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Abstract

AIM: To evaluate the safety and efficacy of vitamin E
in children with chronic hepatitis B.

METHODS: We randomly assigned patients with
chronic hepatitis B, positive for hepatitis B e antigen
(HBeAg), to receive either vitamin E or placebo once
daily for 6 mo in a 3:1 ratio and double-blind manner.
The primary end point was HBeAg seroconversion,
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defined as the loss of HBeAg, undetectable levels of
serum hepatitis B virus DNA, and the appearance of
antibodies against HBeAg 12 mo after therapy.
RESULTS: At baseline visit, 49 patients had normal
and 43 had increased serum aminotransferase levels.
Twenty-nine patients did not respond to previous
treatment with interferon-a or lamivudine. Seventy-six
children completed the study; 16 were non-compliant
(n = 7), lost to follow-up (7 = 7), or started another
antiviral treatment (7 = 3). Intention-to-treat analysis
showed HBeAg seroconversion in 16 children (23.2%)
treated with vitamin E and two (8.7%) in the placebo
group (P = 0.13). Vitamin E was well tolerated.
CONCLUSION: There is only a tendency that vitamin
E may promote HBeAg seroconversion. Therefore larger
studies are needed to clarify the role of antioxidants in
the therapy of chronic hepatitis B.
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INTRODUCTION

More than 350 million people worldwide are chronically
infected with hepatitis B virus (HBV). Chronic HBV
infection causes cirrhosis, hepatocellular carcinoma, and
end-stage liver disease which accounts for approximately
1 million deaths each year. In most countries horizontal
transmission of HBV is the main route of infection
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during childhood"™. In this age group the first stage of
infection is characterized by the presence of hepatitis B s
antigen (HBsAg) and hepatitis B e antigen (HBeAg)
in serum, a high virus load, and low inflammatory
activity. These parameters indicate a low or absent
immune response against HBV which can persist for
decades. The great majority of patients in this “immune
tolerance” phase have no sustained response to current
treatment”. However, it is known that chronic HBV
carriers show spontaneous HBeAg seroconversion at
approximately 10% per year”. Among patients with
predictors of beneficial response such as high levels of
serum transaminases and low levels of HBV DNA, only
approximately one-third respond to interferon alpha®”
and about 20% respond to nucleoside analogues[w’lz].
Furthermore, it has been shown that interferon alpha
treatment simply accelerates anti-HBe seroconversion”.
The question of whether it is worth treating a patient
is further complicated by the significant side effects of
interferon alpha treatment and the potential to develop
resistance to nucleoside analogues. Therefore further
treatment options are needed.

Since a defective immune response is likely to be one
factor in the pathogenesis of liver damage caused by HBV,
immunomodulatory substances have been tested for the
treatment of chronic hepatitis B"" but the results are
conflicting. In a recent placebo controlled study, Andreone
et al™ tested vitamin E for chronic hepatitis B. In this pilot
trial, the response rate was significantly higher in patients
in the vitamin E group than in the placebo group.

Vitamin E is an antioxidant in the cell membrane
which acts as a scavenger of free radicals. In patients
suffering from various hepatopathies, it is able to protect
against liver damagem’zzl. Vitamin E was also shown to
enhance clinically relevant T-cell-mediated function™.

The purpose of this study was to evaluate the safety
and efficacy of a high-dose 6-mo course of vitamin E
in a large number of chronically infected children. Our
study included a 12-mo follow-up period, which allowed
us to evaluate post-treatment effects and the durability
of response.

MATERIALS AND METHODS

We conducted a prospective, randomized, double-
blind, placebo-controlled study of patients with chronic
hepatitis B in 22 German centers and one Austrian
center. The dose of vitamin E depended on the patients’
weight. Children below 20 kg received 200 IU of RRR-
a-tocopheryl acetate concentrate once daily for 6 mo.
Patients between 20 and 40 kg received 400 1U and
patients of more than 40 kg received 600 IU once daily for
6 mo (Cognis, Nutrition&health, Dusseldorf, Germany).
After the treatment period, patients were followed up
for 12 mo. Placebo capsules were indistinguishable from
vitamin E capsules and were produced by the same
company. Eligible patients were randomized to receive
either vitamin E or placebo in a 3:1 ratio. Patients were
randomly assigned by a computer-generated program at

the study center (Children’s Hospital, Helios Klinikum
Wuppertal, Germany).

