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initial reports of IFN treatment in children with chronic HBV infection have
demonstrated a variable response rate (measured by clearance of viral DNA
and hepatitis Be antigen [HBeAg], and normalization of serum alanine
aminotransferase levels), between no response to 58 percent®'3. Complete
recovery (with loss of HBsAQ) is usually noted in less than 20 percent of treated
individuals; similar response rates have been reported in the relatively small
number of children evaluated to date®. Nevertheless, a significant number of
patients do not respond to IFN-a therapy alone, and an alternative approach
to treatment is desirable. Many drugs, including levamisole'®'8. zidovudine,
acyclovir'8, vidarabine'® and interleukin-22°, have been prescribed together with
IFN to achieve a higher response rate. Corticosteroids alone have not been
shown to be beneficial in treating hepatitis B virus related chronic active hepatitis.
In fact, some studies have shown a deleterious effect?'?2, However it has been
shown that long or short courses of corticosteroids may result in a decline of
virat replication or even successful treatment due to an immunoiogic rebound
that follows corticosteroid withdrawal®®24, A severe defect in suppressor-cell
activity in hepatitis B surface antigen positive chronic active hepatitis has been
shown in comparison with healthy subjects?®. The results of studies suggest
that a combination therapy, in which corticosteroid is followed by antiviral drugs
is superior to corticosteroid withdrawal alone.

The aim of this study was to evaluate the possible benefit of rIFN-o administered
either alone or after prednisone to children with chronic HBV infection.

Material and Methods

Patients with elevated aminotransferases concentrations (>40 IU/L) and HBeAg
and HBV-DNA positivity for at least six months were included in the study. All
patients had chronic hepatitis (24 chronic persistent hepatitis [CPH] and $ chronic
active hepatitis [CAH]), histologically proven by liver biopsy within one month
prior to entry in the study. None of the children had decompensated liver disease
or evidence of other forms of liver disease. Criteria for exclusion were antiviral
therapy during the preceding 12 months, leukopenia (<3 x 10%/L),
thrombocytopenia (<100 x 10%/L) or an elevated serum creatinine level, cirrhosis,
and other causes of liver disease or malignancy.

Children were randomly assigned to two groups. Patients in Group 1 received
five million units (MU) of human recombinant interferon alpha 2A (rIFN-o-2A)
(Roferon-A, Roche) per square meter of body surface, three times a week for
24 weeks by subcutaneous injection. Patients in Group 2 received oral prednisone
(2 mg/kg/day, maximum 60 mg/day) for three weeks, which was discontinued
by tapering the dose within one week. After one week of rest, patients received
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rIFN-o-2A as described above. Paracetamol was administered to alleviate fever
and myalgia during the first weeks, if needed. If the platelet count decreased
to less than 100x10%L and neutrophil count to less than 1.2x10%L, the next
doses were withheld until the abnormality improved.

A blood sample was analyzed monthly during the treatment (24 weeks) and
every three months thereafter for liver function tests, hematological parameters,
and HBV markers. HBV-DNA was determined at the end of the treatment and
every six months thereafter. Hepatitis B surface antigen (HBsAg), HBeAg,
antibodies to HBsAg (anti-HBs), HBeAg (anti-HBe), hepatitis delta infection,
hepatitis C infection, and human immunodeficiency virus were determined by
commercially available radioimmunoassay kits. Liver function tests were analyzed
automatically by sequential multiple autoanalysis (Hitachi 911 Automatic
Analyzer), at 37 °C, with standards supplied by the manufacturer. HBV-DNA in
serum was tested by dot-blot hybridization according to the method described
previously?,

A complete response was recorded if a patient had (1) cleared both HBsAg
and HBeAg, (2) both anti-HBs and anti-HBe, (3) undetectable circulating levels -
of HBV-DNA, and (4) normal ALT and AST activity, by 12 months after initiation
of therapy (6 months after the end of the treatment). A partial -response was
recorded when a patient had (1) cleared HBeAg with or without development
of anti-HBe (2) undetectable circulating levels of HBV-DNA, and (3) normal or
decreased ALT and AST activity. A minimal response was recorded when a
patient had any response towards normalization of any of the efficacy parameters
measured. Nonresponse was considered as persistence of HBeAg, HBsAg,
detectable circulating HBV-DNA, and elevated/unchanged ALT or AST activity.
In the presentation of data, responders include complete, partial and minimal
responders unless otherwise noted.

