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Summary

Background Interferons (IFN-o) and nucleos(t)ide analogues (NAs) are currently the primary treatment options for
children with chronic hepatitis B (CHB), but the efficacy of different initial antiviral regimens in children with
different ages remains unclear.

Methods This study included 483 treatment-naive children with CHB who received initial antiviral therapy at Hunan
Children’s Hospital between June 2015 and November 2023. According to the initial 24-week regimens, patients
were divided into (Peg) IFN-a monotherapy, NAs monotherapy, and combination therapy groups, and stratified
by age of treatment initiation (1-7 years vs. > 7 years). The study outcome was HBsAg loss. Propensity score
matching (PSM) was used to adjust for confounding factors, and a sensitivity analysis was performed to assess
the robustness of the results.

Findings Of the 483 subjects, 294 (60.87%) were male, with a median age of 5 years. Median (interquartile range)
follow-up duration was 90 (53, 156) weeks. 158 (32.71%), 56 (11.59%), and 269 (55.69%) participants were assigned
to (Peg) IFN-a monotherapy, NAs monotherapy, and combination therapy groups, respectively. After adjusting for
other covariates, HBsAg loss rates were comparable in the (Peg) IFN-a monotherapy group and the combination
treatment group in children aged 1-7 years ((Peg) IFN-a: Reference group, NAs: HR (95% CI) 0.47 (0.23-0.96),
Combination: 1.31 (0.94-1.82)); while HBsAg loss rate was significantly higher in the combination treatment
group compared to the other two groups in children aged >7 years group (NAs: 0.70 (0.23-2.19), Combination:
3.02 (1.42-6.45)). PSM and sensitivity analyses observed similar findings.

Interpretation Initial combination therapy had a significant advantage over HBsAg loss in CHB children. In children
aged 1-7 years, (Peg) IFN-a monotherapy and combination therapy achieved comparable efficacy; in children aged
>7 years, combination therapy was more advantageous. Antiviral therapy for children with CHB should be indi-
vidualized according to the age at treatment initiation to optimize clinical benefit.
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in 2022, corresponding to 5.6 million children with
HBYV infection.’ Although the majority of children with

Introduction
Hepatitis B virus (HBV) infection continues to pose a

major global public health challenge. As of 2019, It is
estimated that about 296 million individuals worldwide
were living with chronic hepatitis B (CHB).! HBV
infection mainly occurs in perinatal and infant period,
with a chronicity rate reaching up to 90%.* The global
prevalence of hepatitis B surface antigen (HBsAg) in
children younger than 5 years was reported to be 0.7%

CHB exhibit relatively mild liver damage, 3%-5% and
0.01%~0.03% of cases may progress to cirrhosis or
hepatocellular carcinoma before adulthood, respec-
tively.* HBsAg loss is considered an ideal treatment
endpoint for achieving functional cure of CHB, which
is significantly correlated with a reduced risk of long-
term liver complications in patients.””

*Corresponding author.
E-mail address: gwxypsx@163.com (S. Peng).
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Research in context

Evidence before this study

We searched PubMed using the terms “chronic hepatitis B”,
“children”, “interferon”, “nucleos(t)ide analogues”, and
“HBsAg loss” for articles published up to March 2025.
Although interferons (especially Peg-IFN-a) and nucleos(t)ide
analogues (NAs) are both recommended for treatment
among children with CHB, existing studies mainly focus on
single-drug regimens and have limited data comparing initial
antiviral strategies. Age at treatment initiation has been
increasingly recognized as an important factor affecting
treatment response in pediatric HBV infection, but no
consensus exists on age-specific initial antiviral regimen
selection.

Added value of this study
This study provides comprehensive comparative data on
initial antiviral strategies for pediatric CHB patients. It

Currently, antiviral drugs for CHB mainly included
interferons (IFNs, e.g., IFN-a, pegylated interferon alpha
(Peg IFN-a)) and nucleos(t)ide analogues (NAs, e.g.,
lamivudine (LAM), entecavir (ETV), and tenofovir dis-
oproxil fumarate (ITDF)).”” Accumulated evidence
showed that antiviral therapy could significantly improve
clinical outcomes in children with CHB, promoting
HBsAg loss, HBV DNA suppression, alanine amino-
transferase (ALT) normalization, and hepatitis B e anti-
gen (HBeAg) seroconversion.*"' Notably, compared with
adults, children demonstrate a higher rate of functional
cure after a finite-course antiviral therapy, with approxi-
mately 50% achieving HBsAg loss."

