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Virological response to treatment with peginterferon alfa-2a in 
adolescents with chronic hepatitis B
Małgorzata Pawlowska*, Waldemar Halota, Dorota Kozielewicz and Ewa Jendryczka
Department of Infectious Diseases and Hepatology, Collegium Medicum, Nicolaus Copernicus University, Bydgoszcz, Poland

Background: There are few data on the efficacy and 
safety of pegylated interferon treatment in adolescents 
with chronic hepatitis B. Aim: We conducted a pilot 
study in 13 adolescents with chronic hepatitis B treated 
with peginterferon alfa-2a at 100 µg/m2 once weekly 
for 48 weeks. Methods: HBV DNA was assessed by qPCR 
method. Results: After four weeks of treatment six ado-
lescents had undetectable HBV DNA (<12 IU/mL). Seven 
adolescents — including five HBV negatives at week 4 
— had undetectable HBV DNA (<55 IU/mL) at week 24, 
and seven adolescents — including all HBV DNA nega-
tives at week 4 — had undetectable HBV DNA  at week 
48 of treatment (<55 IU/mL). Five adolescents had unde-
tectable HBV DNA (<55 IU/mL) after 24 weeks of follow-
up (sustained viral response). HBeAg seroconversion was 
achieved in one patient. HBsAg loss was documented 
at the end of therapy in two of the six adolescents HBV 
DNA negative at week 4 of treatment. Three adoles-
cents withdrew from the treatment (two because of 
adverse events, one because of withdrawal of parental 
consent). Leukopenia was reported in seven adolescents 
and three individuals experienced thrombocytopenia. 
Except for one patient who discontinued treatment due 
to leukopenia, no dose modifications for adverse events 
or laboratory abnormalities were required. Conclusion: 
This pilot study shows that 48 weeks of treatment with 
peginterferon alfa-2a can result in sustained HBV DNA 
suppression, HBeAg seroconversion and HBsAg loss in 
adolescents with CHB. Larger and longer trials are now 
required to better define the magnitude of the benefit in 
this group of patients. 
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INTRoDUCTIoN

Hepatitis B virus (HBV) infection continues to be a 
global health problem. Approximately 400 million peo-
ple worldwide are chronically infected with the virus of 
whom 500 000 die each year from complications such as 
cirrhosis and hepatocellular carcinoma (Ghany & Doo, 
2006; Perz et al., 2006). It generally takes decades for 
chronic hepatitis B (CHB) to progress to the point at 
which liver complications manifest; thus, individuals 
who acquire the virus vertically during childbirth, or at a 
young age are a priority for effective treatment.

Chronic HBV infection cannot be eradicated. Current-
ly approved therapies include nucleoside and nucleotide 
analogues that suppress viral replication, and interferon 

alfa, an immune modulator (Keeffe et al., 2008; EASL 
2009). A major advantage of interferon-based therapy 
for CHB is that the therapeutic response is sustained in 
a substantial proportion of patients after a 6–12-month 
course of treatment. Peginterferon alfa-2a is approved 
for the treatment of hepatitis B e antigen (HBeAg)-pos-
itive and HBeAg-negative adults in whom it has been 
shown to be effective (Marcellin et al., 2004; Lau et al., 
2005). The drug is recommended as a first line treatment 
option for CHB in adults (Lok & McMahon, 2007; Ke-
effe et al., 2008; Liaw et al., 2008; EASL 2009). However, 
there are few data on the efficacy and safety of inter-
feron-based therapies, including pegylated interferon, in 
children. For this reason we conducted a pilot study in 
adolescents with CHB. 

MATERIALS AND METHoDS

Patients. Adolescents eligible for treatment in the tri-
al had CHB as evidenced by the presence of HBsAg and 
HBV DNA in serum and elevated serum ALT activity 
during two years prior to the treatment. Both HBeAg-
positive and HBeAg-negative patients were enrolled.

All patients had a liver biopsy and liver ultrasonogra-
phy as a prerequisite to enrolment and treatment. Liver 
biopsy specimens were scored according to the modified 
Scheuer scale and were assigned a grade for necroinflam-
mation between 0 and 4 and a stage between 0 and 4 
for fibrosis. Patients with histological evidence of hepa-
tocellular carcinoma or chronic liver disease other than 
CHB were excluded.

Patients co-infected with hepatitis C virus or human 
immunodeficiency virus were not eligible for treatment. 
Patients were excluded if they had previously been treat-
ed at any time for CHB with nucleoside analogues. 

