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Objectives : The evaluations of the pathogenetic roles of cell mediated immunity
and of the preventive effect for disease progression with interferon(IFN) treatment in
patients with chronic active hepatitis-B(CAH-B) are the objectives of this study.

Methods : Thirty-two patients with CAH-B were treated with interferon a -2b(IFN a
-2b) with prednisolone withdrawal and 30 control patients were treated with
conventional hepatotonics for 6 months. Peripheral total T cell fractions and T cell
subsets of the patients with CAH-B, treated with IFNa -2b with prednisolone
withdrawal, were examined 1 month before administration of prednisolone, and
compared with 12 normal controls for assessing the potential role of cellular
immunity in the development of CAH-B. To estimate the effectiveness of IFN therapy
for the patients with CAH-B, levels of various liver function tests, HBsAg, anti-HBs,
HBeAg, anti-HBe, HBV DNA, anti-HCV and others were assessed for the treatment
group and compared with control patients at pre- and post-treatment period each.

Results : The value of CD4 was significantly lower in patients with CAH-B than
normal controls(36.3+ 7.7% vs 42.1+ 5.7%, p<0.05) and the value of CD8 was
significantly higher in patients with CAH-B than normal controls(30.6+ 10.3% vs 24.3
+ 5.2%, p<0.05) before prednisolone administration. The patients in responder
group(n=26) had significantly lower CD4 cells compared with normal controls, but
non-responders(n=6) did not have. The levels of liver function test(LFT) in the
patients with IFN o -2b treatment with prednisolone withdrawal were not different
from the control patient group at pretreatment, but significantly lower than control
patient group's after treatment, regardless of response to IFN a -2b treatment with
prednisolone withdrawal.

Conclusions : The cellular immunity of the host may have a potential role in the
pathogenesis of chronicity of hepatitis B infection. IFN a -2b treatment with
prednisolone withdrawal may be regarded as one of the effective treatment modalities
for the inhibition of disease progression in patients with CAH-B.
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INTRODUCTION

Although the development mechanism of chronic viral
hepatitis B(CVH- B), which is the most important etiologic
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factor in liver cirrhosis(LC) and hepatocellular carcinoma
(HCC) in Korea, has not been fully understood urtil now,
immune mechanism of the host(especially cellular
immunity) seems to play a maor role in this area”.

Hepatitis B virus(HBV) by itseff does not appear to
induce hepatic lesion directly, and lsis of infected
hepatocytes depends on the immune response of the
host”. In these circumstance, IFN induces the
recognition of cytotoxic T cells to infected hepatocytes
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and lysis of the infected hepatocyte™® .

Immune system abnormality of the host accompanies
incomplete removal of the infected hepatocytes and
persistent replication of HBV introduces the development
of CVH-B"". Several studies’ " reported that decrease
of the IFN concentration, CD4/CD8 ratio and value of
CD4, and increase of the value of CD8 were discovered
in patients with CVH- B. These results suggested that the
defective immune system of the host participated in the
pathogenesis of CVH-B™ ™.

According to the above results, one hypothesis
was that therapeutic agents (which improve the host
immunity and prevent the proliferation of HBV) prevent
the progression of CVH-B to LC or HCC and, therefore,
many antiviral and immunosuppressive agents were tried
and variable therapeutic effects were observed™® ??.
Among these, IFN may be the most valuable and
effective treatment modality*® 2.

Therefore, the authors have undertaken a controlled
study to determine the effectiveness of combination
treatment with prednisolone withdrawal and IFN o -2b to
find out the abnormalities of cellular immunity on patients
with CAH-B, and compared the effectiveness of
combination treatment with IFN a -2b with prednisolone
withdrawal to IFN alone.

18, 19)

MATERIALS AND METHODS
1.Patients

Sixty two patients with CAH-B and 12 normal controls
were examined. All patients had HBsAg, HBeAg and
posttive results for HBV DNA. Among these patients with
CAH-B, 32 patients were treated with prednisolone
withdrawal followed by IFN o -2b for a total of 6 months,
and 30 patients were treated with cornventional hepatotonics
for the same duration as the cortrol patient group.