Notably, there remains no consensus on the optimal
antiviral regimen for CHB in children. Antiviral treat-
ment regimens are diverse in clinical context, including
(Peg) IFN-a monotherapy, NAs monotherapy, combi-
nation therapy (IFN plus NAs), and sequential therapy.
However, studies specifically focusing on comparison
of various treatment regimens in children with CHB
remain limited, and considerable heterogeneity exists
in the choice of treatment regimens." "

Age at treatment initiation is an important factor
affecting the efficacy of antiviral therapy in pediatric
CHB. Our previous findings suggest that earlier initi-
ation of antiviral therapy is linked to a greater possi-
bility of HBsAg loss.'® Similarly, Zhang et al. conducted
a 36-month study of active CHB children and showed
that children aged 1-6 years exhibited a significantly
higher cumulative incidence of HBsAg loss (50.78%)
than those aged 7-16 years (12.93%)," further empha-
sizing the importance of treatment initiation age. Thus,
it is necessary to determine the optimal antiviral
regimen for children at different ages. However, high-
quality evidence regarding the impact of various
initial antiviral regimens on HBsAg loss remains

evaluates three regimens—(Peg) IFN-a monotherapy, NAs
monotherapy, and combination therapy—in treatment-naive
children and conducts subgroup analyses by age. The
findings show that combination therapy significantly
outperforms monotherapy in children aged >7 years, while
(Peg) IFN-a monotherapy and combination therapy achieve
comparable HBsAg loss rates in children aged 1-7 years.

Implications of all the available evidence

Our findings support the use of age-specific treatment
strategies in pediatric CHB. For younger children (1-7 years),
(Peg) IFN-a monotherapy remains an effective option; for
older children (>7 years), initiating combination therapy may
offer superior clinical benefit in promoting HBsAg loss. These
results provide valuable evidence for individualized antiviral
treatment decisions in clinical practice and future guideline
development.

limited, particularly in children from different age
groups. Therefore, we explored the association between
initial antiviral regimens and HBsAg loss in children
stratified by age at treatment initiation, aiming to pro-
vide evidence for optimizing individualized treatment
strategies in pediatric CHB.

Methods

Study population

This study retrospectively included treatment-naive
CHB children (1-17 years old) who received initial
antiviral therapy for at least 6 months at Hunan Chil-
dren’s Hospital between June 2015 and November
2023. All patients had confirmed HBsAg positivity for
more than 6 months prior to treatment and maintained
a consistent treatment regimen during the first 24
weeks, without discontinuation or regimen change.
Exclusion criteria included: nonalcoholic fatty liver
disease or other chronic liver diseases; co-infection with
hepatitis C, hepatitis D, HIV, Epstein—Barr virus, or
cytomegalovirus; concurrent malignant tumors; and
incomplete key clinical data. Demographic, biochem-
ical, and virological data were collected at baseline and
every 3—6 months during the treatment period.

Ethics approval

In accordance with the ethical guidelines of the Decla-
ration of Helsinki, this study protocol was approved by
the Ethics Committee of Hunan Children’s Hospital.
As this was a retrospective study, the requirement for
informed consent was waived.

Antiviral regimens

Before the release of the Chinese guidelines (2022
version), all included patients met the treatment
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indication of persistent or recurrent elevation of ALT, or
advanced liver disease.'™'"” After the 2022 guideline up-
date, children in the immune-tolerant phase (aged <7
years or with inflammation grade 1) were also consid-
ered eligible for antiviral therapy.’

In this study, the actual antiviral treatment drugs for
children were selected according to the guidelines
available at the time of patient enrollment.”*** In order
to unify the classification and analysis of antiviral
treatment drugs, we retrospectively sorted out the drugs
involved in the study with reference to the “Guidelines
for the Prevention and Treatment of Chronic Hepatitis
B (2022 version)” and the “Consensus on Clinical
Antiviral Treatment of Chronic Hepatitis B in Children
(2024 version)*”. During the study period, several
guidelines and consensus statements were published,
and updates in recommended drugs and age in-
dications were added in the Supplementary Methods.

According to the above guidelines, IFN-a is recom-
mended for children with CHB aged >1 year, while Peg
IFN-« is indicated for those aged 3 years or older. In
this study, NAs included LAM, ETV, and TDF. LAM
was prescribed for children under 2 years old. For
children aged >2 years, ETV was used as the first-line
medication, with TDF reserved for those with antiviral
resistance.

