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Background: Hepatitis C virus (HCV) infection is associated with chronic inflammation and oxidative damage, with hepatic
steatosis being common in genotype 3 cases. Vitamin E, a potent antioxidant protective against oxidative stress-induced liver
damage in vitro and in vivo, has beneficial effects on alanine aminotransferase (ALT) and histological outcomes in patients
with non-alcoholic steatohepatitis.
Objective: To assess the effect of vitamin E on ALT status in patients with HCV genotype 3.
Material and Method: This randomized, placebo-controlled, double-blind trial was conducted in a single tertiary-care
hospital (Rajavithi Hospital, Bangkok) between 2010 and 2011. We included patients with HCV genotype 3 infection, unable
to receive or tolerate, or did not respond to standard therapy. Responders were defined as patients exhibiting a decrease in
serum ALT of at least 5% below the baseline valueafter 12 weeks of treatment.
Results: Thirty-seven eligible patients were randomly assigned either to receive vitamin E 400 IU twice daily (n = 19) or
placebo (n = 18; 1 dropped outearly) for 12 weeks.In all, 11of 19 patients in the vitamin E group (57.8%) and 5 of 17 patients
in the placebo group (29.4%) were ALT responders. Among responders,serum ALT levels weregreatly decreased in the
vitamin E group (reducing from 122.6+80.1 IU/L to 68.4+25.3 IU/L, p = 0.016), when compared withthe placebo group
(reducing from 89.2+40.6 IU/L to 73.6+30.6 IU/L, p>0.05). Vitamin E treatment was well-tolerated with no serious adverse
events in the present study.
Conclusion: Vitamin E treatment decreasedserum ALT levels in patients with HCV genotype 3. Because of its good safety
profile, vitamin E may be a worthwhile supportive therapy for patients with HCV, particularly for those who were unable to
achieve viral eradication by standard therapy.
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Chronic hepatitis C virus (HCV) infection is a
major cause of chronic liver disease and hepatocellular
carcinoma worldwide. Recent epidemiological studies
have reported a global prevalence of chronic HCV
infection of approximately 2%, representing 120-170
million people(1). HCV treatment with pegylated
interferon plus ribavirin results in a sustained virological
response rate of approximately 50-60%(2). However, both
interferon and ribavirin are expensive and associated
with numerous side effects that are not well tolerated
by patients. As a result, many patients with chronic

HCV, particularly those living in developing countries,
do not undergo available therapies or are nonresponsive
to current treatment regimens, which may be partly due
to their inability to tolerate the full therapy. Therefore,
both clinicians and patients have an interest in studying
other potential alternative therapies to slow the
progression of liver disease in these difficult HCV
patients.

HCV infectionis characterized by systemic
oxidative stress that is most likely caused by a complex
combination of chronic inflammation, iron overload
and proteins encoded by HCV(3). The increased
generation of reactive oxygen species (ROS), together
with decreased intrahepatic antioxidant defense, is
associated with ongoing lipid and protein oxidation,
which promotes the development and progression of
liver damage(3,4). In addition, several studies have
demonstrated that ROS might play an important role
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in the procarcinogenic effect of HCV infection by
inducing host DNA damage(5-7). Taken together,
oxidative stress is believed to contribute substantially
to the progression of liver fibrosis and to the risk of
developing hepatocellular carcinoma during the course
of HCV infection.

Several clinical studies have evaluated the
role of antioxidant regimens in patients with liver disease
of various etiologies(8,9). Although somewhat
controversial, antioxidant supplements have not
demonstrated significant beneficial effects in most
studies, including a recent Cochrane meta-analysis
of 1,225 patients(8,9). Among these investigated
antioxidants, vitamin E is the most efficient natural,
lipid-soluble antioxidant and has been shown to protect
hepatocytes from oxidative damage in animal
studies(10). However, the available data on vitamin E
monotherapy in patients with chronic HCV are limited.
In a pilot study of vitamin E monotherapy in 23 HCV
patients, a significant reduction in alanine amino-
transferase (ALT) level was observed in 11 patients
(48%), but neither complete ALT normalization nor
virological response was seen(11). Recently, vitamin E
was shown to be effective in the treatment of
nonalcoholic steatohepatitis (NASH)(12), a severe form
of fatty liver disease that is pathogenetically linked to
the state of insulin resistance and oxidative damage(13).
Fatty liver is very common in chronic hepatitis C,
encountered in 40 to 86% of patients according to
genotype(14). Notably, HCV-induced hepatic steatosis
and insulin resistance are primarily reported in patients
with HCV genotype 3 infection and are associated with
fibrosis progression and a reduced rate of sustained
virological response to anti-HCV therapy(14).
Accordingly, the present study was conducted to
evaluate whether treatment with vitamin E improves
the aminotransferase status of patients with hepatitis
C genotype 3.

