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INTRODUCTION
Chronic hepatitis B virus (HBV) infection isaserious
problem because of its worldwide distribution and
possible adverse sequelae, such as cirrhosis and
hepatocellular carcinoma. The World Health
Organization estimatesthat HBV hasinfected morethan
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 hepatitisB isto prevent progression
tocirrhosisandto prevent development of HCC. Various
subgroups of hepatitis B surface antigen (HBsAQ)
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 remissionif they
seroconvert toantibody toHBeAg (anti-HBe). However,
asubset of patientshasbeenfoundtobeHBeAg negative
but instead to have anti-HBe and HBV DNA in serum.
Thisform of hepatitisischaracterized by aprogressveand
relgosing coursewith fluctuationsof vird replication? and
apoor responseto interferon a (IFN-a) therapy!>Y,
Thymosin al (T-al) isan immune modifier that
has been shown to trigger maturational eventsin
lymphocytes, to augment T-cell function, and to
promote reconstitution of immune defects??. T-al
has been shown to promote disease remission and
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cessation of HBV replicationin patientswith HBeAg-
positive chronic hepatitis B without significant side
effectd®*1. Moreover, clinical trialsusing T-al inthe
treatment of patientswith immunodeficiency or cancer
indicate that this agent is nontoxic, enhancesimmune
responsiveness and augments specific lymphocyte
functions, including lymphoproliferative responsesto
mitogens, maturationof T-cells, antibody production, and
T-cell mediated cytotoxicity!*>¢, Based on these
observations, weconducted arandomized, controlledtria
to compare the efficacy and the safety of T-al versus
IFN-a therapy in anti-HBe and HBV DNA positive
chronic hepatitisB.

MATERIALS AND METHODS

Materials

Forty-eight Chinese patientswere enrolled in the study.
All patients met the following criteriafor entry: age
between 18 and 60 years, presence of HBSAg in serum
for at least 12 months; positive serum testsfor anti-HBe
and HBV DNA, documented on at least two occasions
and at least 3 months apart during the 12 monthsbefore
entry; aminotransferaselevel shigher than 1.5 timesthat
the upper normal limit for at least 12 months; and liver
biopsy takenwithin 3 monthsbeforeenrollment showing
chronic hepatitis. Eligible patients with evidence of
cirrhosis were also included. Patients treated with
immunosuppressive or antiviral therapy within 1 year
beforeentry, and thosewith concurrent hepatitisCvirus,
hepatitisde tavirus, and humanimmunodeficiency virus
infections, causes of liver disease other than HBV,
intravenous drug abuse, pregnancy, malignancy,
decompensated liver disease, chronic renal failure, or
other serious medical illnessthat might interfere with
thistrial were excluded.

Thirty patients with the same virological and
clinical characteristics, who were never treated with
IFN-a and followed up for at least 12 months, were
used asahistorical control (HC) group to evaluate the
efficacy of thetherapies.

Methods

Forty-eight patientswererandomly divided into two
groups to receive either a 6-month course of T-al
(Zasaxin, supplied by SciClone Pharmaceuticals
Inc., San Mateo, CA) at a dose of 1.6 mg
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subcutaneousinjection twiceaweek or aé-month course
of IFN-a at adose 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 specifictreatment. All patientswere
assessed biweekly for thefirst 2 months of study, and
then monthly for atotal study duration of 12 months.
Clinical and laboratory assessments consisted of a
detailed history, including postinjection symptomsand
physical examination; routine serum biochemicd tests
(serum alanine transaminase (ALT), aspartate
transaminase (AST), r-glutaminetranspeptidase (r-GT),
akainephosphatase(AKP), abumin, globulin, bilirubin,
etc.); complete cell count; markersof HBV replication
and urineanalysis. All biochemica and hematological
testswere performed with routi ne automated techni ques.
HBV-markers (HBsAg, HBsAb, HBeAg, HBeAD,
HBcAb and Igm 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 ssrum ALT. At theend of the
treatment and follow-up, a complete response was
defined as HBV DNA clearance from the serum and
normdization of ALT activity. Relapsewasassessed on
thebasisof ALT flareand/or HBV DNA reappearance
during thefollow-up period.