[FN-a was administered at a dose of 6 million 1U/
m? body surface area (BSA) three times a week for
24-48 weeks. Peg IFN-a was given at 104 pg/m? BSA
once weekly for 48 weeks. NAs were dosed by body
weight: LAM at 4 mg/kg/day, ETV at 0.015 mg/kg/day
(maximum 0.5 mg/day), and TDF at 8 mg/kg/day
(maximum 300 mg/day).

The initial antiviral regimen was determined based
on baseline clinical features, potential drug-related side
effects, and guardian preference. In clinical practice,
(Peg) IFN-a-based therapy was generally recom-
mended.’®” Combination therapy was preferred for
patients with higher baseline HBV DNA and HBsAg
levels. Children initially received NAs monotherapy
when their guardians refused (Peg) IFN-a treatment
due to continuous injection or potential side effects.
During treatment, therapy adjustments were made ac-
cording to on-treatment response. For children initially
treated with (Peg) IFN-a monotherapy, an age-
appropriate NA was recommended as alternative treat-
ment to those who had a decline in serum HBV DNA of
<2 logyo IU/mL after 24 weeks of treatment; NA add-on
strategy was adopted to those who had a decline in
serum HBsAg of >1 log;o IU/mL after 24 weeks of
treatment; otherwise, (Peg) IFN-a monotherapy was
continued to 48 weeks, which can be extended accord-
ing to the condition, but the continuous treatment
course should not exceed 96 weeks."?"** For children
initially treated with NAs monotherapy, (Peg) IFN-a
was added as sequential combination therapy after 24
weeks of NAs monotherapy, with guardian consent;
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otherwise, NAs monotherapy was continued. For pa-
tients with a poor antiviral response (defined as serum
HBV DNA >2000 IU/mL after 48 weeks of NAs mon-
otherapy), (Peg) IFN-a could be added with guardian
approval. If guardians continued to decline (Peg) IFN-a,
treatment was either switched to or combined with
another age-appropriate NA 2022

Patients were grouped according to the initial 24-
week antiviral regimens into three groups: (1) initial
(Peg) IFN-a monotherapy, (2) initial NAs monotherapy,
and (3) initial combination therapy. Based on treatment
adjustments during follow-up, patients were further
divided into subgroups: continuous monotherapy,
sequential therapy (e.g., IFN followed by NAs or vice
versa), and combination therapy.

Outcomes and follow-up evaluation

The endpoint outcome of this study was HBsAg loss,
defined as achieving an HBsAg level below 0.05 IU/mL.
The index date was defined as the date of initiation of
antiviral treatment. The follow-up duration for each
patient was calculated from the index date to the date of
HBsAg loss, treatment discontinuation, or the last
follow-up (March 31, 2025).

Safety evaluation

Safety was assessed during the initial 24 weeks of
antiviral therapy. Adverse events, including clinical
symptoms and laboratory abnormalities, were docu-
mented at each follow-up visit. Adverse events were
categorized by treatment regimen: (Peg) IFN-a mono-
therapy, NAs monotherapy, and combination therapy.

Laboratory and histological assessments
Quantitative HBsAg levels were measured using an
electrochemiluminescence assay on the cobas e 601
analyzer (Roche Diagnostics, Germany), with a quan-
tification range of 0.05-52,000 IU/mL. Serum HBV
DNA was quantified using a quantitative fluorescence
PCR assay kit (Sansure Biotech, China) on the ABI
7500 Real-Time PCR System (Life Technologies,
USA), with a quantification range of 20-5.0 x 10°
1U/mL.

Liver histopathological assessments were performed
blinded by two experienced hepatologists and biopsy
specimens were independently reviewed. Histological
changes were quantified using the internationally
recognized Scheuer scoring system, which grades
fibrosis (stage 0-4) and inflammatory activity (grade
0-4), respectively. Informed consent was obtained from
all guardians prior to liver biopsy.

