infection on daily activities, work ability and employment,
particularly in the context of extended and long-term of
interferon treatment. Several potential causes have been
proposed including both direct invasion of the brain and
secondary inflammatory immune responses provoked by
HCV virus in the central nervous system [9, 10]. Silybin is
a component of silymarin, a mixture of flavolignans
extracted from the milk thistle. The Silybum marianum
and its extract showed hepatoprotective [11], antioxi-
dant [12], anticancer [13], anti-inflammatory [14],
antifibrotic [11], immune modulator [14], sedative
and anti-depressant properties [15, 16]. Therefore,
increasing the antioxidant capacity of neurons it may
provide a potential strategy to protect neurons [16].
Silybin has also known to be able to elevate some
neurotransmitters concentration in brain [8, 16, 17].
Silybin may be useful in diseases known to be aggravated
by reactive oxygen species and in the development of
novel treatment for neurodegenerative disorders such as
Alzheimer’s disease [16–18]. A possible involvement of
source of oxidative stress in the development of anxiety,
depression and suicidal behavior must be considered [19].
Prevention of mitochondria- derived ROS production by
consumption of specific nutrients, such as fish oil, vitamin
B12, folic acid, L-carnitine and its derivatives may help to

prevent the onset of mood disorders in vulnerable subject
such as HCV patients [20–22].
The aim of this study was to determine the efficacy of

Silybin-vitamin E-phospholipids complex in reducing
depressive and anxiety symptoms and improving work
ability as measured by the Work Ability Index (WAI) in
subjects with chronic hepatitis C treated with Peg-IFN-α
and RBV.

Methods
The study population was designed as a prospective,
randomized, placebo controlled double-blind clinical
trial. Eligible patients were male and female adults who
had HCV RNA detectable in serum by polymerase chain
reaction (PCR), had a liver biopsy within 12 months be-
fore study entry consistent with chronic hepatitis and
had persistently elevated serum values of alanine amino-
trasferase during the 30 day periods preceding the initi-
ation of the test drug. Previous unsuccessful therapy
attempts with less effective treatments were not an
exclusion criterion. In addition, haemoglobin ≥12 mg/dl
for woman and ≥13 mg/dl for man, white blood count
(WBC) ≤11 × 109/L, neutrophil count >1.5 × 109 L, plate-
lets ≤9 × 109/L and bilirubine, albumin and creatinine in
normal limits were required for enrollment. Ineligible
patients were those who had decompensated cirrhosis,
serum α-fetoprotein concentration of more than 50 mg/
ml, HIV infection, cancer, severe jaundice, pulmonary and
renal chronic disease, pre-existing psychiatry disease, auto-
immune- type disease, poorly controlled diabetes, renal
chronic disease seizure disorders, cardiovascular disease,
haemoglobinopathies or if they were unable to use contra-
ception. Other reason for exclusion had been serious
medical disorders that would preclude treatment with
interferon, interferon intolerance, active use of illicit drugs,
active alcohol abuse, a suicide attempt or hospitalization
for depression within the past 5 years. Standard demo-
graphic, clinical, medication, laboratory and radiological
data were obtained.
The study was conducted at the Department of Medi-

cine, University of Catania (Italy), between February 2010
and July 2013. This study was approved by Cannizzaro
Hospital Ethics Committee. All sensitive data were
collected and protected in respect of present privacy
statements.
Sixty-two patients have been enrolled (36 males, 26

females) (Tables 1 and 2). In fact, for sample size deter-
mination (power 90%, α = 0.05 and dropout rate = 20%)
was assumed and yielded a sample size of 62 patients in
total (10, 11). The patients received Peg-IFN-α2b plus
RBV (group A; n = 31) and placebo or Peg-IFN-α2b plus
RBV plus Silybin 94 mg - vitamin E 30 mg - phospho-
lipids 194 mg in pills (group B; n = 31) for a 12-month
period (Fig. 1). Patients were randomized into two
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groups (Silybin - vitamin E- phospholipids complex ver-
sus placebo [23]) using permuted-block randomization
with an allocation ratio of 1:1 and a block size of 4.
Randomization was performed by an independent statis-
tician. According to the sequence of their inclusion and
patients received respective study products, random
numbers were assigned to patients. Both clinical investi-
gators and patients were blind to the product given: all
drugs complex Silybin phosphatidylcholine and placebo
were identically in appearance. Investigators and patients
were informed of the selected agent just at the end of
Peg interferon and Ribavirin treatment. Dosing instruc-
tion was provided with each patient pack. All trial medi-
cation was instructed to be taken as prescribed. Patients
were considered compliant if the number of returned
pills was between 80 and 120% of the planned treatment
regimen. Any concomitant drugs were administered for
the duration of the trial at the lowest possible therapeutic
dose and, as much as possible, the therapeutic doses were

not changed. Peg-IFN-α2b (1.5 mg/kg per week) plus RBV
and placebo were administered to subjects in Group A.
The dose of RBV was 800 mg for body weight less than
60 kg, 1000 mg between 60 and 75 kg, and 1200 mg more
than 75 kg. Subjects in Group B received Peg-IFN-α2b
and RBV plus Silybin - vitamin E - phospholipids complex
administered three times a day per os. Subjects were eval-
uated before starting therapy, after 6 and 12 months. A
follow-up was carried out 6 months after the end of the
treatment. Study recruitment was performed in observa-
tion and respect of Helsinki Declaration [24]. All patients
gave their written informed consent for the study partici-
pation and for each invasive procedure (hepatic biopsy)
they underwent (Fig. 1).

Serum analysis
All patients underwent a virological assay for HBsAg
(Hepatitis B surface Antigen). Anti-HCV antibodies were
determined by ELISA (Ortho Diagnostic Systems, Raritan,

Table 1 Patients characteristics at liver biopsy

Parameter Group A n = 31
(Peg-IFNα + RBV+ placebo)

Group B n = 31
(Peg-IFNα + RBV + Silybin, Vit E, phospholipids)

p-value

Male 18 17 NS

Female 13 14 NS

Route of transmission of HCV (No of patients)

Blood transfusion 16 12 NS

Intravenous drug abuse 3 5 NS

Occupational 1 3 NS

Unknown 11 11 NS

HCV genotype

1a 2 2 NS

1b 23 23 NS

2a 3 3 NS

3a 3 3 NS

Blue collars (manual laborers) 11 11 NS

White collar (non manual/office laborers) 20 20 NS

NS not significant

Table 2 Patients characteristics at liver biopsy. Values are expressed as Mean ± SD

Parameter Group A n = 31
(Peg-IFNα + RBV + placebo)

Group B n = 31
(Peg-IFNα + RBV + Silybin, Vit E, phospholipids)

p-value

Mean age (years) 45.8 ± 3.9 47.2 ± 3.7 N.S.