Material and Method
Patients

The present study enrolled adults aged 18
years or older, who had chronic hepatitis C, based on
the presence of anti-HCV antibody, detectable serum
HCV-RNA and ALT level above the upper normal limit
(>40 IU/L) and the exclusion of other causes of hepatitis
by abdominal ultrasonography or liver histology. HCV
genotype 3 was diagnosed in all patients. Patients were
excluded if they were unable to take oral medications;
used interferon within 90 days or ribavirin within 30
days prior to enrollment; used any investigational drug

within 30 days before enrollment; were females of
childbearing age who were either pregnant, breast-
feeding, or not using birth control; had a history,
physical examination, and laboratory findings showing
evidence of cirrhosis; had a history of alcoholism or
alcohol consumption of more than 40 g/day; had acute
hepatitis A or were co-infected with HBV or HIV; had
any alternative cause of liver disease; had a history of
hypersensitivity or intolerance to vitamin E; and were
clinically unstable or had any concomitant condition
which  would preclude participation in this trial. With
regard to the possible confounding effect of other
compounds that may contribute some antioxidant
properties, the specified exclusion criteria included use
of silymarin or other milk-thistle preparations, vitamin
C, selenium, beta-carotene, glutathione, N-acetyl
cysteine, or nonprescribed complementary alternative
medications (including dietary supplements, high-dose
multi-vitamins, herbal preparations, and special teas)
within 30 days before screening. Subjects were also
excluded if they were unwilling to refrain from taking
these medications until completing the study.

Method
This randomized, double-blind, placebo-

controlled study was conducted at a single tertiary-
care hospital (Rajavithi Hospital, Bangkok, Thailand)
between September 2010 and February 2011. The study
protocol was reviewed and approved by the Medical
Ethics Committee of Rajavithi Hospital  (No. 21/2552)
and the Research Committee of the Gastroenterological
Association of Thailand. All participants provided
informed consent before enrollment. Randomization
was performed in a standard fashion using a
randomization list kept in sealed envelopes, and
investigators were blinded until the database was
locked at the completion of the trial. Patients were
randomly assigned into two treatment groups: 19
patients received a vitamin E 400 IU tablet (vitamin E
400 IU Natural; Dr. Fritz Bode GmbH, Rheinfelden,
Germany) twice daily, and another group of 18 patients
received one placebo tablet twice daily for 12 weeks.
The vitamin E dose selected for this study was 800 IU
per day, which has been used in previous clinical trials
and provedto be safe and well tolerated in short- and
long-term use for various indications(11,12). Subjects were
instructed to take study medications with food. Patients
were followed-up at 0, 4, and 12 weeks during the
treatment period. Serum HCV-RNA was measured by a
quantitative assay (COBAS Amplicor 2.0®, Roche
Molecular Diagnostics, Pleasanton, CA, USA; limit of
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detection = 10 IU/mL), and HCV genotypic assay
(Hepatitis C virus Genotype 2.0® Assay (LiPA) Line
probe, Innogenetics, Ghent, Belgium) was also
performed. Laboratory tests (liver function test:
albumin, aspartate aminotransferase [AST], and alanine
aminotransferase [ALT]) were also performed at each
follow-up visit. At the time of each visit, patients were
questioned regarding the occurrence and nature of any
adverse events. All such events were recorded in the
patients’ medical records and case report forms.
Adverse events were characterized as simple or life-
threatening and assessed by causality as probably
related, possibly related, unlikely to be related or not
related to the study medication.

Assessment of efficacy and safety
The primary efficacy endpoint was change in

ALT level, assessed at multiple time points. Patients
were divided into two groups after termination of the
study, based on the change in ALT level upon vitamin
E treatment. The two groups were designated
“responders” and “non-responders”. Responders were
defined as patients exhibiting a decrease in serum ALT
of at least 5% below the baseline value after 12 weeks
of treatment. The safety parameters that were assessed
included adverse events and laboratory safety tests.

Statistical analyses
The sample size was calculated by comparison

of proportion differences between two groups to
provide >90% power to detect a 30% difference in ALT
level between the two groups using the two-sided
Fisher’s exact test, with a significance level (alpha) of
0.05 (p1 = 0.01 and p2 = 0.5) (11). Data from all patients
were analyzed by intention-to-treat. One enrolled
patient declined to participate before receiving study
medication and was excluded from the analysis. Patients
who dropped out of the study or who failed to return
for follow-up were analyzed based on last observation
carried forward. Primary efficacy analyses compared
ALT levels at the end of the treatment according to the
treatment group. Secondary analyses included baseline
and biochemical variables compared between the
responder and nonresponder groups. Data were
presented as mean + standard deviation (SD) for
continuous variables and number (%) for categorical
variables. Differences in the frequencies of events
between two groups were analyzed using Chi-square
test or Fisher exact test. Student t-test or Mann-withney
test was used to compare continuous variables between
two groups. A p-value less than 0.05 was considered to

be statistically significant.