Statistical analysis

Analyssof datawasaccomplished using Chi-squaretest.
P vaueslessthan 0.05wereconsdered to begatistically
sgnificant.

RESULTS

Of the 48 patients enrolled in the study, 18 were
randomized to receive T-al and 30 to receive IFN-a
andal werefollowed upfor 6- months. Thethreegroups
werenot sgnificantly differentinage, sex, biochemical,
histological, serological parameters and number of
patientswith histological evidenceof 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 eventsinthe HC group areillustratedin
Table 1. In the group receiving T-al, serum HBV
DNA was negativein 9 of 18 patients at the end of
treatment. During the follow-up period, five other
patients showed HBV DNA loss at the 2", 37, 5"
(in 2 patients) and 6th month, respectively, whereas
HBYV DNA reappeared in two at the 2" and 3"
month, respectively. Inthe group receiving |IFN-a,
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 2" and in 2 at the 3™
month), while no one lost HBV DNA. In the HC
group, HBV DNA became negativein 3 of 30 patients
at the 6" (in 2 patients) and 12" month, respectively,
whereas HBV DNA reappeared in one at the 8"
month. HBV DNA loss was significantly higher in
the T-al and IFN-a groups compared with the HC
group both at the end of therapy (x°=11.98, P<0.01
and x2=19.21, P<0.01, respectively) and follow-up
period (x*=19.58, P<0.01 and x?=5.46, P<0.05,
respectively).

Table 1 Responses to treatment in patients with chronic
hepatitis B

T-al(n=18) IFN-a (n =30) HC (n=30)

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

ALT normalization
HBV DNA-negative
ALT normal/HBV
DNA-negative

7 (38.9%)
9 (50%)°
6 (33.3%)

15 (50%)
18 (60%)°
14 (46.7%)"

3 (10%)
2 (6.7%)
1(3.3%)

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

ALT normalization
HBV DNA-negative
ALT normal/HBV
DNA-negative

12 (66.7%)®
12 (66.7%)®
10 (55.6%)*

10 (33.3%)
9 (30%)
7 (23.3%)

2 (6.7%)
2 (6.7%)
1(3.3%)

2P<0.05, vs IFN-a; °P<0.01, vs HC.

Serum ALT levelsfell withinthe normal range
in7 of 18 patientsgiven T-al, in 15 of 30 patientsin
IFN-a 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-al and ALT flareoccurred in one patient,
whereas five patients of the IFN-a group showed
ALT flare, and no one had normal ALT. Inthe HC
group, ALT was normal in two patients between the
6" and 12" month of follow-up and ALT flare was
seen in the three patients who had normal ALT
during thefirst 6 months of follow-up. At the end of
the study period, a complete response (ALT
normalization and HBV DNA loss) wasobservedin
10 (55.6%) of 18 patients treated with T-al, in 7
(23.3%) of 30receiving IFN-a, andin1 (3.3%) of
30in HC patients (T-al vsIFN-a, P<0.05 and T-al
vs HC, P<0.01).