HCV exposure time (years) 5.87 ± 4.9 5.96 ± 4.2 N.S

BMI (kg/m2) 27.8 ± 3.1 27.4 ± 3.6 N.S.

Plasma glucose (mmol/l) (normal 3.9–6.4) 5.6 ± 0.78 5.9 ± 0.70 N.S.

AST (IU/l) (normal 15–50) 173.2 ± 37.8 178.4 ± 37.4 N.S.

ALT (IU/l) (normal 15–50) 187.2 ± 37.2 184.1 ± 38.2 N.S.

Viremia (106 IU/ml) 5.21 ± 2.24 5.20 ± 2.44 N.S.

HAI 10.7 ± 3.2 10.9 ± 3.4 N.S.

Malaguarnera et al. BMC Psychiatry  (2016) 16:398 Page 3 of 10



NJ, USA). HCV-RNA (Hepatitis C Virus RNA) levels were
detected by polymerase chain reaction (PCR) of HCV-
RNA 5″UTR using COBAS AmpliPrep/COBAS TaqMan
(Roche Diagnostics Systems, Branchburg, N.J). HCV viral
genotypes were determined by restriction analysis of
HCV-RNA 5″UTR [25, 26]. Aspartate Aminotransferase
(AST) and Alanine Aminotransferase (ALT), gamma
Glutamil Tranferase (γGT), total, conjugated and uncon-
jugated bilirubin, serum proteins analysis were performed.
All liver function tests, hematochemical measurements,
and virological analysis have been executed in the labora-
tory of our hospital with automated and standardized
methods.

Histological grading assessment
Patients underwent ultrasound-assisted percutaneous
biopsy: tissue specimens were obtained with Menghini
modified needles (Automatic 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 [27].

Beck depression inventory (BDI)
The B.D.I is a self-assessment instrument consisting of
21 items, which asses the severity of symptoms and atti-
tudes related to depression. The sum of the scores
obtained in each item results in a total score ranging
from 0 to 63. Accordingly, BDI score was calculated.
Index score of ≤9 is considered to be within normal
range, a score of 10–15 shows minimal depressive symp-
tomatology, a score of 16–31 points toward mild depres-
sion, a score of 32–47 is in favor of moderate depression
and a score of >47 indicates severe depression [28].

State-trait anxiety inventory (STAI)
The STAI is intended for self- reported measures of state
and trait anxiety [29]. The state anxiety is an emotional
state existing at a given moment in time and a particular
level of intensity. It is characterized by subjective feelings
of tension, apprehension, nervousness, and worry. The
state anxiety form consists of 20 items expressed as
statements that indicate how respondents feel “right
now, at this moment”; responses are: 1) “not all”; 2)
“somewhat”; 3) “moderately so”; and 4) “very much so”.
The answers are transformed into weighted scores of 1–
4, where 4 indicate the presence of high level of anxiety.
However, 10 items are phrased so that high score reflex
absence of anxiety. In those 10 items the weighted scores
are reversed. Scores derived from the state anxiety form
can vary from minimum of 20 (absence of anxiety) a
maximum of 80 (high level of anxiety).

Work ability index (WAI)
The Work Ability Index (WAI) is a validated tool for
measuring self-assessed work ability and reveals how well
a worker thinks she/he is able to perform her/his work.
The instrument is used to measure work ability in health
examinations and workplace surveys. Current work ability
compared with the best lifetime evaluation is rated on an
11 points scale from 0 completely unable to work) to 10
(work ability at its best). Current physical and mental
work ability is also rated on five-point Likert scales from 1
(very good) to 5 (very poor). The WAI also covers the
“number of current diseases diagnosed by a physician”
covering: injuries from accidents, musculoskeletal disease,
cardiovascular disease, respiratory disease, mental dis-
order, metabolic disease, neurological or sensory disease,
or other severe disease. The WAI also consisted of a scale
for the following symptoms: tiredness, nervousness,
concentration problems, headache, palpitation, vertigo,
nausea, chest pain, stomach ache and insomnia. These
items are scored on Likert Scales with five response alter-
natives from 0 (never) to 4 (the entire item). Symptom
score range was from 0 (no symptoms) to 40 (maximum).
Completion of the questionnaire results in score which
lies between 7 and 49. WAI total score of 7–27means
poor work ability work capacity 28–36 good, 37–43 very
good, excellent 44–49 [30–32].

Efficacy and safety assessment
The primary efficacy measure were changes in anxiety,
depression and work ability before of treatment and after
1 month, 6 months, 12 months and at follow up. More-
over, the virological response in subject treated with Peg
IFNα + Ribavirin + Silybin versus IFNα + Ribavirin plus
placebo had been evaluated.
We performed an intention-to-treat (ITT) efficacy

analysis. “Sustained virological responders” (SVR) were

Fig. 1 Trial profile of Peg-IFNα2b plus RBV plus Silybin- Vitamin
E- phospholipids treatment
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patients with not identifiable serum HCV RNA at the
end of the study. We considered the “relapse” as un-
detectable 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
Students t-test or Mann–Whitney test; the χ-square was
used for analysis of qualitative data. All results shown in
this manuscript were analyzed in the intention-to-treat
population. P values < 0.05 were considered statistically
significant. All statistical analysis was performed using
SPSS 15.0 (Chicago, IL).

Results
Demographics characteristics were similar between the
two groups at baseline (Tables 1 and 2). The most fre-
quent viral genotype was 1b. At enrollment no significa-
tive differences were observed in biohumoral tests in
characteristic at liver biopsy, in work ability index, in
STAI and B.D.I.