Treatment. Eligible patients received peginterferon 
alfa-2a (40 kDa) (PEGASYS®, Roche, Basel, Switzerland) 
at a dosage of 100 μg/m2 once weekly for 48 weeks by 
subcutaneous injection.

Study conduct. The protocol was approved by the 
ethics committee of the Nicolaus Copernicus Universi-
ty. Informed consent was provided in writing by a legal 
guardian of each patient before treatment was initiated.

Treatment outcomes. During treatment patients 
were required to return to the clinic at regular intervals 
at which time blood samples were obtained for determi-
nation of serum HBV DNA, HBeAg, HBsAg, and ALT 
activity. A complete blood count was performed at each 
visit. 
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Serum HBV DNA was determined upon initiation of 
treatment, at week 4, 24 and 48 during treatment and 
after 24 weeks of untreated follow-up (study week 72) 
by quantitative polymerase chain reaction (qPCR) assay 
(COBAS® AmpliPrep/COBAS TaqMan® HBV Test, 
limit of quantitation = 55 IU/mL; limit of detection 12 
IU/mL [Roche Diagnostics]). 

Rapid virological response (RVR) was defined as un-
detectable HBV DNA in serum (<12 IU/mL) at week 4 
of treatment. An end of treatment response was defined 
as undetectable HBV DNA (<55 IU/mL) in serum at 
week 48. Sustained virological response (SVR), the pri-
mary efficacy outcome in the trial, was defined as un-
detectable HBV DNA (<55 IU/mL) in serum 24 weeks 
after the end of treatment (study week 72).

Safety was monitored at each clinic visit by means of 
laboratory tests, physical examination and adverse events 
reported by the patient or guardian. 

Statistical analysis. Serum HBV DNA levels were 
analysed by descriptive statistics. Means and standard de-
viations and median values and interquartile ranges were 
calculated for values collected at week 4, 24 and 48 dur-
ing treatment and after 24 weeks of untreated follow-up 
(study week 72). For the purposes of calculations, unde-
tectable HBV DNA results (<12 IU/mL at week 4 and 
<55 IU/mL at weeks 24, 48 and 72) were set to 0 IU/
mL. 

RESULTS

A total of 13 patients (nine boys and four girls), aged 
11 to 17 years, and with CHB were enrolled between 
October and November 2006 and treated with peginter-
feron alfa-2a at doses ranging from 135 to 180 μg/week. 
Five patients were HBeAg-positive and eight HBeAg- 

negative. Four patients had previously been treated with 
recombinant interferon alfa. 

The baseline characteristics of the patients are pre-
sented in Table 1. All patients had ALT > upper limit 
of the normal range (ULN) during the 2 years prior to 
treatment. No patient had severe liver disease assessed 
as greater than grade 2, stage 2 on the pretreatment liver 
biopsy but had at least grade 1 and/or stage 1 at base-
line.

Efficacy

HBV DNA levels decreased in all patients during 
treatment with peginterferon alfa-2a. Median HBV DNA 
levels at baseline, during treatment and at the end of fol-
low-up are presented in Table 2. Individual patient data 
are shown in Table 3. 

After 4 weeks of treatment, the overall median HBV 
DNA level decreased from 7.8 × 103 IU/mL at baseline 
to 0.045 × 103 IU/mL (p < 0.01). Six of the 13 adoles-
cents, all of whom were HBeAg-negative at baseline, 
achieved an RVR (undetectable HBV DNA <12 IU/mL 
at week 4). Patients with an RVR had lower pretreatment 
ALT levels (mean 20 ± 4, range 15–25 IU/L vs 63 ± 57 
IU/L, range 13–177 in patients without an RVR). Pa-
tients with an RVR also had lower pretreatment viral 
loads (HBV DNA median 12.8 IU/mL vs 14 400.0 × 103 
IU/mL, in patients without an RVR). All patients with 
an RVR were HBeAg-negative pretreatment and had 
ALT levels at baseline within the normal range.

At weeks 4, 24 and 48, a total of five patients had un-
detectable HBV DNA. At week 48, seven patients had 
undetectable HBV DNA, including six who had RVR at 
week 4. 