The local ethics committee (Witten-Herdecke
University, Germany) approved this study. Written consent
was given from parents and also from the patient if older
than 11 years.

Inclusion criteria

Inclusion criteria were: (1) age between 1 and 17 years;
(2) presence of HBsAg and HBeAg for at least 6 mo;
(3) presence of HBV DNA in serum for at least 6 mo
(HBV-DNA > 10000 copies/mL).

Exclusion criteria

Exclusion criteria were: (1) antiviral therapy within the
6 mo prior to the study; (2) concurrent participation
in another clinical trial; (3) hepatic decompensation;
(4) co-infection with hepatitis C, hepatitis D or human
immunodeficiency virus; (5) pregnancy or breast feeding;

Monitoring

The following biochemical and virological data were
examined at baseline visit and 2, 4, 6, 12 and 18 mo after
starting therapy: vitamin E, aspartate aminotransferases,
y-glutamyl transferase, complete blood count,
thromboplastin time, thyroid stimulating antibodies, HBV
DNA, HBeAg, anti-HBe, HBsAg, anti-HBs. At each
visit, the child underwent a physical examination and was
interviewed regarding potential side effects and adverse
reactions. Biochemical and serological markers of hepatitis
B infection were tested in each centet.

Evaluation of efficacy

The primary end point for efficacy was seroconversion
to anti-HBe, loss of HBeAg and loss of HBV DNA at
the end of follow-up (12 mo after treatment), defined as
HBV-DNA level under 400 copies/mL or in other tests
<5 pg/mL.

Statistical analyses
The comparison of groups with respect to responses at
18 mo was done by Fishet’s exact test.

RESULTS

Characteristics of patients

Ninety-two children and adolescents wete entolled in the
study. Baseline characteristics of the patients are shown
in Table 1. Vitamin E and placebo groups were similar
with respect to demographic and clinical characteristics.
Of the 76 patients completing the study, 18 (16 vitamin
E and two placebo) responded to therapy as defined
by HBeAg seroconversion, loss of HBeAg and HBV
DNA (< 400 copies/mL) and normalization of alanine
aminotransferase (ALT).

Exclusion of patients

Of the 92 patients enrolled, 16 were excluded (13 of the
vitamin E and three of the placebo group). Seven patients
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Vitamin E Placebo

Total 56 20
Sex (%)

Female 22 (39.3) 8 (40)

Male 34 (60.7) 12 (60)
Age (yr) 10.4 11.8
Alanine transaminase level (%)

Normal 33 (58.9) 13 (65)

Elevated 23 (41.1) 7 (35)

More than double above normal level 8 2
HBV-DNA (%)

<1000 pg/mL 22 (39.3) 7 (35)

>1000 pg/mL 35 (60.7) 13 (65)
Route of transmission (%)

Parenteral 1(1.8) 1(5)

Vertical 34 (60.7) 10 (50)

Unknown 21 (37.5) 9 (45)
Interferon alpha pre-treatment (%)’ 11 (19.6) 4 (20)
Lamivudine pre-treatment (%)' 5 (8.9) 3 (15)
HBeAg seroconversion (%) 16 (28.6) 2 (10)

'Four patients were treated first with interferon alpha and re-treated with
Lamivudine; 12 mo follow-up evaluation after end of treatment.

were non-compliant as medication was taken only for a
reduced period or was taken irregularly and one patient
administered additional self-medication with vitamin E.
Seven patients were lost to follow-up and three patients
started treatment with interferon alpha or lamivudine.

Dosage

Twenty-six of the 69 (37.7%) patients in the vitamin
E group received 600 I1U, 30 (43.5%) 400 IU and eight
(11.6%) 200 IU.