Effect of PEG-IFNα, RBV and Placebo
In group treated with PEG-IFNα + RBV+ Placebo (Group
A) there was a significant decrease in AST (p < 0.001) and
ALT (p < 0.002) after 6 months; whereas after 12 months
and at follow-up in AST and in ALT (p < 0.001). Viremia
was significantly reduced after 6 months (P < 0.05),
12 months (P < 0.001), and at follow up (P < 0.001)
(Table 3). HAI score decreased after 12 months (P < 0.001).

Work ability index was decreased after 1 month (p < 0.01).
STAI score was increased after 1 month (p < 0.01), after
6 months (p < 0.01), after 12 months (p < 0.01), and at fol-
low-up (p < 0.01). B.D.I. was increased after 1 month (p <
0.01), after 6 months (p < 0.01), after 12 months (p < 0.01)
and at follow-up (p < 0.01) (Tables 3 and 4).

Effect of Silybin, vitamin E and phospholipids complex
In the group B treated with Peg-IFNα2b and RBV plus
Silybin-vitamin E-phospholipids complex we observed 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 (P < 0.001) was
observed after 12 months. Work Ability Index was
decreased after 1 month (p < 0.01) and increased after
12 months (p < 0.05) and at follow-up (p < 0.05). STAI
score and B.D.I. were increased after 1 month (p < 0.01)
(Tables 3 and 4).

Comparison between Group A and B
The comparison between group A and group B showed
a significant difference after 6 months in ALT (P <
0.001), and viremia (P < 0.05), after 12 months in ALT
(P < 0.001), and AST (P < 0.001). At follow up, we
observed a significant difference in AST (P < 0.05), and
ALT (P < 0.001). In the comparison between group
treated with Peg IFN plus Ribavirin plus Silybin complex
and Peg IFN plus Ribavirin alone we observed after
6 months significant differences in AST (90.7 IU/L p <
0.001) in ALT (105.3 IU/L p < 0.001) and viremia
(2.53 IU/ml p < 0.001), after 12 months in AST
(131.2 IU/L p < 0.001) in ALT (144.7 IU/L p < 0.001) in
viremia (3.1 IU p < 0.001) and at follow-up in AST

Table 3 Characteristics of subjects at baseline, after 12 months, and at follow-up. Values are expressed as Mean (SD)

Group A Peg-IFN α + RBV + placebo (n = 31)

Before treatment After 6 months P-value After 12 months P-value Follow-up P-value1

AST (IU/l) 173.2 ± 37.8 94.1 ± 37.2 <0.001 65.4 ± 21.8 <0.001 63.2 ± 22.9 <0.001

ALT (IU/l) 187.2 ± 37.2 156.2 ± 38.7 <0.001 70.4 ± 15.2 <0.001 76.2 ± 15.8 <0.001

Bilirubin (mmol/l) 10.6 ± 7.9 10.4 ± 6.7 NS 10.2 ± 6.6 NS 10.4 ± 6.7 NS

Albumin (g/dl) 4.1 ± 0.8 4.2 ± 0.7 NS 4.0 ± 0.8 NS 4.2 ± 0.6 NS

Viremia (106 IU/ml) 5.21 ± 2.24 3.8 ± 2.1 <0.05 2.67 ± 1.9 <0.001 2.8 ± 1.8 <0.001

HAI 10.7 ± 3.2 - - 7.9 ± 2.4 <0.001 - -

Group B Peg IFN α + RBV + Silybin, Vit E, phospholipids (n = 31)

Before treatment After 6 months P-value After 12 months P-value Follow-up P-value

AST (IU/l) 178.4 ± 37.4 87.7 ± 31.4 <0.001 47.2 ± 16.8 <0.001 47.8 ± 18.2 <0.001

ALT (IU/l) 184.1 ± 38.2 78.8 ± 38.7 <0.001 39.4 ± 13.8 <0.001 41.8 ± 19.8 <0.001

Bilirubin (mmol/l) 10.2 ± 7.1 10.3 ± 6.9 NS 10.2 ± 3.1 NS 10.2 ± 4.9 NS

Albumin (g/dl) 4.1 ± 0.3 4.2 ± 0.6 NS 4.2 ± 0.8 NS 4.2 ± 0.6 NS

Viremia (106 IU/ml) 5.20 ± 2.44 2.67 ± 1.9 <0.001 1.9 ± 1.7 <0.001 1.97 ± 1.8 <0.001

HAI 10.9 ± 3.4 - - 7.9 ± 2.1 <0.001 - -
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(130 IU/L p < 0.001) in ALT (142.3 IU/L P < 0.001) in
viremia (3.23 IU/ml p < 0.001) in HAI (3.0 p < 0.001). In
the comparison between group treated with Peg IFN
plus ribavirin plus Silybin and Peg IFN plus ribavirin
alone we observed in WAI a decreased at 1 month (5.2
vs. 15.5 p < 0.01) and increased after 6 months (3.0 vs.
0.9 p < 0.01), after 12 months (5.3 vs. 1.8 p < 0.01), and at
follow up (4.4 vs. 2.9 p < 0.05). We also observed
increased in STAI after 1 month (9.0 vs. 9.1 NS), after
6 months (−0.4 vs. 10.4 p < 0.01), after 12 months (−3.4
vs. 8.1 p < 0.01), and at follow-up (−0.2 vs. 11.3 p < 0.01).
Increase in B.D.I after 1 month (18.0 vs. 13.8 p < 0.01)
and decrease after 6 months (3.9 v. 15.9 p < 0.01), after
12 months (0.6 vs. 10.1 p < 0.01), at follow up (0.3 vs.
11.6 p < 0.01) (Table 4).

Effects of Peg IFNα + Ribavirin with or without Silybin on
psychological outcomes and work ability
In the Group A treated with Peg IFNα and Ribavirin
alone, we observed a significant decrease of WAI (p <
0.01) after 1, 6 and 12 months; a significant increase of
absenteeism (p < 0.001) after 6 and 12 months and at
follow-up a decrease of anxiety (p < 0.05) at 6 months
and increase of depression (p < 0.01) at 1, 6, 12 and at
follow up. In the Group B treated with Peg IFNα plus
Ribavirin and Silybin complex, we observed a significant
improve (p < 0.05) of WAI at 12 months and at follow-
up; a significant decrease of absenteeism (p < 0.05) at
12 months and at follow-up; a significant reduction of
depression at 12 month and at follow-up, and a reduc-
tion of anxiety at 6, 12 months and at follow-up. In
comparison between Group A with Group B, we ob-
served in Silybin treated group an improvement in WAI
at 12 month and follow-up; a reduction of absenteeism
at 12 months and at follow-up; a reduction of depression
at 12 month and at follow-up; a reduction of anxiety at
6, 12 months and at follow-up (Tables 5 and 6).

