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INTRODUCTION
Chronic hepatitis B virus (HBV) infection is a serious
problem because of its worldwide distribution and
possible adverse sequelae, such as cirrhosis and
hepatocellular carcinoma. The World Health
Organization estimates that HBV has infected more than
350 million people worldwide, and up to 20% of them
will become chronic carriers and will be at significant
risk for cirrhosis and HCC. The ultimate goal of the
therapy for chronic hepatitis B is to prevent progression
to cirrhosis and to prevent development of HCC. Various
subgroups of hepatitis B surface antigen (HBsAg)
positive patients with chronic hepatitis have been
identified. Typical patients have hepatitis B e antigen
(HBeAg) and HBV DNA in serum during the active
phase of the disease and usually show remission if they
seroconvert to antibody to HBeAg (anti-HBe). However,
a subset of patients has been found to be HBeAg negative
but instead to have anti-HBe and HBV DNA in serum.
This form of hepatitis is characterized by a progressive and
relapsing course with fluctuations of viral replication[1,2] and
a poor response to interferon α (IFN-α) therapy[3-11].
        Thymosin a1 (T-a1) is an immune modifier that
has been shown to trigger maturational events in
lymphocytes, to augment T-cell function, and to
promote reconstitution of immune defects[12]. T-a1
has been shown to promote disease remission and

cessation of HBV replication in patients with HBeAg-
positive chronic hepatitis B without significant side
effects[13,14]. Moreover, clinical trials using T-a1 in the
treatment of patients with immunodeficiency or cancer
indicate that this agent is nontoxic, enhances immune
responsiveness and augments specific lymphocyte
functions, including lymphoproliferative responses to
mitogens, maturation of T-cells, antibody production, and
T-cell mediated cytotoxicity[15,16]. Based on these
observations, we conducted a randomized, controlled trial
to compare the efficacy and the safety of T-a1 versus
IFN-α therapy in anti-HBe and HBV DNA positive
chronic hepatitis B.

MATERIALS AND METHODS
Materials
Forty-eight Chinese patients were enrolled in the study.
All patients met the following criteria for entry: age
between 18 and 60 years; presence of HBsAg in serum
for at least 12 months; positive serum tests for anti-HBe
and HBV DNA, documented on at least two occasions
and at least 3 months apart during the 12 months before
entry; aminotransferase levels higher than 1.5 times that
the upper normal limit for at least 12 months; and liver
biopsy taken within 3 months before enrollment showing
chronic hepatitis. Eligible patients with evidence of
cirrhosis were also included. Patients treated with
immunosuppressive or antiviral therapy within 1 year
before entry, and those with concurrent hepatitis C virus,
hepatitis delta virus, and human immunodeficiency virus
infections, causes of liver disease other than HBV,
intravenous drug abuse, pregnancy, malignancy,
decompensated liver disease, chronic renal failure, or
other serious medical illness that might interfere with
this trial were excluded.
        Thirty patients with the same virological and
clinical characteristics, who were never treated with
IFN-α and followed up for at least 12 months, were
used as a historical control (HC) group to evaluate the
efficacy of the therapies.

Methods
Forty-eight patients were randomly divided into two
groups to receive either a 6-month course of T-a1
(Zasaxin, supplied by SciClone Pharmaceuticals
Inc. ,  San Mateo,  CA) at  a  dose of  1.6 m g
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subcutaneous injection twice a week or a 6-month course
of IFN-α at a dose of 3-5 MU subcutaneous injection
daily for fifteen days, then three times weekly. The
patients assigned as a historical control group were
followed up without specific treatment. All patients were
assessed biweekly for the first 2 months of study, and
then monthly for a total study duration of 12 months.
Clinical and laboratory assessments consisted of a
detailed history, including postinjection symptoms and
physical examination; routine serum biochemical tests
(serum alanine transaminase (ALT), aspartate
transaminase (AST), r-glutamine transpeptidase (r-GT),
alkaline phosphatase (AKP), albumin, globulin, bilirubin,
etc.); complete cell count; markers of HBV replication
and urine analysis. All biochemical and hematological
tests were performed with routine automated techniques.
HBV-markers (HBsAg, HBsAb, HBeAg, HBeAb,
HBcAb and lgm HBcAb) were detected by
enzymelinked immunosorbent assay (ELISA) method.
Serum HBV DNA was detected by polymerase chain
reaction (PCR) method.
        Responses were evaluated both at the end of the
therapy and at the end of follow-up. A virological
response was defined as sustained disappearance of
serum HBV DNA, and a biochemical response as
sustained normalization of serum ALT. At the end of the
treatment and follow-up, a complete response was
defined as HBV DNA clearance from the serum and
normalization of ALT activity. Relapse was assessed on
the basis of ALT flare and/or HBV DNA reappearance
during the follow-up period.