Results
Patient characteristics

Thirty-seven patients were enrolled in the
present study. Nineteen patients were randomly
assigned to the vitamin E group, and 18 patients were
randomly assigned to the placebo group. Thirty-six
patients completed the present study; one patient in
the placebo group dropped out after enrollment due to
personal reasons and did not receive any study
medication (Fig. 1). Baseline demographics and
biochemical and disease-related characteristics did not
differ between the two treatment groups (Table 1, 2).
The mean age of both groups was 50 years, with ranges
of 31 to 62 years in the vitamin E group and 31-63 years
in the placebo group. Female predominance was present
in both groups. Nine patients (25%) were overweight
(BMI 23-24.9 kg/m2), and 14 patients (39%) were obese
(BMI >25 kg/m2) according to the proposed criteria for
Asian populations(15). Significant co-morbidities were
reported in 44.4% of patients: hypertension in 30.6%,
dyslipidemia in 11.1% and diabetes mellitus in 5.6%.
The most commonly identified route of HCV acquisition
was history of blood transfusion (40% of patients),
whereas “no identifiable risk factor” was reported in
25% of patients. Three patients (8.3%) had
unsuccessful previous treatment with pegylated
interferon plus ribavirin. Baseline ALT levels were 105.05
(+66.925) IU/L and 107.47 (+71.228) IU/L in the vitamin
E and placebo groups, respectively, with no statistically
significant difference between the groups (Table 1, 2).

Treatment efficacy
Following 12 weeks of treatment, serum ALT

levels were reduced from 105.1 (+66.9) IU/L to 96.5 (+88.6)
IU/L in the vitamin E group (p = 0.260 by Wilcoxon
signed-rank test), while serum ALT levels increased

Fig. 1 Patient disposition flow chart.
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from 107.5 (+71.2) IU/L to 120.4 (+84.6) IU/L in the
placebo group (Fig. 2). Eleven of 19 patients in the
vitamin E group (57.8%) were responders (ALT levels
reduced from 122.6 (+80.1) IU/L to 68.4 (+25.3) IU/L;
55.78% reduction; p = 0.016), whereas 5 of 17 patients
in the placebo group (29.41%) were responders (Table
3, 4). One patient inthe vitamin E group achieved ALT
normalization.

Safety and tolerability
Treatment was well tolerated in both vitamin

E and placebo groups. Mild and transient, non-specific
adverse events were reported, including fatigue,
headache, sleep disturbance, early hunger, weight gain,
abdominal pain, myalgia and stress (Table 5). The
overall distribution of individual adverse events did
not differ significantly across the study groups. No
cases of serious adverse events or significant
hepatotoxicity requiring reduction or discontinuation
of the study medication were reported.

Discussion
In the present study, nearly 50% of chronic

hepatitis C patients responded favorably to treatment
with high-dose vitamin E (800 IU/day) as indicated by
significantly decreased serum ALT levels. The
beneficial effect on ALT levels was observed early, after
four weeks of vitamin E treatment. Nevertheless, a small
number of patients (26%) demonstrated a substantial
decrease in ALT (more than 35% from baseline
levels), and only one patient achieved complete ALT
normalization. These results confirmed the previous
findings of Von Herbay et al(11). Compared withVon
Herbay et al(11), the present study hada larger sample
size and focusedexclusively on HCV genotype 3, which
is most often associated with hepatic steatosis. Because
the pathogenesis of liver damage in patients with
chronic hepatitis C is partly associated with an
increased formation of ROS, which is capable of
inducing oxidative damage to DNA and cell
membranes(3-7), the authors speculate that the primary

Characteristics Vitamin E Placebo Total p-value
(n = 19) (n = 17) (n = 36)

Age (year) 0.809a

Mean + SD 48.8+8.3 49.5+8.6 49.2+8.3
Median (min-max) 50 (31-62) 50 (31-63) 50 (31-63)

Sex 0.923b

Male 7 (36.8) 6 (35.3) 13 (36.1)
Female 12 (63.2) 11 (64.7) 23 (63.9)

HCV-RNA, IU/ml 1,540,000+2,215,000 1,180,000+2,068,000 1,370,000+2,122,000 0.605c