Adverse effects
In our study population we observed no serious adverse
events (WHO grade 3 or 4) have been observed in both

groups. Adverse effects included hypercholesterolemia,
musculoskeletal pain, myalgia, hypertrigliceridemia,
hyperglycemia, irritability and weight loss as described
in Table 7.

Discussion
Both HCV and IFN treatment often increase the stresses
and burdens to patients, their families and society [33].
Chronic disease can impact psychological adjustment and
social adaptation, gradually interfering with daily activities
and decreasing people’s ability to function in society [34].

Table 4 Stresses scores in the study groups. Values are expressed as Mean (SD)

Before treatment After 1 month P value After 6 months P value After 12 months P value Follow-up P value

Group A Peg-IFN α + RBV + placebo (n = 31)

Work ability index 36.9 ± 5.2 21.4 ± 5.3 <0.01 37.8 ± 5.9 NS 38.7 ± 5.8 NS 39.8 ± 6.7 <0.001

STAI 50.1 ± 7.6 59.2 ± 7.4 <0.01 60.4 ± 7.7 <0.001 58.2 ± 7.4 <0.001 61.4 ± 7.2 <0.001

BDI 30.8 ± 6.9 44.6 ± 6.7 <0.01 46.7 ± 6.8 <0.001 40.9 ± 6.9 <0.001 40.4 ± 6.2 <0.001

Group B Peg IFN α + RBV + Silybin, Vit E, phospholipids (n = 31)

Work ability index 35.4 ± 5.9 30.2 ± 6.2 <0.001 38.4 ± 6.8 NS 40.7 ± 6.1 <0.05 39.8 ± 6.4 <0.05

STAI 50.8 ± 7.9 59.8 ± 7.1 <0.001 50.4 ± 7.2 NS 47.4 ± 7.8 NS 50.6 ± 7.0 NS

BDI 30.7 ± 7.1 48.7 ± 7.8 <0.001 34.6 ± 7.1 NS 30.1 ± 7.2 NS 30.4 ± 6.8 NS

Table 5 Stress grades: Group IFN and Ribavirin alone

Before After
1 month

After
6 months

After
12 months

Follow-up

Work ability Index

Excellent 3 - - 1 2

Very good 4 2 1 1 6

Good 21 20 21 22 20

Bad 3 9 9 7 3

Absenteeism

1-7 days 28 26 24 24 20

<4 weeks 3 5 1 3 11

<3 months - - 6 4 -

>3 months - - - - -

>6 months - - - - -

Depression

Normal 8 - - 2 4

Minimal 6 8 9 11 10

Mild 3 8 7 5 7

Moderate - 15 15 13 10

Severe - - - - -

Anxiety

Absence 5 1 3 5 7

Mild 14 15 8 11 10

Moderate 12 10 18 15 14

High - 5 2 - -
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Work ability is a multidimensional phenomenon and is
dependent on both mental and somatic health status as
well as on social skills, on level of education, on motiv-
ation, on work demands, on work environment and on
organization of the work. The HCV infection and related
treatment with Peg-IFN plus RBV impairs work perform-
ance among office workers, which may lead to a substan-
tial loss to work productivity. Many HCV patients report
feelings of stigmatization and social isolation from their
friends [35, 36]. Depressive symptoms prior to initiating
antiviral treatment for HCV are associated with greater
likelihood of developing major depressive disorder during
treatment. It has been suggested that depression evalu-
ation such as BDI, tend to overestimate depressive symp-
toms because the somatic symptoms (loss of energy, sleep
changes, irritability, concentration difficulty, appetite
changes, loss of libido, tiredness and fatigue) are also com-
mon symptoms of physical illness [37].
In our study we observed in HCV patients treated with

Peg-IFN plus RBV alone an increase of depression score
and anxiety associated with a decrease of work ability
index after 1 month of treatment. The inflammatory and
proinflammatory cytokines with active participation of
genetic and environmental factors may trigger the

depression development and the consequent absenteeism
[7]. Slightly more than 50% of patients reduced their work
schedule at least one time, although 71% of patients
returned to former work schedules. Working HCV
patients treated with Peg-IFN plus RBV reduced their
weekly hours worked by nearly 20% at 6 months following
treatment. The absenteeism was associated with various
phases of therapy more physical, mental and psychological
symptoms. Although depression is often not supported by
biohumoral, virological and histologic data, it may develop
in anxiety and pessimism in patients treated with IFN and
RBV [38, 39]. These symptoms are evident during the first
months, but when Silybin is associated with IFN and RBV
these symptoms are reduced. When comparing the two
study groups, we observed increased work ability and
reduced depression and anxiety in patients treated with
Peg–IFN and RBV plus Silybin-vitamin E-phospholipids
complex. The reduction in anxiety symptoms associated
with Silybin-vitamin E-phospholipids complex provides
the first evidence that Silybin may have potential anxiolytic
benefits. Earlier studies have reported that Silybin has
strong antioxidant and anti-inflammatory effect which are
beneficial in cognitive impairment. In HCV patients, in-
cluding non responders to a previous treatment with IFN
+ RBV, Silybin treatment showed a decrease in symptoms
and an increase of various aspect of quality of life [39, 40].
In the patients that used Silybin the univariate and

multivariate analysis, documented a lower incidence of
depression, anxiety and irritability, and a better quality
of life in patients Silybin treated than those who did not.
Our study showed that HCV patients treated with
Silybin-vitamin E-phospholipids complex supplementa-
tion benefited clinically in patience, depression, anxiety,
and in the most common outcomes of stress interferon-
induced. Moreover alteration of behavioral, a reduction
of anxiety and the diffuse state of distress with symp-
toms of hyperarousal and pointless worries had been
documented [41]. Anxious subjects show a cognitive bias
in that they pay increased attention to threat-related
cues, and tend to interpret emotionally ambiguous stim-
uli in a threatening manner. These cognitive biases are
thought to underlie avoidance behavior, e.g. avoidance of
social contact, as a cardinal symptom of anxiety disor-
ders [42], which suggests a change in the way patients
perceive and deal with stressors and work demands.
Depression is a complex heterogeneous disorder with a
wide spectrum of anomalies including depressed mood,
anhedonia, sleep disorders, fatigue, loss of self-esteem,
negative thinking and suicide thoughts [43]. In the com-
parison with two groups we observed significant differ-
ences in WAI, STAI, and B.D.I in subjects supplemented
with Silybin (Table 7). Administration of Peg Interferon
α and Ribavirin may reach eradication rates of 45 and
52% in patients with genotype 1. Patients, who have