All family members, whenever available, were tested for HBV markers, including
HBsAg, HBeAg, anti-HBe and anti-HBc IgG. When a family member was positive
for HBV (positivity for HBsAg and/or anti-HBs) the patients was considered as
infected horizontally. When the patients was infected during the first year of life,
the patient was considered as infected vertically if the mother was HBsAg

positive,

The results were expressed as mean + SD and a two-tailed 'p* value less than
0.05 was considered as significant. Comparisons of measurable data between
the two groups were done using Mann-Whitney U test. Repeated parameters
in the same group were tested using Wilcoxon paired signed-ranks test or
Friedman two-way ANOVA. Proportions were compared using chi-square test
or Fisher's exact chi-square test when expected frequencies were less than five?’.
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Results

Twenty-nine patients, aged 100.7 + 35.5 months (range 52 to 160), were entered
in this study. Sixteen of them (55.2%) were assigned to monotherapy
(Group 1) and 13 of them (44.8%) to combination therapy (Group 2). Twenty-
four patients (82.8%) had CPH and five CAH. All of them completed the
12 months follow-up period. The mean follow-up was 17.2 + 3.3 months in
Group 1 and 15.8 £ 3.1 months in Group 2.

The two groups were comparable with respect to age, sex, duration of HBsAg,
baseline levels of ALT and of HBV-DNA and histological features (Table I).
Although it was not statistically significant, the number of patients with baseline
ALT values more than three times the upper limit of normal (>120 IU/L) was
higher in Group 1, and baseline HBV-DNA concentrations were higher in
Group 2.

Table Il shows the change in serological events and laboratory parameters at
the end of the treatment and 12 months after randomization. Mean concentrations
of ALT decreased significantly in both groups. HBV-DNA concentrations also
decreased but this decline was not statistically significant. Clearance of HBeAg

Table I: Clinical, Serological and Biochemical Characteristics of Patients
in Two Treatment Groups

Group 1 (n=16) Group 2 (n=3) [+]
Age (mos) 98.1 £ 32.8" 101.2 %= 36.1 73
Sex (M/F) 13/3 11/2 1.0
Duration of HBsAg positivity (mos) 19.6 £ 14.0 19.2 + 11.6 .93
HBsAg positive family member (%) 4 (25.0) 9 (69.2) 45
Liver histology (CAH/CPH) 3/13 2111 1.0
HBV-DNA (pg/ml} 48.5 = 70.6 i156.9 = 212.8 AL
HBV-DNA>100 pg/ml (%) 2 (12.5) 5 (38.5) .19
ALT (IUL) 1763 = 1209 177.6 = 1474 .66
ALT>3 times normal {>120 IULL) (%) 8 (50.0) 5 (38.5) 81
AST (1U/mi) 119.6 % 59.9 131.8 £ 92.2 AN
Serum protein {g/di) 7.2 + 0.8 7.2 £ 0.5 1.0
Serum albumin {g/dl) 4.7 £ 0.4 4.7 £ 0.2 .58
Leukocyte (/mm?3) 6968 + 1428 6746 * 1633 .52
Hemoglcbin (g/dl) 129 + 0.9 12.8 = 0.6 .96
Thrombocyte (/mm?) 334938 x 53971 259386 + 74455 32

* Plus-minus values are mean 2 SO.



Tablo Il: Biochemical and Serclogical Parameters at Baseline, Six Months and Twelve Months After Treatment

Groug 1 (n=16)

Group 2 (n=13)

Basssline# 6 monlhs 12 months p* Basselined © 6 months 12 months p°

ALT (IUL) 1753 £ 1209 985 x 69.6 70.1 £ 852 * .013 177.6 £ 1474 776 £ 62.7 62.1 £ 310 013
AST (UL} 1190+ 599  B0OS + 416 754 £ 625 20 131.8 £ 922 819+ 59 584 + 158 .049
HBV-DNA (pg/ml) 48.5 + 70.6 402 £ 743 40.3 £ 706 22 156.9 + 2129 1175 ¢+ 2152 146.8 £ 269.8 .31
Serum protein (gfd)) 72+ 08 79+ 06 78 £ 0.7 .001 72+ 05 76+ 04 7507 01
Serum albumin 4.7 £ 04 49 £ 0.3 47 £ 03 .006 47 = 0.2 4.7 x 03 46 £ 0.2 27
Leukocyte {fmm?3) 6968 + 1428 6413 = 1718 6490 x 973 .62 6746 + 1633 6415 £ 692 7062 + 2180 37
Hemoglobin {g/dl) 129 £ 09 124 + 1.1 134 1 08 .025 128 £ 0.6 123 £ 09 127 £ 0.9 054
Clearance of HbeAg {%)a - 6 {37.5) 7 (43.8) — 2 (15.4) 3 {23.1)
Clearance of HBV-DNA (%)a - 8 (50.0) —_ 4 (30.8) 4 (30.8)
Seroconversion 10 antl-HBe (%)a — 3 (18.8) 6 (37.5) - 1@.7) 3 (23.1)
Seroconversion 1o anti-HBsa — —_ 3(18.8) —_— —_ —_
Responsea