Statistical analysis
Analysis of data was accomplished using Chi-square test.
P values less than 0.05 were considered to be statistically
significant.

RESULTS
Of the 48 patients enrolled in the study, 18 were
randomized to receive T-a1 and 30 to receive IFN-α
and all were followed up for 6- months. The three groups
were not significantly different in age, sex, biochemical,
histological, serological parameters and number of
patients with histological evidence of cirrhosis.
         The biochemical and virological modifications at
the end of treatment and follow-up period in the
two treated groups and the biochemical and
virological events in the HC group are illustrated in
Table 1. In the group receiving T-a1, serum HBV
DNA was negative in 9 of 18 patients at the end of
treatment. During the follow-up period, five other
patients showed HBV DNA loss at the 2nd, 3rd, 5th

(in 2 patients) and 6th month, respectively, whereas
HBV DNA reappeared in two at the 2nd and 3rd

month, respectively. In the group receiving IFN-α,
18 of 30 patients showed HBV DNA loss at the end
of treatment. However, during the 6-month  follow

up, HBV DNA reappeared in 9 patients (in 2 patients
at the 1st month, in 5 at the 2nd and in 2 at the 3rd

month), while no one lost HBV DNA. In the HC
group, HBV DNA became negative in 3 of 30 patients
at the 6th (in 2 patients) and 12th month, respectively,
whereas HBV DNA reappeared in one at the 8th

month. HBV DNA loss was significantly higher in
the T-a1 and IFN-α groups compared with the HC
group both at the end of therapy (χ2=11.98, P<0.01
and χ2=19.21, P<0.01, respectively) and follow-up
period (χ2=19.58, P<0.01 and χ2=5.46, P<0.05,
respectively).

Table 1 Responses to treatment in patients with chronic
hepatitis B

                                                     T-a1 (n = 18)           IFN-α (n = 30)          HC (n = 30)

                                                      After 6 mo of treatment        After 6 mo of follow-up

ALT normalization 7 (38.9%) 15 (50%) 3 (10%)

HBV DNA-negative 9 (50%)b 18 (60%)b 2 (6.7%)

ALT normal/HBV 6 (33.3%) 14 (46.7%)b 1 (3.3%)

DNA-negative

                                                     After 6 mo of follow-up        After 12 mo of follow-up

ALT normalization 12 (66.7%)ab 10 (33.3%) 2 (6.7%)

HBV DNA-negative 12 (66.7%)ab   9 (30%) 2 (6.7%)

ALT normal/HBV 10 (55.6%)ab   7 (23.3%) 1 (3.3%)

DNA-negative

aP<0.05, vs IFN-α; bP<0.01, vs HC.