Table 6 Stress grades: Group supplemented with Silybin

Before After
1 month

After
6 months

After
12 months

Follow-up

Work ability Index

Excellent 3 - - 3 3

Very good 3 3 3 3 8

Good 21 22 23 25 20

Bad 4 6 5 - -

Absenteeism

1-7 days 27 26 25 20 21

<4 weeks 4 5 6 11 10

<3 months - - - - -

>3 months - - - - -

>6 months - - - - -

Depression

Normal 4 1 4 7 5

Minimal 8 8 11 14 15

Mild 4 4 4 - 3

Moderate 15 18 12 10 8

Severe - - - - -

Anxiety

Absence 2 1 4 7 6

Mild 15 18 17 14 15

Moderate 14 12 10 10 10

High - - - - -
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genotype 2 and 3, usually have a shorter duration of
treatment and a better prognosis. Nevertheless, in our
study no one of these patients had early negative serum
levels of HCV RNA.
A fairly synchronous occurrence of both decreased se-

verity of depressive symptoms and improvement in work
ability has also been found in longitudinal cohort stud-
ies, although improvements in symptoms also have been
reported to occur more rapidly than improvements in
the area of work [44]. The study limitations include the
small number of patients. Another limitation is that
comparisons were made between a real disease that
these patients were suffering from, and perceived rather
than real losses. However, perceived stigmatization by
physicians and a sense of abandonment reflect the need
for educational efforts and for the family whom they live
with. The supplementation with Silybin-vitamin E-
phospholipids complex increased the sustained viro-
logical response in patients treated with interferon and
ribavirin [11]. In fact, in sustained virological responders,
work ability is increased compared with non responders.
In HCV patients, an improvement in work capability
could reflect higher work productivity as well as better
well being and quality of life. However, there are several
competing interpretations because of which no firm con-
clusion can be made yet. First, it is hypothesized that the
effects on the realization and sustenance of work ability
emerge only after a follow-up longer: at least 3 years
[45]. Second, the selection of the patients’ population
with low level of personality disorders and realized sick-
ness incapacity at baseline may be more suitable for
short-term therapy, and thus influence the effects.
Moreover, the participants were recruited from a single
centre. This may have influenced the socio-demographic

characteristics of the sample and results cannot be con-
sidered as representative of general population.
Direct acting antiviral agents have revolutionized HCV

therapy. Although interferon free therapy may be a pre-
ferred option, some patients may still require interferon
based regimen to ensure efficacy [46]. In fact IFN
remains a backbone of many new regimens, the addition
of these novel agents are likely to result in increased
tolerability and efficacy when compared to the current
treatment [47, 48]. Modern studies of the induction and
biological activity of IFN in HCV infection have not only
promoted our understanding of the pathogenesis of the
liver disease worldwide but also made important contri-
bution to uncover the mysteries of virus host interaction
[49, 50]. The interferon system provides a powerful anti-
viral response, which inhibits the replication of several
viruses, including HCV stimulates apoptosis of infected
cells, modulates the immune system, and the conse-
quence spectrum of psychiatric disorders [51, 52]. The
complex interplay between the host and both HCV and
IFN-α plus ribavirin is a fascinating one. The direct
effects of HCV on Central Nervous System and Inter-
feron treatment are a strong influence on psychological
distress and on work and consequently on daily life. The
conjugation of complex Silybin + phosphatidylcholine
and Vitamin E induced a greater solubility of Silybin.

Conclusion
The complex Silybin + phosphatidylcholine (Silybin phy-
tosome was formulated with the addition of Vitamin E)
(Lorenzin Spa Italy), it not only increase the response to
Peg-IFN and Ribavirin in patients but also reduce
depression, anxiety and improve work ability in HCV
patients [23].

Table 7 Adverse events observed in the study population

Group A (n = 31)
(Peg-IFNα + RBV + placebo)

Group B (n = 31)
(Peg-IFNα + RBV + Silybin, Vit E, phospholipids)

P Value

Psychological disorders 14% 12% NS

Hypercholesterolemia 16% 32% P < 0.01

Fatigue 48% 44% NS

Headache 41% 42% NS

Musculoskeletal pain 54% 35% P < 0.01

Myalgia 58% 32% P < 0.01

Hypertriglyceridemia 44% 30% P < 0.01

Nausea 31% 24% P < 0.05

Anorexia 6% 8% NS

Irritability 30% 22% P < 0.05

Hyperglycemia 13% 8% P < 0.05

Weight loss 12% 7% P < 0.05

Decrease of hemoglobin values
at the end of treatment

from 13.6 g/dL (range 11.4–14.4)
to 11.6 g/dL (range 10.4–14.2 g/dL)

from 13.6 g/dL (range 11.6–15.9 g/dL)
to 10.6 (range 10.4–12.8 g/dL)

NS
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Further studies are needed to deeply understand the
factors related to employment, to maintain and return to
work (including what related to sick leave, job loss, and
length work changes), employer satisfaction, career
changes, work ability and perceived job strain, the re-
lated quality of life, and both physical and psychological
disablement [53].

Acknowledgements
Not Applicable.

Funding
This trial was supported by a grant from the Ministero dell’Università e
Ricerca Scientifica e Tecnologica (MIUR).

Availability of data and materials
All data generated or analysed during this study are included in this published
article. The datasets during the current study is available from the
corresponding author on reasonable request.

Authors’ contribution
All authors contributed equally to this paper. All authors read and approved
the final manuscript.

Competing interests
The authors declare that they have no competing interests.