Levels of transaminases before treatment

Patients were classified into two groups: one with nor-
mal transaminase levels and the second with elevated
transaminase levels. In the children who responded to
therapy, eight patients had normal transaminase levels
before treatment and eight patients had elevated trans-
aminases, while all children with response in the placebo
group had elevated transaminases (Table 2). Eighteen
children seroconverted to anti-HBe and 15 of them
showed ALT elevation before seroconversion (mean 3.2
times normal range). In three of these patients transami-
nases increased slightly only before seroconversion while
the rest of them had a mild transaminase flare immedi-
ately before and during anti-HBe seroconversion. None
of them showed acute exacerbation of hepatitis B.

Levels of HBV DNA

Patients were classified into two groups: one with low
HBV DNA titers of less than 1000 pg/mL and one with
high HBV DNA of mote than 1000 pg/mL. Twelve
(75%) patients with low and four (25%) with high viral
DNA responded to vitamin E. In the two responders
in the placebo group, one patient had high HBV DNA
titers and one low.
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Vitamin E Placebo

Total 16 2
Sex (%)

Female 10 (62.5) 2 (100)

Male 6375 0
Age (yr) 124 14.2
Alanine transaminase level (%)

Normal 8 (50) 2 (100)

Elevated 8 (50) 0
HBV-DNA (%)

<1000 pg/mL 12 (75) 1(50)

>1000 pg/mL 4 (25) 1(50)
Route of transmission (%)

Parenteral 163) 0

Vertical 8 (50) 0

Unknown 7 (43.7) 2(50)
Interferon alpha pretreatment (%) 2 (11) 0
Lamivudine pretreatment (%) 0 1 (50)
Dosage (%)

200 IU Vitamin E 0

400 IU Vitamin E 4 (25)

600 IU Vitamin E 12 (75)
HBeAg seroconversion after initiation of treatment

6 mo 6 0

12 mo 7 1

18 mo 3 1

Route of infection

Thirty-four patients (49.3%) in the vitamin E group and
10 patients (43.5%) in the placebo group were likely to
be infected by her mother, either perinatally or later in
childhood. Of these, nine children responded to vitamin
E treatment; none of the children in the placebo group
responded. The route of infection was unknown in 21
children (30.4%) in the vitamin E group and nine (39.1%)
in the placebo group. Eight and two children responded
to therapy, respectively. The only patient with parenteral
infection in the vitamin E group responded to therapy
while the child in the placebo group did not.

Side effects

The therapy was well tolerated. Three children treated
with vitamin E experienced self-limited gastroenteritis
of 1-3 wk duration. Monitoring of the above-mentioned
biochemical and clinical data did not reveal any other
side effects or adverse events. No child had before or
during follow-up abnormal TSH or thromboplastin time.
There was no significant increase in the GGT-level and
no pathological change of the whole blood count.

Time of HBeAg seroconversion

In the vitamin E group, six patients responded during
vitamin E treatment, seven within the first year and three
at 18 mo after the start of therapy. In the placebo group,
both patients responded only during the follow-up pe-
riod at 12 and 18 mo. During anti-HBe seroconversion
and loss of HBeAg no child developed acute exacerba-
tion of hepatitis B.



Gerner P et a/. Vitamin E for the treatment of hepatitis B

7211

40 -
30 +
jan
3
(=)}
E
£
3
9] 20 +
w
w
£
£
8
.
or 5% =
0 | |
0246 1218 02 461218
Placebo Vitamin E

Figure 1 The significant vitamin E levels before, during and after
treatment (mean * SD) in patients treated with placebo or vitamin E.

Vitamin E levels

A significant increase in vitamin E levels was observed in
the vitamin E group. Vitamin E levels doubled within 2
mo and fell to starting levels immediately after cessation
of therapy. No significant change in vitamin E levels was
found in the placebo group (Figure 1).