All cases of the normal control group had negative
results for serum HBsAg and anti- HCV, and the results
of LFT were within normal limits.

2. Treatment protocol

Patients had been taking 45 mg prednisolone per day
for the initial 2 weeks and then 30 mg per day and 15 mg
per day for the subsequent 2 weeks and, thereafter, they
had not been taking any drug for 2 weeks.

IFN o -2b(Intron A®, Schering- Plough, Kenilworth,

New Jersey, USA) was injected in doses of 3x10° units
subcutaneously. The same dose was given every day
during the first week and, thereafter, three times a week
for the subsequent 15 weeks.

3. Serological assays, T cell subsets determina-
tions and LFTs

HBsAg, anti- HBs, HBeAg and anti- HBe were tested
with radioimmunoassay using cis® Kit(Abbott Labora-
tories, North Chicago, USA) and HBV-DNAs were
quartitated by the spot hybridization® (EXPIDITE®
Persepv  Biosystem INC, USA) 1 month before
administration of prednisolone and 1 month after
termination of IFN a -2b treatment in patient with CAH- B,
and 1 month before the study in normal cortrols.

Anti- HCV was checked by second generation of
enzyme immmunoassay(IMX®, Abbott GmbH Diagnostica,
Max- Planck- Ring 2, Wiesbaden- Delkenhein, Germany)
1 morth before the study in all patient and normal
cortrols.

The subsets of lymphocytes were examined by flow
cytometry(COULTER EPICS XL®, Couler Corporation,
Miami,  Florida, USA) with mouse monoclonal
antibody(OKT3,0KT4 and OKT8)¥ in all participants in
this study at 1 month before administration of
prednisolone. Thereby, peripheral total T cell fraction and
T cell subsets were assessed in IFN o -2b treated
patients with CAH-B at 1 month before administration of
prednisolone and after IFN a -2b treatment.

Serum levels of aspartate aminotransferase(AST),
alanine aminotransferase(ALT), alkaline phosphatase(AP),
total bilirubin(TB), total protein(TP), albumin(Alb), blood
urea nitrogen(BUN) and creatinine(Cre) were examined by
17 Hicell autoanalyzer before prednisolone treatment
and 1, 3 and 6 months after the beginning of treatment
with IFN o -2b.

Blood cell counts were examined every 2 weeks
during this study for the evaluation of leukopenia and
thrombocytopenia.

The patients who were treated with prednisolone
withdrawal and IFN a - 2b were divided in to two groups,
responder and non- responder, according to the response
to treatment. The response was defined as one of these
was achieved: normalization, disappearance of HBV DNA
and serocornversion of HBeAg. Assessment was carried
out at 1 month after IFN a -2b treatment and based on
seroconversion of HBeAg and HBV DNA at 1 month
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after IFN a -2b treatment, and LFTs after 1, 3, and 6
months.

4. Statistical Analysis

All data were analysed by using a paired t-test and
given as meantSEM.

RESULTS
1. Clinical characteristics of the patients

Numbers, mean agefyears old) and sex ratios of IFN
o -2b treated patients with CAH- B, cortrol patient group
treated with conventional hepatotonics and normal cortrol
group were 32, 35.7, 284, 30, 316, 219 and (12, 33.1,
93.

Among these groups, age and sex ratios were not
significartly different from each other(Table 1). All the
clinical profies and laboratory findings were not
significartly different in both groups of patients at the
beginning of this study(p>0.05).

2. Changes of the levels of liver function test and
adverse effects according to IFN o-2b treat-
ment in patients with CAH-B

Both serum levels of AST and ALT were significantly
decreased after IFN a -2b treatment(p<0.001) in patients
with CAH- B.

In 26(813%) of 32 patients with IFN a -2b treatment,
levels of AST and ALT significantly decreased to normal
or one and a half of normal level. On the other hand,
levels of these enzymes in the control patient group
decreased to normal range or one and a haff of normal
level in only 8 (26.7%)of 30 patients,(p<0.05).

The levels of AP, TP, BUN, creatinine(Cre) and
hemoglobin(Hb) had no significant difference statistically
between pre- and post-treatment periods(p>0.05, Table 2).