Consent for publication
All subjects included in this study signed consensus form to publish the data
collected.

Ethics approval and consent to participate
This study was approved by Cannizzaro Hospital Ethics Committee. All
sensitive data were collected and protected in respect of present privacy
statements.

Author details
1Research Center “The Great Senescence”, University of Catania, Catania, Italy.
2Department of Biomedical and Biotechnological Sciences, University of
Catania, Catania, Italy. 3Department of Experimental and Clinical Medicine,
University of Catania, Catania, Italy. 4U.O.C Physical Medicine and
Rehabilitation, A.O.U. Policlinico Vittorio Emanuele, Catania, Italy.
5Department of Drug Sciences, University of Catania, Catania, Italy. 6IRCCS
Associazione Oasi Maria S.S., Institute for Research on Mental Retardation and
Brain Aging, Troina, Italy.

Received: 2 September 2015 Accepted: 7 November 2016

References
1. Lavanchy D. The global burden of hepatitis C. Liver Int. 2009;29 Suppl

1:74–81. doi:10.1111/j.1478-3231.2008.01934.x. Review.
2. Kallman J, O’Neil MM, Larive B, Boparai N, Calabrese L, Younossi ZM. Fatigue

and health-related quality of life (HRQL) in chronic hepatitis C virus
infection. Dig Dis Sci. 2007;52:2531–9.

3. Malaguarnera G, Cataudella E, Giordano M, Nunnari G, Chisari G,
Malaguarnera M. Toxic hepatitis in occupational exposure to solvents. World
J Gastroenterol. 2012;18(22):2756–66. doi:10.3748/wjg.v18.i22.2756.

4. Rapisarda V, Loreto C, Malaguarnera M, Ardiri A, Proiti M, Rigano G,
Frazzetto E, Ruggeri MI, Malaguarnera G, Bertino N, Malaguarnera M, Catania
VE, Di Carlo I, Toro A, Bertino E, Mangano D, Bertino G. Hepatocellular
carcinoma and the risk of occupational exposure. World J Hepatol. 2016;
8(13):573–90. doi:10.4254/wjh.v8.i13.573.

5. Malaguarnera M, Scuderi L, Ardiri A, Malaguarnera G, Bertino N, Ruggeri IM,
Greco C, Ozyalcn E, Bertino E, Bertino G. Type II mixed Cryoglobulinemia in
patients with Hepatitis C virus: treatment with Pegylated- Interferon and
Ribaverin. Acta Medica Mediterranea. 2015;31:651.

6. Llansola M, Montoliu C, Agusti A, Hernandez-Rabaza V, Cabrera-Pastor A,
Malaguarnera M, Gomez-Gimenez B, Orts A, Garcia-Garcia R, Balzano T,

Taoro L, Felipo V. Translational research in hepatic encephalopathy: New
diagnostic possibilities and new therapeutic approaches. New Horiz Transl
Med. 2015;2(2):39–43.

7. Danzer R, O’connor JC. From inflammation to sickness and depression: when the
immune system subjugates the brain. Nat Rev Neurosci. 2008;9(1):46–56. Review.

8. Hernández-Rabaza V, Cabrera-Pastor A, Taoro-González L, Malaguarnera M,
Agustí A, Llansola M, Felipo V. Hyperammonemia induces glial activation,
neuroinflammation and alters neurotransmitter receptors in hippocampus,
impairing spatial learning: reversal by sulforaphane. J Neuroinflammation.
2016;13:41. doi:10.1186/s12974-016-0505-y.

9. Malaguarnera G, Vacante M, Drago F, Bertino G, Motta M, Giordano M,
Malaguarnera M. Endozepine-4 levels are increased in hepatic coma. World
J Gastroenterol. 2015;21(30):9103–10. doi:10.3748/wjg.v21.i30.9103.

10. Malaguarnera G, Pennisi M, Gagliano C, Vacante M, Malaguarnera M, Salomone S,
et al. Acetyl-L-Carnitine Supplementation During HCV Therapy With Pegylated
Interferon-α 2b Plus Ribavirin: Effect on Work Performance; A Randomized Clinical
Trial. Hepat Mon. 2014;14(5):e11608. doi:10.5812/hepatmon.11608.

11. Malaguarnera M, Motta M, Vacante M, Malaguarnera G, Caraci F, Nunnari G,
Gagliano C, Greco C, Chisari G, Drago F, Bertino G. Silybin-vitamin E-
phospholipids complex reduces liver fibrosis in patients with chronic
hepatitis C treated with pegylated interferon α and ribavirin. Am J Transl
Res. 2015;7(11):2510–8.

12. Saller R, Brignoli R. The use of silymarin in the treatment of liver diseases.
Drugs. 2001;61:2035–63.

13. Pietrangelo A, Borella F, Casalgrandi G, Montossi G, Ceccarelli D, Gallesi DX,
et al. Antioxidant activity of silybin in vivo during long term iron overload in
rats. Gastroenterology. 1995;109:1941–9.

14. Katiyar SK. Silymarin and skin cancer prevention: anti-inflammatory,
antioxidant and immunodelatory effects. Int J Oncol. 2005;26:169–76.

15. Morazzoni P, Bombardelli E. Silybum marianum (Carduus marianus).
Fitoterapia. 1995;64:3–42.

16. Lu P, Mamiya T, Lu L, Mouri A, Niwa M, Kim HC, et al. Silibinin attenuates
cognitive deficits and decreases of dopamine and serotonin induced by
repeated methamphetamine treatment. Brain Res. 2010;207(2):387–93.
doi:10.1016/j.bbr.2009.10.024.

17. Lu P, Mamiya T, Lu LL, Mouri A, Zou L, Nagai T, Hiramatsu M, Ikejima T,
Nabeshima T. Silibinin prevents amyloid beta peptide-induced memory
impairment and oxidative stress in mice. Br J Pharmacol. 2009;157(7):1270–7.
doi:10.1111/j.1476-5381.2009.00295.x.

18. Marrazzo G, Bosco P, La Delia F, Scapagnini G, Di Giacomo C, Malaguarnera M,
Galvano F, Nicolosi A, Li Volti G. Neuroprotective effect of silibinin in diabetic
mice. Neurosci Lett. 2011;504(3):252–6. doi:10.1016/j.neulet.2011.09.041.