At the end of untreated follow-up (week 72) median 
HBV DNA levels were lower than the baseline value, 
overall and in the HBeAg-positive and HBeAg-negative 

subgroups (Table 2). At week 72, five adoles-
cents achieved an SVR including three with RVR 
at week 4. For the other three  patients with 
RVR at week 4, they also achieved undetectable 
HBV DNA at the end of 48 weeks treatment, 
but HBV DNA rebounded after the treatment 
ended and its levels at week 72 were similar to 
the baseline data. Of the two patients who had 
an SVR without an RVR, one HBeAg-negative 
patient had HBV DNA levels below the level 
of quantitation <55 IU/mL at weeks 4 and 24, 
while the other patient, who was HBeAg-pos-

Table 1. Baseline characteristics

HBeAg-positive HBeAg-negative All patients

N=5 N=8 N=13

Mean age, years  (range) 14.4 ± 2.4 (12–17) 13.7 ± 2.1 (11–16) 14 ± 2.2 (11–17)

Male: female 3 : 2 6 : 2 9 : 4

Mean body weight, kg 49.7 ± 7.6 50.7 ± 7.3 50.4 ± 7.1

Mean serum ALT, IU/Lbc 82 ± 57 19 ± 4 43 ± 46

Mean fibrosis stagea 1.4 (1-2) 1.12 (0–2) 1.23 (range 0–2)

Mean necroinflammatory gradea 1.8 (range 1–2) 1.25 (range 1–2) 1.46 (range 1–2)

Median HBV DNA level IU/mL x103 (interquartile 
range), 

19.6
(7.2–67.4)

3.68
(0.127–7.8)

7.8
(1.82–19.6)

Previous treatment with Interferon alfa 3 1 4

aAccording to the modified Scheuer scale 0-4 for grading and 0-4 for staging; bUpper limit of normal: females 31 IU/L; males 40 IU/L; cAll 
patients had ALT > upper limit of the normal range (ULN) during the 2 years prior to treatment although ALT<ULN may have been re-
corded at start of treatment

Table 2. Median HBV DNA (interquartile range) x103 IU/mL

HBeAg-positive
(N=5)

HBeAg-negative
(N=8)

All patients
(N=13)

Baseline 19.6 (7.2–67.4) 3.68 (0.127–7.8) 7.8 (1.8–19.6)

Week 4 6.76 (3.6–12.6) 0 (0–0.0035) 0.0451 (0–5.18)

Week 24 4.14 (26.5–8.66) 0 (0–0) 0 (0–26.5)

Week 48 11.3 (8.4–61.5) 0 (0–0) 0 (0–8.4)

Week 72 16.2 (1.01–110.0) 0.77 (0–1.22) 1.01 (0–11.5)
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itive, had an HBeAg seroconversion at week 48. This 
patient had an abnormal ALT (74 IU/ml) and higher 
HBV DNA (2.49 × 107 IU/ml) at baseline. Although 
the patient did not reach an RVR at week 4, her HBV 
DNA level continued to decrease throughout the course 
of treatment; the patient withdrew from the treatment at 
week 37 due to adverse event. No HBV DNA data was 
available for week 48, but HBV DNA was undetectable 
at week 72. No patient exhibited HBeAg loss without 
seroconversion.

Loss of HBsAg after the end of treatment was docu-
mented in two of the six adolescents who had an RVR 
at week 4. Both these patients were HBeAg-negative, 
had normal ALT and lower HBV DNA (1.28x102 and 

1.34 × 102 IU/ml, respectively) at baseline and both also 
achieved ETR and SVR. 

Safety

Three patients discontinued treatment prematurely. 
One patient was withdrawn after 8 months of treatment 
because of no viral response and some auto-immunolog-
ical markers — an increase of serum IgG level, hyper-
gammaglobulinemia and ANA appearance in the serum 
(no. 38). A second child (no. 42) had a treatment - re-
lated adverse event of hypergammaglobulinemia, leuko-
penia and increased ALT and GGT activity starting at 
6 months of treatment (with no other liver function test 
abnormalities). This patient was withdrawn from treat-
ment at week 37 and the event resolved 6 months after 
treatment, with ALT, GGT and gammaglobulins return-
ing to normal values. This patient was the one HBeAg - 
positive patient who had an HBeAg seroconversion. The 
third patient (no. 40) had undetectable HBV DNA after 
24 weeks of treatment when withdrawn because of the 
parents’ decision. 

There were no serious adverse events reported. The 
only other treatment — related adverse events that oc-
curred were: eye ball pain which was mild, transient and 
resolved without any clinical consequences, hair loss and 
headache were mild and resolved, and raised ALT levels 
to 4.5 × ULN.

Leukopenia defined as ≤3 × 103 cells/µL was report-
ed in seven patients and thrombocytopenia defined as 
≤100 × 103 cells/µL in three patients.