Flu- like syndromes were observed in all patients, but
the syndromes disappeared with sulindac preparation in
all cases within 3 to 14 days.

Thrombocytopenia and leukopenia were noted in
7(219%) and 6 cases(18.8%) of the 32 patients
respectively, and mostly prominent in the second week,

Table 1. Characteristics of patients and controls(before treatment with interferon)

Interferon group

Patients control

Normal control

Numbers 32

Sex(M:F) 284

Age(years) 3B7+ 111
Hb(g/dl) 53+ 15
AST(UL) 1550+ 1150
ALT(UL) 2270+ 1260
ALP(UL) 1829+ 389
TB(mg/dl) 123+ 100

30 2
219 93
316+ 73 33.& 184
us8: 22 45 06
1478+ 894 249+ 39
202.1+ 1123 264+ 5.1
180.7+ 288 279+ 148
12+ 09 06+ 0.1

" statistically significant data(p<0.05)

Table 2. Changes in serum levels of liver function test according to treatment for the
patients with chronic active hepatitis B

Responder group (n=26)

Non- responder group(n=6)

Pre-treatment Post- treatment

Pre-treatment Post- treatment

AST(UIL) 1780+ 63.1 264+ 96 1420+ 1380 46.1+ 559
ALT(UL) 2890t 1500 270+ 49 1920+ 1040 709+ 365
ALP(UL) 1863t 542 197.7+ 369 1808 342 1709+ 29.7
TB(my/d)) 10+ 03 10+ 0.1 14+ 13 08t 03

" statistically significant data(p<0.05)
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Table 3. Changes of HBsAg and HBeAg in the patients with chronic active hepatitis B

Pre-treatment

Post- treatment

IFN a -2b group control

IFN a -2b group cortrol

HBsAg/Anti- HBs(+/-) 320 300
HBeAg/Anti- HBe(-) 320 300
HBV DNA(#-) 320 300

320 (O%) 300(0%)
20/ 12(37 5%) 237(23.3%)
1121(65.6%) 237(23.3%)

( %): seroconversion rate

but almost all of the patients had improved during IFN
o -2b treatment.

3. Changes of HBeAg, Anti HBe and HBV DNA
in patient group with IFN o-2b treatment and
control patient group

A marked reduction of serum HBV DNA was noted in
the IFN a -2b group as compared with the patient control
group. In the IFN a -2b group, loss of HBV DNA
occurred in 21 of 32 cases(65.6%) and was significantly
more frequent than in control patient group(7 of 30 cases,
23.3%, p<0.05) (Table 3).

A seroconversion rate of HBeAg was significantly higher
in the IFN o -2b treatment group(12 of 32 cases, 37.5%)
than in patient control group(7 of 30 cases, 23.3%, p<0.05).
None of both the IFN a -2b treatment group and patient
cortrol group had resulted in loss of HBsAg(Table 3).

Table 4. T cell subsets of the patients and normal

controls
Patients(n=62) Normal controls(n=12)

CD3(%) 659+ 8.1 654+ 10.1
CD4(%) 363+ 7.7 42.1+ 57
CD8(%) 306+ 103 243+ 52
CD4/CD8 14+ 08 17+ 03
Lymphocytes 2557+ 971 2,396+ 648
(mnt)

" . statistically significant data(p<0.05)

4. Comparison of the peripheral total lymphocytes
and T cell subsets between IFN o-2b treat-
ment group and normal control group

Before administration of prednisolone, the numbers of
CD3 cells of the IFN a -2b group were similiar to those

4

of the control group(p>0.05), CD4 cells were significantly
reduced in the IFN o -2b group than in the control
patient group(36.3t 7.7% vs 42.1+ 5.7%, p<0.05) and
CD8 cells also were signfficantly increased in the IFN a
-2b group than in that of the control group30.6+ 10.3%
VS 24.3+5.2%, p<0.05). The ratio of CD4 to CD8 cells was
more decreased in the IFN o -2b group than in the
cortrol group, but was statistically insignificant (p>0.05)
(Table 4).