          Serum ALT levels fell within the normal range
in 7 of 18 patients given T-a1, in 15 of 30 patients in
IFN-α group at the end of treatment and in 3 of 30
of the HC group after 6 months of follow-up. During
the follow-up, ALT became normal in six patients
receiving T-a1 and ALT flare occurred in one patient,
whereas five patients of the IFN-α  group showed
ALT flare, and no one had normal ALT. In the HC
group, ALT was normal in two patients between the
6th and 12th month of follow-up and  ALT flare was
seen in the three patients who  had normal ALT
during the first 6 months of follow-up. At the end of
the study period, a complete response (ALT
normalization and HBV DNA loss) was observed in
10  (55.6%) of 18 patients treated with T-a1, in 7
(23.3%) of 30 receiving IFN-α, and in 1  (3.3%)  of
30 in HC patients (T-a1 vs IFN-α, P<0.05 and T-a1
vs HC, P<0.01).
        Typical side effects of IFN-α treatment, such as
flu-like syndrome, fatigue, irritability, and headache,
were seen in most of the patients treated with IFN-
α . However, no serious or long-term side effects
were noted and no patients discontinued the
treatment. Therapy with T-a1 was not associated
with significant side effects. Only one patient
reported local discomfort at injection sites. No
systemic or constitutional symptoms were observed
with T-a1 administrations.
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DISCUSSION
Anti-HBe and HBV DNA-positive chronic hepatitis
B is a clinical entity distinct from classical HbeAg
positive chronic hepatitis B. This peculiar form of
hepatitis B is usually characterized by a severe
progressive outcome often leading to cirrhosis and only
occasionally shows spontaneous remission. These
patients present fluctuations of viral replication in
which relapses of hepatitis and periods of biochemical
remission and HBV DNA negativity may occur. IFN-
α treatment does not appear to be as successful as in
HBeAg positive disease[3-11]. Clinical studies
suggested that IFN-α  at the dosage ranging from
3MU to 9MU three times a week for 6months is able
to suppress HBV replication in more than 50% of
treated patients, but the relapse rate after treatment
withdrawal is high[3-11]. In our study, a complete
response was seen in 46.7% of the patients at the
end of treatment and in 23.3% at the end of follow-
up. Our results are similar to those previously
reported, and the response rate is far from satisfactory.
        The results of the present randomized, controlled
trial have shown that T-a1 therapy at a dose of 1.6
mg via subcutaneous injection twice a week for 6
months is effective and safe in anti-HBe and HBV
DNA-positive chronic hepatitis B, because nearly 60%
of the treated patients became HBV DNA-
seronegative 6 months after the end of therapy. This
response rate is not only significantly higher than that
of the spontaneous seroconversion rate (3.3% in this
study), but also obviously higher than the response to
IFN-α therapy alone (23.3%) assessed 6 months after
the end of therapy. The study showed that, at the dose
tested, T-a1 has the same efficacy as IFN-α  in
inducing clinical and virological remission. The
response rate in terms of ALT normalization and/or
HBV DNA loss was not significantly different in the
T-a1 group  as compared with the IFN-α group at the
end of the treatment (P>0.05). But there was
significantly difference in the response rate between
the two groups at the end of the follow-up (P<0.05).
The normalization of serum ALT and loss of HBV
DNA were observed more frequently in the IFN-α
group at the end of therapy and in the T-a1 group at
the end of  follow-up. Furthermore, in the T-a1 group,
the response to the treatment was also observed during
the follow-up period, but not in the IFN-α group. On
the basis of these results and considering that ALT
normalization and HBV DNA negativization may
spontaneously occur in the untreated patients infected
by the precore mutant virus, we retrospectively
compared the two treated groups with a group of
untreated patients followed for at least 12 months. The
results showed that a significant higher rate of complete
response occurred in the IFN-α group at the end of
therapy and in the T-a1 group at the end of follow-up
compared with the HC group.

       It is noted that the benefit of T-a1 was not
immediately apparent at the end of therapy. There
was a trend for complete virological response to
increase or accumulate gradually after the end of
thymosin therapy. This trend was also reported in a
multicenter American trial in which 5 of the 12
responders to T-a1 therapy showed a delayed response
[17]. This is in contrast to therapy with IFN-α, in which
responses usually occur during the first 4 months of
treatment. These contrasting patterns of response
were best demonstrated in a recent Italian study
involving HbeAg negative, HBV DNA-positive,
interferon naive patients with higher ALT level (181
± 159U/L), in which the complete response (ALT
normalization and HBV DNA loss) rate increased
gradually from 29.4% at the end of therapy to 41.2%
6 months after the end of T-a1 therapy. In that study,
the response to interferon therapy decreased from 43.
8% at the end of therapy to 25% 6 months after the
end of therapy[18]. This trend of delayed effect of T-
a1 was also reported by Chien et al. in patients with
chronic hepatitis B recently[14]. The reasons for this
delayed effect of T-a1 are not clear. The delayed
response is not likely a result of direct antiviram effects
similar to those of interferons. T-a1 may exert an
immunoregulatory function that promotes the
endogenous antiviral immune response, as previously
suggested, improving the effectiveness and
coordination of the host cellular immune mechanisms
in clearing HBV infected hepatocytes.
        It has been shown that patients treated with T-a1
have a higher peripheral blood helper T cell count (CD4)
and IFN-α production by peripheral blood mononuclear
cells during and after the end of T-a1 therapy[13]. In
view of the immune mechanisms involved in the
pathogenesis of liver injuries in chronic HBV infection,
it is possible that T-a1 may activate viral-specific helper
T cells and result in the amplification of the humoral
immune response to viral proteins and the induction of
viral antigen-specific cytotoxic T lymphocytes through
secreting endogenous IFN-α, IFN-γ, interleukin-2, and
tumor necrosis factor, and increase lymphocyte
interleukin-2 receptor expression[19-28]. Moreover, T-
a1 is able to act synergistically with endogenous IFN-
α and IFN-β in stimulating natural killer activity[29].
Although T-a1 is not known to possess antiviral
properties, a preliminary report showed that this
agent is able to inhibit woodchuck hepatitis virus
replication[30]. Hence, the delayed effect after the
end of T-a1 therapy in the present study was possibly
caused by the immunomodulating effect of T-a1 that
induced persistently higher helper T-cell function.
Because noncytolytic inhibition of HBV RNA,
nucleocapsid particles, and replicative DNA
intermediates by cytotoxic T lymphocytes has been
described in the transgenic mouse model[31,32], it is
also possible the viral clearance after T-a1 therapy,