Log10 5.6+0.8 5.4+0.7 5.5+0.7 0.625a

Duration 4.1+6.5 4.4+6.8 4.2+6.6 0.873a

Previous treatment failure 2 (10.5) 1 (5.9) 3 (8.3) 0.999d

Comorbidities 8 (42.1) 8 (47.1) 16 (44.4) 0.765b

Hypertension 5 (26.3) 6 (35.3) 11 (30.6) 0.559b

Diabetes mellitus 1 (5.3) 1 (5.9) 2 (5.6) 0.999d

Dyslipidemia 2 (10.5) 2 (11.8) 4 (11.1) 0.999d

Coronary artery disease 1 (5.3) 1 (5.9) 2 (5.6) 0.999d

Asthma 1 (5.3) 1 (5.9) 2 (5.6) 0.999d

Mode of transmission
Blood transfusion 7 (36.8) 7 (41.2) 14 (38.9) 0.790b

Tattoo 5 (26.3) 4 (23.5) 9 (25.0) 0.999d

IVDU 3 (15.8) 2 (11.8) 5 (13.9) 0.999d

Sexual 1 (5.3) 0 (0.0) 1 (2.8) 0.999d

Unknown 5 (26.3) 4 (23.5) 9 (25.0) 0.999d

Alcohol consumption 4 (21.1) 4 (23.5) 8 (22.2) 0.999d

Smoking 5 (26.3) 4 (23.5) 9 (25.0) 0.999d

Adequate exercise 13 (68.4) 12 (70.6) 25 (69.4) 0.888b

Table 1. Demographic and disease-related characteristics

Values are represented as n (%), mean + SD, ap-value from independent t-test, bp-value from Chi-square test, cp-value from
Mann-Whitney U-test, dp-value from Fisher’s exact test
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mechanism by which vitamin E has a beneficial
effect on serum ALT levels is through its antioxidant
properties.

Vitamin E therapy has been associated with a
high rate of overall improvement in NASH in terms of
reducing serum ALT levels, hepatic steatosis and
lobular inflammation(12). In Western populations, fatty
liver and features of insulin resistance are very common
among patients with HCV infection, particularly in those
with genotype 3(14). Thus, NASH has been reported in
up to 10% of HCV patients, and it was associated with
higher ALT levels and more aggressive liver disease
compared with HCV patients without NASH(14,16).
Despite limited data, these findings have been
reproduced in Asian populations(17,18). In the present
study, 39% of patients were obese and 36% of patients
had other features of insulin resistance (diabetes,
hypertension, and dyslipidemia). With the limitation of
a small number of patients in our study, we did not find
correlations between BMI categories or comorbidities
and ALT responses following vitamin E therapy.

 Vitamin E Placebo
group group

Responder* (n, %) 11/19 (57.9) 5/17 (29.4)
Nonresponder (n, %) 8/19 (42.1) 12/17 (70.6)

Table 3. Treatment responses between the vitamin E and
placebo groups

* Responders were defined by a significant reduction of at
least 5% in alanine aminotransferase level from baseline levels
after treatment

Low vitamin E levels have been observed in
patients with various etiologies of liver disease,
including hemochromatosis, alcohol, Wilson’s disease,
and chronic hepatitis C(19,20). The mechanism underlying
low vitamin E levels remains unclear. Nevertheless, it is
thought to be related to elevated levels of free iron(19,20).
The significance of the role played by ordinary
micronutrients in patients with chronic liver disease
has not been well characterized.

The primary endpoint in the present study
was changes in ALT levels, which we believe to be a
clinically important endpoint without requiring liver
biopsy. Precedence for this rationale was established
by earlier trials of antiviral therapies for chronic hepatitis
C, before the advent of qualitative assays for HCV-
RNA, which used biochemical response (changes in
hepatic transaminase activity) as the primary endpoint
of treatment(21-23). Studies of combining interferon and
ribavirin have consistently demonstrated improvement
in serum ALT activity, necroinflammatory activity,
and even in some measures of hepatic fibrosis, with
successful viral eradication(24-28). Biochemical and
histological improvement is also evident in many
patients, even when sustained virological response
has not been achieved(23-25). Histological improvement;
however, frequently accompanied biochemical
improvement in these studies during IFN therapy, and
many consider that serum ALT activity may provide an
indirect marker to improve disease activity, although
this has not been conclusively demonstrated(23).

In conclusion, vitamin E treatment decreases
serum ALT levels in patients with CHC genotype 3.
Because of its good safety profile, vitamin E may be a
worthwhile supportive therapy for patients with CHC,
particularly in those who were unable to achieve viral
eradication by standard therapy.
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Characteristics Vitamin E Placebo Total
(n = 19) (n = 17) (n = 36)

Hypersomnia 1 (5.3) - 1 (2.8)
Stress 1 (5.3) - 1 (2.8)
Early hunger 1 (5.3) - 1 (2.8)
Headache 1 (5.3) 2 (11.8) 3 (8.3)
Fatigue 2 (10.5) 5 (29.4) 7 (19.4)
Weight gain 1 (5.3) - 1 (2.8)
Insomnia - 1 (5.9) 1 (2.8)
Abdominal pain - 1 (5.9) 1 (2.8)
Myalgia - 3 (17.6) 3 (8.3)

Table 5. Adverse events

Values are represented as n (%)
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