19. Cabrera-Pastor A, Malaguarnera M, Taoro-Gonzalez L, Llansola M, Felipo V.
Extracellular cGMP Modulates Learning Biphasically by Modulating Glycine
Receptors, CaMKII and Glutamate-Nitric Oxide-cGMP Pathway. Sci Rep. 2016;
6:33124. doi:10.1038/srep33124.

20. Du J, Zhu M, Bao H, Li B, Dong Y, Xiao C, Zhang GY, Henter I, Rudorfer M,
Vitiello B. The Role of Nutrients in Protecting Mitochondrial Function and
Neurotransmitter Signaling: Implications for the Treatment of Depression,
PTSD, and Suicidal Behaviors. Crit Rev Food Sci Nutr. 2016;56(15):2560–578.

21. Sayyah M, Boostani H, Pakseresht S, Malayeri A. Comparison of
Silybum marianum (L.) Gaertn. with fluoxetine in the treatment of
Obsessive-Compulsive Disorder. Prog Neuropsychopharmacol Biol
Psychiatry. 2010;34:362–5.

22. Malaguarnera G, Giordano M, Nunnari G, Bertino G, Malaguarnera M.
Gut microbiota in alcoholic liver disease: pathogenetic role and
therapeutic perspectives. World J Gastroenterol. 2014;20(44):16639–48.
doi:10.3748/wjg.v20.i44.16639.

23. Li W, Gao J, Zhao HZ, Liu CX. Development of a HPLC-UV assay for silybin-
phosphatidylcholine complex (silybinin capsules) and its pharmacokinetic
study in healthy male Chinese volunteers. Eur J Drug Metab Pharmacokinet.
2006;31(4):265–70.

24. World Medical Association declaration of Helsinki. Recommendations
guiding physicians in biomedical research involving human subjects. JAMA.
1997;277:925–6.

25. Stuyver L, Wyseur A, van Arnhem W, Hernandez F, Maertens G. Second-
generation line probe assay for hepatitis C virus genotyping. J Clin
Microbiol. 1996;34:2259–66.

26. Simmonds P, Alberti A, Alter HJ, Bonino F, Bradley DW, Brechot C, Brouwer
JT, et al. A proposed system for the nomenclature of hepatitis C viral
genotypes. Hepatology. 1994;19:1321–4.

Malaguarnera et al. BMC Psychiatry  (2016) 16:398 Page 9 of 10

http://dx.doi.org/10.1111/j.1478-3231.2008.01934.x
http://dx.doi.org/10.3748/wjg.v18.i22.2756
http://dx.doi.org/10.4254/wjh.v8.i13.573
http://dx.doi.org/10.1186/s12974-016-0505-y
http://dx.doi.org/10.3748/wjg.v21.i30.9103
http://dx.doi.org/10.5812/hepatmon.11608
http://dx.doi.org/10.1016/j.bbr.2009.10.024
http://dx.doi.org/10.1111/j.1476-5381.2009.00295.x
http://dx.doi.org/10.1016/j.neulet.2011.09.041
http://dx.doi.org/10.1038/srep33124
http://dx.doi.org/10.3748/wjg.v20.i44.16639


27. Knodell RG, Ishak KG, Black WC, Chen TS, Craig R, Kaplowitz N, et al.
Formulation and application of a numerical scoring system for assessing
histological activity in asymptomatic chronic active hepatitis. Hepatology.
1981;1:431–5.

28. Beck A, Steer R, Garbin M. Psychometric properties of the Beck Depression
Inventory: Twenty-five years of evaluation. Clin Psychol Rev. 1988;8:122–32.

29. Spielberger CD, Gorsuch RL, Lushene RE. Test manual for the State-Trait
Anxiety Inventory. Palo Alto: Consulting Psychologist Press; 1970.

30. De Zwart B, Frings-Dresen M. Test-retest reliability of the Work Ability Index
questionnaire. Occup Med (Lond). 2002;52:177–81.

31. Costa G, Goedhard WJA, Ilmarinen J. Assessment and Promotion of Work
Ability, Health and Well-Being of Ageing Workers, International Congress
Series 1280. The Netherlands: Elsevier; 2005. p. 1–435.

32. Ilmarinen J, Tuomi K. Past, present and future of work ability. People and
Work Research Reports. Finn Inst Occup Health Hels. 2004;65:1–25.

33. Dantzer R, Kelley KW. Twenty years of research on cytokine-induced sickness
behavior. Brain Behav Immun. 2007;21(2):153–60.

34. Malaguarnera M, Vacante M, Condorelli G, Leggio F, Di Rosa M, Motta M,
Malaguarnera G, Alessandria I, Rampello L, Chisari G. Probiotics and
prebiotics in the management of constipation in the elderly. Acta Med
Mediterr. 2013;29:791–7.

35. Llansola M, Montoliu C, Agusti A, Hernandez-Rabaza V, Cabrera-Pastor A,
Gomez-Gimenez B, Malaguarnera M, Dadsetan S, Belghiti M, Garcia-Garcia R,
Balzano T, Taoro L, Felipo V. Interplay between glutamatergic and
GABAergic neurotransmission alterations in cognitive and motor
impairment in minimal hepatic encephalopathy. Neurochem Int. 2015;88:
15–9. doi:10.1016/j.neuint.2014.10.011. Epub 2014 Nov 20.

36. Zickmund S, Ho EY, Masuda M, Ippolito L, LaBrecque DR. “They treated me
like a leper”. Stigmatization and the quality of life of patients with hepatitis
C. J Gen Intern Med. 2003;18:835–44.

37. Patterson AL, Morasco BJ, Fuller BE, Indest DW, Loftis JM, Hauser P.
Screening for depression in patients with hepatitis C using the Beck
Depression Inventory-II: do somatic symptoms compromise validity? Gen
Hosp Psychiatry. 2011;33(4):354–62. doi:10.1016/j.genhosppsych.2011.04.005.
Epub 2011 Jun 8.

38. Capuron L, Dantzer R. Cytokines and depression: the need for a new
paradigm. Brain Behav Immun. 2003;17 Suppl 1:S119–24.

39. Seeff LB. Are herbals as safe as their advocates believe? J Hepatol. 2009;
50(1):13–6. doi:10.1016/j.jhep.2008.10.015. Epub 2008 Nov 6.