particularly those without preceeding ALT flaring, may
be mediated by noncytolytic antiviral effects of cytotoxic
T lymphocytes. Clearly, further studies are needed to
elucidate the possible mechanisms.
         The tolerability of T-a1 was excellent and without
side effects. This finding together with a lower number
of weekly injections could favor better patient
compliance.
        In conclusion, the results of this trial indicate that,
at the dosage tested, T-a1 is of potential interest in
patients with anti-HBe and HBV DNA-positive chronic
hepatitis B. Furthermore, compared with IFN-α, T-a1 is
better tolerated and seems to induce a gradual and more
sustained ALT normalization and HBV DNA
negativization, so it might represent an alternative to IFN-
α therapy. However, a response rate of 55.6% is still
less than ideal. A more effective therapeutic approach,
such as combination therapy using the immunomodulating
effect of T-a1 and antiviral effect of interferon or
nucleoside analogues (such as lamivudine, famciclovir,
etc.), warrants further studies.

REFERENCES
1 Bonino F, Rosina F, Rizzetto M, Rizzi R, Chiaberge E, Tardanico

R, Callea F. Chronic hepatitis in HBsAg carriers with serum HBV-
DNA and anti-HBe. Gastroenterology, 1986;90:1268-1273

2 Fattovich G, Brollo L, Alberti A, Pontisso P, Giustina G, Realdi G.
Long-term follow-up of anti-HBe positive chronic active hepati-
tis B. Hepatology, 1988;8:1651-1654

3 Zhu Y, Wang YL, Shi L. Clinical analysis of the efficacy of inter-
feron alpha treatment of hepatitis. World J Gastroenterol, 1998;
4(Suppl 2):85-86

4 Shi JJ, Miao F, Liu FL. Therapeutic effect of medicinal herbs and
western drugs on hepatitis B virus. World J Gastroenterol, 1998;4
(Suppl 2):61-62

5 Yu YY, Si CW, Tian XL, He Q, Xue HP. Effect of cytokines on
liver necrosis. World J Gastroenterol, 1998;4:311-313

6 Tang ZY, Qi JY, Shen HX, Yang DL, Hao LJ. Short-and long-term
effect of interferon therapy in chronic hepatitis C. China Natl J
New Gastroenterol, 1997;3:77

7 He YW, Liu W, Zen LL, Xiong KJ, Luo DD. Effect of interferon
in combination with ribavirin on the plus and minus strands of
HCV RNA in patients with chronic hepatitis C. China Natl J New
Gastroenterol, 1996;2:179-181

8 Brunetto MR, Oliveri F, Rocca G, Criscuolo D, Chiaberge E,
Capalbo M, David E. Natural course and response to interferon of
chronic hepatitis B accompanied by antibody to hepatitis B e
antigen. Hepatology, 1989;10:198-202

9 Fattovich G, Farci P, Rugge M, Brollo L, Mandas A, Pontisso P,
Giustina G. A randomized controlled trial of lymphoblastoid inter-
feron alpha in patients with chronic hepatitis B lacking HBeAg.
Hepatology, 1992;15:584-589

10 Pastore G, Santantonio T, Milella M, Monno L, Mariano N,
Moschetta R, Pollice L. Anti-Hbe-positive chronic hepatitis B
with HBV-DNA in the serum response to a 6-month course of
lymphobiastoid interferon. J Hepatol, 1992;14:221-225

11 Hadziyannis S, Brainou T, Makris A, Moussoulis G, Zignego L,
Papaioannou C. Interferon alfa-2b treatment of HBeAg negative/
serum HBV DNA positive chronic active hepatitis type B. J
Hepatol, 1990;11(Suppl1): s133-s136

12 Low TLK, Goldstein AL. Thymosins: structure, function and

therapeutic applications. Thymus, 1984;6:27-42
13 Mutchnick MG, Appelman HD, Chung HT, Aragona E, Gupta TP,

Cummings GD, Waggoner JG. Thymosin treatment of chronic
hepatitis B: A placebo-controlled pilot trial. Hepatology, 1991;
14:409-415

14 Chien RN, Liaw YF, Chen TC, Yeh CT, Sheen IS. Efficacy of
thymosin a1 in patients with chronic hepatitis B: A randomized,
controlled trial. Hepatology, 1998;27:1383-1387