Complele response 3 (18.8) —_

Partial response 2 (12.5) 2{15.4)

Minimal response 6 (37.5) 5 (38.9)

No response 5 (31.3) 6 (46.2)

# Plussminus values are means x SO
Fnedman two-way ANOVA
a p>005 (Group 1 vs, Group 2)
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rare. Some studies with adults showed beneficial effects?®3135, whereas the
majority showed no benefit?®3234 or even a harmiul effect®,

Reports on children aiso revealed controversial results. The response rate
changed from 0 to 78 percent®6, but study designs and the dose and duration
of the treatment were not similar. Children infected vertically and at an early age
are less likely to have response®. In their first study, Utili et al.3” reported that
prednisone priming followed by rIFN-a-2A was effective in six of nine (66.7%)
treated children in reducing HBV replication and disease activity. In their second
study®®, similar to our study, they evaluated the efficacy of sequential treatment
with prednisone and interferon on 43 children with chronic hepatitis B (34 CPH,
8 CAH). They prescribed either a one-month course of prednisone (0.6 to 0.3
mg/kg/day) followed by IFN-a-2A (3 MU/m?2, thrice weekly, for 12 months; 22
patients) or no treatment (21 patients). At the end of the study (20 months),
clearance of HBV-DNA and HBeAg seroconversion were observed in nine (41%)
of the patients treated and in two (9.5%) of the untreated controls (p=0.02).
Although the IFN dose was lower than in our study, the cumuiative dose was
similar in the two studies. However, they did not compare the IFN regimens
alone and with prednisone. Two of the treated patients (9.1%) who lost HBeAg
also cleared HBsAQg, and 13 (59%) patients had stable normal levels of ALT
on their last examination.

The overall clearance rate of HBsAg was 10.3 percent in our study and all
seroconverted patients had stable ALT. levels at the end of the study. Gregorio
et al.3 conducted a multicenter-controlled trial with 85 HBV-DNA/HBeAg positive
children. On follow-up between 12 and 18 months (median, 15 months) after
treatment, the loss of HBeAg with anti-HBe seroconversion was more common
in patients pretreated with steroids (35%) or placebo (40%) as against controls
(13%). The anti-HBe seroconversion rate in our study was 37.5 percent in the
combination therapy group and 23.1 percent in the |[FN alone group. No
statistically significant difference could be found between the two treatment
groups in both studies. Giacchino et al.*° compared lymphoblastoid interferon
alone and with prednisolone, but they prescribed IFN for only 12 weeks. The
influence of prednisolone priming was not statistically significant. HBeAg
clearance was similar in both groups (44% after prednisolone/interferon and
53% after interferon alone, 48% overall). In one study?, it was shown that
pretreatment with prednisolone before IFN therapy might cause clinical rebound
and hepatic decompensation. We did not observe hepatic decompensation or
clinical rebound.

There is almost complete agreement on predictive parameters of response. A
number of smaller studies have suggested that response to treatment is more
ikely to occur in patients with higher levels of transaminases, with recent onset,
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All these symptoms completely disappeared after IFN withdrawal. All side effects
also disappeared in our study after IFN withdrawal. The incidence of thyroid
disease was reported as 0.6 percent and it was 3.4 percent in our study. Fatal
or life-threatening side effects were not related to actual total dose or duration
of IFN alpha, while the majority of patients with de novo non-hepatic morbidity
received medium-to-high doses. Only 443 (4%) of the patients were younger
than 20 years of age and none of them had non-hepatic morbidity.

The results show that IFN is well tolerated by children and is useful in the
treatment of CHB. We conclude that it is unnecessary to add prednisone to IFN
treatment as prescribed in this study because no beneficial effect could be
demonstrated.
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