40. Seeff LB, Curto TM, Szabo G, Everson GT, Bonkovsky HL, Dienstag JL,
Shiffman ML, Lindsay KL, Lok AS, Di Bisceglie AM, Lee WM, Ghany MG,
HALT-C Trial Group. Herbal product use by persons enrolled in the hepatitis
C Antiviral Long-Term Treatment Against Cirrhosis (HALT-C) Trial.
Hepatology. 2008;47(2):605–12.

41. Galvano F, Malaguarnera M, Vacante M, Motta M, Russo C, Malaguarnera G,
D’Orazio N, Malaguarnera L. The physiopathology of lipoprotein (a). Front
Biosci (Schol Ed). 2010;2:866–75.

42. Marrazzo G, Barbagallo I, Galvano F, Malaguarnera M, Gazzolo D, Frigiola A,
D’Orazio N, Li Volti G. Role of dietary and endogenous antioxidants in
diabetes. Crit Rev Food Sci Nutr. 2014;54(12):1599–616. doi:10.1080/
10408398.2011.644874.

43. Anderson IM, Ferrier IN, Baldwin RC, Cowen PJ, Howard L, Lewis G,
Matthews K, McAllister-Williams RH, Peveler RC, Scott J, Tylee A. Evidence-
based guidelines for treating depressive disorders with antidepressants: a
revision of the 2000 British Association for Psychopharmacology guidelines.
J Psychopharmacol. 2008;22(4):343–96. doi:10.1177/0269881107088441.

44. Su J, Brook RA, Kleinman NL, Corey-Lisle P. The impact of hepatitis C virus
infection on work absence, productivity, and healthcare benefit costs.
Hepatology. 2010;52(2):436–42. doi:10.1002/hep.23726.

45. Knekt P, Lindfors O, Laaksonen MA, Raitasalo R, Haaramo P, Järvikoski A,
Helsinki Psychotherapy Study Group. Effectiveness of short-term and long-term
psychotherapy on work ability and functional capacity–a randomized clinical
trial on depressive and anxiety disorders. J Affect Disord. 2008;107(1–3):95–106.

46. Bertino G, Ardiri A, Proiti M, Rigano G, Frazzetto E, Demma S, Ruggeri MI,
Scuderi L, Malaguarnera G, Bertino N, Rapisarda V, Di Carlo I, Toro A,
Salomone F, Malaguarnera M, Bertino E, Malaguarnera M. Chronic hepatitis
C: This and the new era of treatment. World J Hepatol. 2016;8(2):92–106.
doi:10.4254/wjh.v8.i2.92.

47. Aronsohn A, Jensen D. Interferon-combination strategies for the treatment
of chronic hepatitis C. Semin Liver Dis. 2014;34(1):30–6. doi:10.1055/s-0034-
1371008. Epub 2014 Apr 29.

48. Huang M, Jiang JD, Peng Z. Recent advances in the anti-HCV mechanisms
of interferon. Acta Pharm Sin B. 2014;4(4):241–7. doi:10.1016/j.apsb.2014.06.
010. Epub 2014 Jul 14.

49. Malaguarnera M, Vacante M, Giordano M, Motta M, Bertino G, Pennisi M, Neri S,
Malaguarnera M, Li Volti G, Galvano F. L-carnitine supplementation improves
hematological pattern in patients affected by HCV treated with Peg
interferon-α 2b plus ribavirin. World J Gastroenterol. 2011;17(39):4414–20.
doi:10.3748/wjg.v17.i39.4414.

50. McHutchison JG, Ware Jr JE, Bayliss MS, Pianko S, Albrecht JK, Cort S, Yang I,
Neary MP, Hepatitis Interventional Therapy Group. The effects of interferon
alpha-2b in combination with ribavirin on health related quality of life and
work productivity. J Hepatol. 2001;34(1):140–7.

51. Perrillo R, Rothstein KD, Rubin R, Alam I, Imperial J, Harb G, Hu S, Klaskala W.
Comparison of quality of life, work productivity and medical resource
utilization of peginterferon alpha 2a vs the combination of interferon alpha
2b plus ribavirin as initial treatment in patients with chronic hepatitis C.
J Viral Hepat. 2004;11(2):157–65.

52. Fraschini F, Demartini G, Esposti D. Pharmacology of silymarin. Clin Drug
Investig. 2002;22:51–65.

53. WenWu J, Lin L, Tsai T. Drug–drug interactions of silymarin on the
perspective of pharmacokinetics. J Ethnopharmacol. 2009;121:185–93.

•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:

Malaguarnera et al. BMC Psychiatry  (2016) 16:398 Page 10 of 10

http://dx.doi.org/10.1016/j.neuint.2014.10.011
http://dx.doi.org/10.1016/j.genhosppsych.2011.04.005
http://dx.doi.org/10.1016/j.jhep.2008.10.015
http://dx.doi.org/10.1080/10408398.2011.644874
http://dx.doi.org/10.1080/10408398.2011.644874
http://dx.doi.org/10.1177/0269881107088441
http://dx.doi.org/10.1002/hep.23726
http://dx.doi.org/10.4254/wjh.v8.i2.92
http://dx.doi.org/10.1055/s-0034-1371008
http://dx.doi.org/10.1055/s-0034-1371008
http://dx.doi.org/10.1016/j.apsb.2014.06.010
http://dx.doi.org/10.1016/j.apsb.2014.06.010
http://dx.doi.org/10.3748/wjg.v17.i39.4414

	Abstract
	Background
	Methods
	Results
	Conclusions
	Trial registration

	Background
	Methods
	Serum analysis
	Histological grading assessment
	Beck depression inventory (BDI)
	State-trait anxiety inventory (STAI)
	Work ability index (WAI)
	Efficacy and safety assessment
	Statistical analysis

	Results
	Effect of PEG-IFNα, RBV and Placebo
	Effect of Silybin, vitamin E and phospholipids complex
	Comparison between Group A and B
	Effects of Peg IFNα + Ribavirin with or without Silybin on psychological outcomes and work ability
	Adverse effects

	Discussion
	Conclusion
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contribution
	Competing interests
	Consent for publication
	Ethics approval and consent to participate
	Author details
	References