Except for one patient who discontinued treatment 
due to leukopenia, no dose modifications for adverse 
events or laboratory abnormalities were required.

There was no overall effect of treatment on growth. 
All but one patient showed an increase in height be-
tween baseline and week 72 (mean increase 5.31 ± 4.19 
cm; range 0–12 cm).

DISCUSSIoN

The results of this study demonstrate that a 48-week 
course of peginterferon alfa-2a therapy in adolescents 
can produce sustained suppression of HBV DNA repli-
cation in HBeAg-positive and HBeAg-negative individu-
als, and can result in HBeAg seroconversion in HBeAg-
positive individuals. At the end of treatment more than 
half of the adolescents enrolled in the trial had undetect-
able serum HBV DNA and after 24 weeks of untreated 
follow-up five of 13 individuals still had undetectable 
HBV DNA levels and thus a post-treatment sustained 
virological response. These results are clinically signifi-
cant because HBV DNA levels are correlated with an 
increased risk of liver disease. There is a linear relation-
ship between the serum concentration of HBV DNA 

and the long-term risk of cirrhosis and hepatocellular 
carcinoma in patients with CHB (Marcellin et al., 2004; 
Lok & McMahon, 2007; Liaw et al., 2008). Consistent 
with these observations, suppression of HBV replication 
with lamivudine reduced morbidity and mortality in pa-
tients with CHB and advanced hepatic fibrosis (Chen et 
al., 2006). However, to obtain these benefits with a nu-
cleoside analogue such as lamivudine, prolonged therapy 
is necessary, which is associated with increasing rates of 
drug resistance, and, as noted above, sustained response 
rates are significantly lower with lamivudine than with 
peginterferon alfa-2a (Lau et al., 2005; EASL 2009). 

Interestingly, three of the five patients in our series 
showed an RVR, with HBV DNA suppressed to unde-
tectable levels already after the initial 4 weeks of therapy 
and two of these patients even cleared the HBsAg dur-
ing follow up. Given recent observations on the use of 
HBsAg quantification during peginterferon alfa-2a ther-
apy to predict sustained response (Moucari et al., 2009; 
Brunetto et al., 2009), it would be of interest to investi-
gate the potential of HBsAg level quantification also in 
our population. 

The goal of therapy for CHB is the achievement of 
sustained immune control (HBeAg seroconversion in 
HBeAg-positive patients and HBV DNA < 10 000 cop-
ies/mL in HBeAg-negative patients) and remission of 
liver disease (Lok & McMahon, 2007; Piratvisuth et al., 
2010; Marcellin et al., 2010). Durable suppression of 
HBV DNA replication results in histological improve-
ment, normalization of ALT levels and, in some patients 
with HBeAg-positive disease, seroconversion to an anti-
HBe state. Clearance of HBsAg has been shown to be 
associated with interferon-based therapy. For example, in 
adult patients treated with peginterferon alfa-2a the rate 
of HBsAg clearance increased during post-treatment fol-
low up to 12% after 5 years (Marcellin et al., 2009). 

Effective treatment is particularly important in chil-
dren with CHB, because the virus cannot be eradicated 
and, as a result, complications can evolve over many 
decades in these individuals. Several studies have sug-
gested that CHB acquired during childhood is a benign 
disease (Bortolotti et al., 1990; Fujisawa et al., 2000; Bor-
tolotti et al., 2006; Iorio et al., 2007); however, decom-
pensated liver disease and cirrhosis have been reported 
in children (Chang et al., 1991; Chang et al., 1997; Ni et 
al., 2004; Bortolotti et al., 2006). It remains to be con-
firmed that more rapid HBeAg seroconversion after 
therapy with peginterferon alfa-2a can prevent the long 
term complications of CHB in adolescents.

In our study group, treatment with peginterferon alfa-
2a was well tolerated, with only one patient withdrawing 
because of adverse events during the study. Although 
based on only as small number of adolescents, no se-
rious safety issues emerged in this population and the 
safety profile was not dissimilar to that seen in studies 
of peginterferon alfa-2a in adults (Marcellin et al., 2004; 
Lau et al., 2005). 

In conclusion, the results of this pilot study show that 
treatment with peginterferon alfa-2a for 48 weeks re-
sults in sustained immune control (sustained suppression 
of HBV DNA or HBeAg seroconversion) and HBsAg 
clearance in a substantial proportion of adolescents with 
CHB. Larger and longer trials are now required to better 
define the magnitude of the benefit in this population. 
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