5. Comparison of T cell subsets between the
responder group and non-responder group for
IFN a-2b treatment with prednisolone withdrawal

Before administration of prednisolone, CD3 cells in the
responder group were slightly higher than those of the
non- responder group, but insignificant(p>0.05). CD4 cells
in the responder group were signfficantly lower than in
the normal control group35.2+ 6.8% vs 42.1+ 5.7%,
p<0.05). CD8 cells in both responder and non- responder
group were higher than in the normal control, but
insignficant(316+ 9.6%, 310H89% vs 243t 52%,
p>0.05)(Table 5).

6. Comparison of changes of T cell subsets ac-
cording to IFN a-2b treatment between re-
sponder and non-responder group

In the responder group, numbers of CD4 cells were
increased after IFN o -2b treatment, but statistically
insignificant(35.2+ 68% vs 400+ 9.3%, p>005) and
numbers of CD8 cells were decreased but insignificant
also(Table 6). In contrast to the responder group,
numbers of CD4 cells were decreased from 36.9+ 8.3%
to 354+ 40% and numbers of CD8 cells were
increased from 310+ 8.9% to 33.9+ 9.7% after IFN a -2b
treatment in the non- responder group, but these results
were not statistically significart, too(p>0.05, Table 6).
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Table 5. Peripheral T lymphocytes and T cell subsets in the patients with CVH-B and
normal controls (before treatment with interferona - 2b)

CAH-B Normal Controls
Responder Non- responder

(n=26) (n=6) (n=12)
CD3(%) 658+ 7.1 66.1+ 8.8 654+ 10.1
CD4(%) 352+ 68 370+ 83 42.1+ 57
CD8(%) 316+ 96 310+ 89 243+ 52
CD4/CD8 13+ 07 14+ 08 17+ 03
Lymphocytes 2,258+ 848 2,740+ 1020 2,396+ 648

" statistically significant difference to normal cortrols(p<0.05)

Table 6. Changes of T cell subsets according to treatment

Responder group(n=26)

Non- responder group(n=6)

Pre-treatment  Post- treatment Pre-treatment  Post-treatment
CD3(%) 658+ 7.1 68.8+ 5.9 66.1+ 8.8 616+ 8.2
CDA(%) 352+ 68 400+ 93 370t 83 354+ 4.1
CD8(%) 316+ 96 302+ 88 310+ 89° 339+ 97
CcD4/CD8 13+ 0.7 15+ 07 14+ 08 11+ 04
Lymphocytes 2,258+ 848 2500+ 1,240 2,740+ 1020 2,500+ 574

" statistically significant difference between response and group after prednisolone and

IFN o -2b treatment.

#

DISCUSSION

CAH-B is one of the most important causes of the
development of LC and HCC. Its clear pathogenesis was
not proven urtil now, but defective cellular immunity of
the host has been suggested as playing an important role
in the development of CVH-B"®.

With HBV infection to the hepatocytes, HBeAg and
HBcAg were expressed on the surface of the
hepatocyte’, and major histocompatabilty —artigen
complex- I(MHC- ) was expressed concomittently”. These
MHC-| and HBeAg or HBcAg interact synergically and
induce cytolysis of the infected liver cells by the cytotoxic
T celP.

IFN is released by activated lymphocytes and activates
the intracellular enzyme(2,5- oligoadenylate synthetase)
and this enzyme induces the release of ribonuclease
which destroys viral mRNA, and eventually prevents viral
translation and propagation to the adjacent tissue”. IFN
increases the expression of MHC-1 on the hepatocytes
also, and induces the cytolysis of the infected

: statistically significant difference to normal controls

hepatocytes by cytotoxic T celf.

Several studies reported that reduced serum IFN level
and qualtative or quartitative abnormalities of cellular
immunity of the host were discovered in patients with
CVH-B* ™,

Many reports for T cell subsets in CVH-B showed
variable results, but usually many authors™ ™ * agree
that decreased ratio of CD4 to CD8 cells is largely
dependent on signfficantly  decreased CD4 cells in
patients with CVH- B. Barnaba et af® had demonstrated
that the ratio of CD4 to CD8 cells was decreased during
acute viral hepatitis B and that it resulted from increased
CD8 cells or decreased CD4 cells or both. Thomas et
al”® also reported similiar results in chronic liver disease
and that it resulted from decreased CD4 cells mostly.