15 Sztein MB, Goldstein AL. Thymic hormones: a clinical update.
Springer Semin Immunopathol, 1986;9:1-18

16 Schulof RS, Lloyd M, Cox J, Palaszynski S, Mai D, McLure J,
Goldstein A. The immunopharmacology and pharmacokinetics of
thymosin alpha1 administration in man: a prototypic thymic
hormone efficacy trial in patients with lung cancer. In: Serrou B,
et al., eds. Current concepts in human immunology and cancer
immunomodulation. Amsterdam: Elsevier, 1982:545-552

17 Mutchnick MG, Lindsay KL, Schiff ER, Cummingo GD, Appelman
HD. Thymosin a1 treatment of chronic hepatitis B: a multicenter
r a n d o m i z e d  p l a c e b o - c o n t r o l l e d  d o u b l e  b l i n d  s t u d y .
Gastroenterology, 1995;108:A1127

18 Andreone P, Cursaro C, Gramenzi A, Zavaglia C, Rezakovic I,
Altomare E, Severini R. A randomized controlled trial of thy-
mosin-a1 versus interferon alfa in patients with hepatitis B e
antigen antibody and hepatitis B virus DNA-positive chronic hepa-
titis B. Hepatology, 1996;24:774-777

19 Zhou GH, Luo GA, Sun GQ, Cao YC, Zhu MS. Study on the quality
of recombinant proteins using matrix assisted laser desorption
ionization time of flight mass spectrometry. World J Gastroenterol,
1999;5:235-240

20 Qian SB, Chen SS. Transduction of human hepatocellular carci-
noma cells with human γ-interferon gene via retroviral vector.
World J Gastroenterol, 1998;4:210-213

21 Tong WB, Zhang CY, Feng BF, Tao QM. Establishment of a
nonradioactive assay for 2’-5’ oligoadenylate synthetase and its
application in chronic hepatitis C patients receiving interferon-
α . World J Gastroenterol, 1998;4:70-73

22 Cao GW, Gao J, Du P, Qi ZT, Kong XT. Construction of retroviral
vectors to induce a strong expression of human class I interferon
gene in human hepatocellular carcinoma cells in vitro. China Natl
J New Gastroenterol,1997;3:139-142

23 He YW, Liu W, Zheng LL, Luo DD. Effects of γ-interferon on
hepatic fibrosis of Schistosoma japonicum infected mice. China
Natl J New Gastroenterol, 1997;3:6-8

24 Chen SB, Miao XH, Du P, Wu QX. Assessment of natural and
interleukin-2-induced production of interferon-gamma in patients
with liver diseases. China Natl J New Gastroenterol, 1996;2:173-
175

25 Tsai SL, Chen MH, Yeh CT, Chu CM, Lin AN, Chiou FH, Chang
TH. Purification and characterization of a naturally processed
hepatitis B virus peptide recognized by CD8+ cytotoxic T
lymphocytes. J Clin Invest, 1996;97:577-584

26 Marinos G, Torre F, Chokshi S, Hussain M, Clarke BE, Rowlands
DH, Eddleston AL. Induction of T-helper cell response to hepati-
tis B core antigen in chronic hepatitis B: a major factor in activa-
tion of the host immune response to the hepatitis B virus.
Hepatology, 1995;22:1040-1049

27 Milich DR. Immune response to hepatitis B virus proteins: rel-
evance of the marine model. Semin Liver Dis, 1991;11:93-112

28 Liaw YF, Tsai SL. Pathogenesis and clinical significance of acute
exacerbation and remissions in patients with chronic hepatitis B
virus infection. Viral Hep Rev, 1997;3:143-154

29 Mastino A, Favalli C, Grelli S, Garaci E. Thymic hormones and
cytokines. Int J Immunopathol Pharmacol, 1992;5:77-82

30 Korba BE, Tennant BC, Cote PJ, Mutchnick MG, Gerin JL. Treat-
ment of chronic woodchuck hepatitis virus infection with thy-
mosin alpha-1. Hepatology, 1990;12:880A

31 Guidotti LG, Ishikawa T, Hobbs MV, Matzke B, Schreiber R, Chisari
FV. Intracellular inactivation of the hepatitis B virus by cytotoxic
T lymphocytes. Immunity, 1996;4:25-36

32 Tsui LV, Guidotti LG, Ishikawa T, Chisari FV. Post transcriptional clear-
ance of hepatitis B virus RNA by cytotoxic T lymphocyte-activated
hepatocytes. Proc Natl Acad Sci USA, 1995;92:12398-12402

Edited by Ma JY

      410        ISSN 1007 - 9327   CN 14 - 1219/ R      World J Gastroentero      June  2001   Volume 7   Number 3