DISCUSSION

The results of this study suggest that vitamin E is well
tolerated in children and adolescents with chronic hepati-
tis B and yields a higher HBeAg seroconversion rate than
patients treated with placebo. Among 69 children treated
with vitamin E, 23.2% became negative for serum markers
of viral replication (HBeAg and HBV DNA). As expect-
ed, an 8.7% spontaneous rate of anti-HBe seroconver-
sion and loss of HBeAg was found in the control group,
in line with previous reports[5’8‘24’26‘. The response rate in
vitamin E-treated-children was slightly worse than in pa-
tients treated with interferon alpha[s’g‘%%l and comparable
with the treatment with nucleoside analogues[m'lz]. This
is surprising since the majority of children treated in our
study had poor predictors of virological response. Among
children who completed the study, approximately two-
thirds had normal ALT levels and high levels of viremia,
and one-third were resistant to one or two previous anti-
viral treatments. In the study of Andreone ez a/*", 7 of 15
patients treated with vitamin E showed normalization of
ALT levels, 8 of 15 became negative for HBV DNA, and
3 of 7 HBeAg positive patients achieved seroconversion
which differed significantly from the placebo group. It is
known that seroconversion of HBeAg may occur after
years of treatment with interferon or lamivudine. In our
study population, 19 children were treated with interferon
or lamivudine before treatment with vitamin E (Table 1).
Only one child was treated 7-12 mo before entering this

study with interferon, and another three patients were
treated 12-36 mo before starting this study. The remain-
ing patients received antiviral therapy more than 2 years
before the study. We therefore think that antiviral therapy
prior to the study should not be a significant bias of the
results of this study.

It is known that vitamin E improves the amino-
transferase status in patients with various liver diseases
such as hepatitis C, hemochromatosis and Wilson’s
disease”™. This effect is probably based on its antioxidant
properties, resulting in the protection of liver damage by
oxidative stress. However, immunomodulatory effects
are also documented. It was shown 7 vivo that vitamin E
enhances T cell-mediated function, acts as a proliferative
stimulator of lymphocytes and has natural killer cell
activity[23’27’28]. Furthermore, T helper cells are polarized
towatrds the T helper-1 phenotype which is known to be
under-represented in chronic hepatitis B carriers™. Tt
can be hypothesized that these effects of vitamin E may
be a factor in the antiviral immune response seen in our
patients.

According to current consensus statements on the
treatment of HBeAg positive hepatitis B, only patients
with ALT levels greater than double normal values, or
moderate/severe hepatitis on biopsy should be considered
for therapy[so'n]. In childhood, however, the majority of
patients are immune tolerant to HBV, resulting in no
significant liver inflammation. The results of this study
suggest that vitamin E may be used for these patients; this
is supported by the finding that half of the patients with
HBeAg seroconversion had normal aminotransferases
before treatment. Moreover, it may be useful for patients
who have previously failed with interferon alpha or
nucleoside analogues as re-treatment with the same
drugs either as monotherapy or in combination”>!, The
excellent safety of vitamin E found in this study and in
many other reports, even in long-term treatment, further
favors this therapy™.

Although the HBeAg seroconversion rate was higher
in the vitamin E group, our study population is too small
to show a significant difference between the two groups.
Our study is hampered by the relatively high number
of patients who had to be excluded because of non-
compliance or loss of follow-up. This may in part be
due to the long follow-up period and the high number
of treatment centers involved in this study. Furthermore,
some patients may not have been convinced that vitamin
E can be used as a “real” drug and can be effective
against hepatitis B. The results of this study may,
however, improve the motivation of such patients and
lead to a bigger study population.

We conclude that treatment with high doses of
vitamin E is well tolerated and may promote HBeAg
seroconversion even in difficult to treat patients, but
further studies are warranted to verify the effectiveness
of vitamin E.
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of patients fail to respond to treatment. Moreover during the so-called immune
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Innovations and breakthroughs

Recent reports have demonstrated that treatment with vitamin E can normalize
liver transaminases and may also lead to HBeAg seroconversion. In this report,
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than in the placebo group but this effect did not reach significance.
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