Typica side effects of IFN-a treatment, such as
flu-like syndrome, fatigue, irritability, and headache,
were seen in most of the patients treated with |FN-
o. However, no serious or long-term side effects
were noted and no patients discontinued the
treatment. Therapy with T-al was not associated
with significant side effects. Only one patient
reported local discomfort at injection sites. No
systemic or constitutional symptomswere observed
with T-al administrations.
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DISCUSSION
Anti-HBe and HBV DNA-positive chronic hepatitis
B isaclinical entity distinct from classical HbeAg
positive chronic hepatitis B. This peculiar form of
hepatitis B is usually characterized by a severe
progressiveoutcomeoftenleadingtocirrhosisand only
occasionally shows spontaneous remission. These
patients present fluctuations of viral replication in
which relapses of hepatitisand periodsof biochemical
remission and HBV DNA negativity may occur. |FN-
o treatment does not appear to be as successful asin
HBeAg positive disease!**. Clinical studies
suggested that IFN-a at the dosage ranging from
3MU to 9MU threetimes aweek for 6monthsisable
to suppress HBV replication in more than 50% of
treated patients, but the relapse rate after treatment
withdrawal is high®*, 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 theresponserateisfar from satisfactory.
Theresults of the present randomized, controlled
trial have shown that T-al therapy at a dose of 1.6
mg via subcutaneous injection twice aweek for 6
months is effective and safe in anti-HBe and HBV
DNA -positivechronic hepatitisB, becausenearly 60%
of the treated patients became HBV DNA-
seronegative 6 months after the end of therapy. This
responserateisnot only significantly higher than that
of the spontaneous seroconversion rate (3.3% in this
study), but also obviously higher than the responseto
IFN-a therapy alone (23.3%) assessed 6 months after
the end of therapy. The study showed that, at the dose
tested, T-al has the same efficacy as IFN-a in
inducing clinical and virological remission. The
response rate in terms of ALT normalization and/or
HBV DNA losswas not significantly different inthe
T-al group ascompared with the IFN-a group at the
end of the treatment (P>0.05). But there was
significantly differencein 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-a
group at the end of therapy and in the T-al group at
theend of follow-up. Furthermore, inthe T-al group,
theresponseto thetreatment was al so observed during
the follow-up period, but not in the IFN-a group. On
the basis of these results and considering that ALT
normalization and HBV DNA negativization may
spontaneously occur inthe untreated patientsinfected
by the precore mutant virus, we retrospectively
compared the two treated groups with a group of
untreated patientsfollowed for at least 12 months. The
resultsshowed that asignificant higher rate of complete
response occurred in the IFN-a group at the end of
therapy and in the T-al group at the end of follow-up
compared with the HC group.

It is noted that the benefit of T-al 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. Thistrend was also reported in a
multicenter American trial in which 5 of the 12
respondersto T-al therapy showed adel ayed response
(17, Thisisin contrast to therapy with IFN-a, inwhich
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-al therapy. In that study,
theresponseto interferon therapy decreased from 43.
8% at the end of therapy to 25% 6 months after the
end of therapy™®. Thistrend of delayed effect of T-
al was also reported by Chien et al. in patients with
chronic hepatitis B recently™. The reasons for this
delayed effect of T-al are not clear. The delayed
responseisnot likely aresult of direct antiviram effects
similar to those of interferons. T-al may exert an
immunoregulatory function that promotes the
endogenousantiviral immuneresponse, aspreviously
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-al
haveahigher periphera blood helper T cell count (CD4)
andIFN-a production by peripheral blood mononuclear
cells during and after the end of T-al therapy™. In
view of the immune mechanisms involved in the
pathogenesisof liver injuriesinchronicHBV infection,
itispossiblethat T-al may activatevira-specific helper
T cellsand result in the amplification of the humoral
immuneresponseto vira proteinsand theinduction of
viral antigen-specific cytotoxic T lymphocytesthrough
secreting endogenous | FN-a, IFN-y, interleukin-2, and
tumor necrosis factor, and increase lymphocyte
interleukin-2 receptor expression!**?, Moreover, T-
al isableto act synergistically with endogenous | FN-
a and IFN-B in stimulating natural killer activity!®.
Although T-al is not known to possess antiviral
properties, a preliminary report showed that this
agent is able to inhibit woodchuck hepatitis virus
replication®!, Hence, the delayed effect after the
end of T-al therapy in the present study was possibly
caused by theimmunomodulating effect of T-al 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 %2 it is
also possible the viral clearance after T-al therapy,
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particularly thosewithout preceeding ALT flaring, may
bemediated by noncytolyticantivira effectsof cytotoxic
T lymphocytes. Clearly, further studies are needed to
elucidate the possible mechanisms.

Thetolerability of T-al wasexcellent and without
sideeffects. Thisfinding together with alower number
of weekly injections could favor better patient
compliance.

In conclusion, theresults of thistrial indicatethat,
at the dosage tested, T-al is of potential interest in
patientswith anti-HBeand HBV DNA-positive chronic
hepatitisB. Furthermore, compared with IFN-a, T-alis
better tolerated and seemsto induce agradual and more
sustained ALT normalization and HBV DNA
negativization, soit might represent an aternativeto | FN-
o therapy. However, aresponse rate of 55.6% is till
lessthanideal. A more effective therapeutic approach,
suchascombinationthergpy usingtheimmunomodul ating
effect of T-al and antiviral effect of interferon or
nucleos de anal ogues (such aslamivudine, famciclovir,
etc.), warrants further studies.
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