In this report, increase of CD8 cells appeared but was
statistically insignificant. In our study, decreased CD4 cells
and increased CD8 cells were also significantly
noted(Table 4).

Similiarly as in previous reports™ * ***® the ratio of
CD4 to CD8 cells was decreased in patients with CAH-B
as compared with normal control in our study too, but
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was statistically insignificant(p>0.05, Table 4). These
results may be due to both an decrease of CD4 cells and
an increase of CD8 cells. In our study, CD4 cells of
patients were lower significartly in the responder group
compared with that of the normal control group, but
insignificant in the non-responder group(Table 5). It is
suggested that decrease of CD4 cells may be used as a
potential prognostic factor to predict the course of
CVH-B, but further studies can be assessed to confirm
this suggestion.

In our study, a larger decrease of CD4 cells and a
larger increase of CD8 cells also appeared in the
responder group than in the non- responder group at the
pre-treatment period. It is interesting that CD4 cells have
increased significantly from 352+68% to 40.0+9.3%
(P<0.05) and that CD8 cells have decreased from
316+9.6% to 30.248.8%(P>0.05) in the responder group,
but were insignificant in the non- responder group in our
study(Table 6).

Many authors agree that persistent proliferation of HBV
may play an essertial role in the progression of CVH to
LC or HCC*”. In our study, all of the patients with
CVH- B had HBeAg and HBV DNA which were serologic
markers for proliferation of HBV(Table 3). Loss of these
markers was accompanied by improvement of symptoms
and laboratory data® *. These findings propose that
various antiviral therapies will prevent the progression of
CVH-B to LC or HCC.

In various reports, Immunosuppressants(prednisolone,

azathioprine etc) and several antiviral or
immunomodulating agents(adenosine arabinoside,
adenosine arabinoside  monophosphate, IFN, and

interleukin-2 etc) had been studied and many authors
agree that IFN is the most effective agent among
these™ # %,

Yasushi et af® reported that loss of HBV DNA
occurred in 42% with treatment of IFN a for 12 to 24
months, and 54% in Lok et al”” and 52% in Thomas et
al™. In Korea, Choi et al® and Choi et al'® reported that
seroconversion rates of HBeAg were 25% and 17.6%
apart. These results were superior to the spontaneous
conversion rate of HBeAg in Korea reported by Yoon et
af?, but inferior to those in western countries™ ™.

However, the reason why these results were worse
than western countries is suspected as follow; first,
transmaternal transmission of HBV was more common in
Korea and patients with CVH-B occurred in this manner
were more resistent to IFN treatment and, second, we

commony used a lower dose than western
countries™ *®. Therefore, if the dose of IFN is increased,
a better response will be acquired.

Recertly, several studies’ *® reported that IFN therapy
with prednisolone withdrawal may be more effective for
the seroconversion of HBeAg than in IFN therapy alone.
In Korea, Kim et af” reported that combined therapy with
IFN and short-term prednisolone withdrawal was more
effective(50% rate of serocorversion) than single IFN
therapy. It has been demonstrated that seroconversion of
HBeAg occurred in 12 cases(37.5%) of 32 patients with
interferon treatment, and it is significantly higher than in
the control patient group( 7 Of 30 cases, 23.3%, p<0.05)
in our study(Table 3) and this result was inferior to Kim
et af”, but superior to Choi et al®(17.6%) and Choi et
al'®(25.0%). Therefore it may be suggested that
combination therapy of IFN with prednisolone withdrawal
is more effective than IFN alone.

Disappearance of HBV DNA occurred in 21
cases(65.6%) of 32 patients and these results were
similiar to those of other previous reports. The above
results were significantly better than the control patierts.
Loss of HBV DNA occurred faster than seroconversion of
HBeAg and similiar results were reported by other
authors™**.

The good responder group for the IFN treatment
includes the patients with recently acquired infection,
higher levels of serum aminotransferases, lower serum
level of HBV DNA and active hepatitis on liver biopsy.
Heterosexuals and women respond better than
homosexuals and men*®. However, in our study, the
levels of aminotransferase and sex difference did not
influence the prognosis of IFN treatment(p>0.05).
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