Statistical analysis

Continuous variables were described as mean + standard
deviation (SD) for normally distributed data or median
with interquartile range (IQR) for skewed data. Cate-
gorical variables were presented as frequencies and
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percentages. Group comparisons for continuous vari-
ables were performed using analysis of variance
(ANOVA) or the Kruskal-Wallis test, depending on data
distribution. Categorical variables were compared using
the chi-square test or Fisher’s exact test, as appropriate.
The cumulative incidence of HBsAg loss was esti-
mated using Kaplan-Meier curves, and differences
between treatment groups were assessed with the
log-rank test. Associations between initial antiviral
regimens and HBsAg loss were evaluated using Cox
proportional hazards models. Children who experi-
enced serious adverse drug reactions or discontinued
antiviral therapy for other reasons were included in the
analysis and censored at the time of treatment
discontinuation. To control for potential confounders,
propensity score matching (PSM) was conducted
based on baseline covariates identified through
multivariable logistic regression. A 1:1:1 nearest-
neighbor matching algorithm with a caliper of 0.05
standard deviations of the estimated propensity score
was applied across the three treatment groups.
Furthermore, we performed sensitivity analyses in the
subgroups of patients who maintained their initial
treatment regimen throughout the study (i.e., contin-
uous monotherapy and combination therapy) to avoid
the effect of possible treatment adjustments (e.g.,
adding or adjusting medication after 24 weeks) during
the follow-up period. All statistical analyses were per-
formed using R software (version 4.3.2), with a two-
sided significance level of o = 0.05.

Role of the funding source

The funder of the study had no role in study design,
data collection, data analysis, data interpretation, or
writing of the report.

Results

Baseline characteristics

A total of 501 treatment-naive children with CHB were
initially identified. 18 children were excluded due to
other significant comorbidities (e.g., Epstein—Barr vi-
rus, cytomegalovirus, leukemia, or non-alcoholic fatty
liver disease, n = 6), and incomplete key clinical data
(n = 12).

Finally, 483 children were included in the analysis.
Based on their initial 24-week antiviral regimen, pa-
tients were categorized into three groups: initial (Peg)
IFN-o monotherapy (n = 158), initial NAs monotherapy
(n = 56), and initial combination therapy (n = 269).
Group allocation process is detailed in the treatment
flowchart (Fig. 1).

Table 1 presents the baseline demographic, viro-
logical, and liver histological characteristics of the
cohort. The median age at enrollment was 5 years. Most
children were infected with HBV genotype B (65.01%),
and the age of treatment initiation was 1-7 years
(61.08%). Histological assessments revealed that
41.82% had mild hepatic inflammation (grade <2) and
57.56% had mild fibrosis (stage <2). Children in the
initial (Peg) IFN-a monotherapy group were younger
than those in the NAs and combination therapy groups
(median age: 3 vs. 7 and 5 years, respectively; p < 0.001).
A significant difference in gender distribution was
observed among the groups (p = 0.017), with a higher
proportion of males in the initial (Peg) IFN-a mono-
therapy group. The combination therapy group exhibi-
ted lower baseline ALT levels (p = 0.001), but higher
qHBsAg levels (p < 0.001), HBV DNA levels (p = 0.021),
and a higher proportion of HBeAg positivity (p = 0.012).

According to our previous study,”® the age of
treatment initiation was critical for HBsAg loss in

Treatment-naive CHB Children (1-17 years old) who received at least
6 consecutive months of antiviral therapy in Hunan Provincial
Children's Hospital between June 2015 and November 2023, N=501

18 children were excluded

1 Co-infected with Epstein-Barr virus
1 Co-infected with cytomegalovirus
1 leukaemia

3 Non-alcoholic fatty liver disease

12 Lack of important data

—

Initial (Peg) IFN-a Monotherapy
Regimen, N=158

Initial Combination Therapy
Regimen, N=269

Initial NAs Monotherapy
Regimen, N=56

C

Sequential Combination
(Peg) IFN-a Therapy,
N=53

NAs Monotherapy,

(Peg) IFN-a
N=7

(Combination Therapy,
Monotherapy, N=57 =

Fig. 1: Flowchart of patient selection and treatment allocation.

NAs Monotherapy,

‘Sequential Combination
(Peg) IFN-a Therapy,
N=15

Sequential Combination
(Peg) IFN-a Therapy,
N=100

] [Combmation Theraoy]

Combination Therapy,
N=169
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CHB children. The incidence of HBsAg loss in pa-
tients aged 1-7 years is much higher than that in pa-
tients aged >7 years (55.1% vs 17.0%). Table S1
summarizes the baseline characteristics of CHB pa-
tients stratified by age at treatment initiation. Except
for the initial antiviral regimen, baseline antibody
against hepatitis B surface antigen (HBsAb) and HBV
genotype, no significant differences were found in
other variables between the 1-7 years group and the
>7 years group.

Incidence of HBsAg loss by initial therapy and age
As shown in Fig. 2, the overall incidence of HBsAg loss
varied significantly across the three initial treatment
regimens (p < 0.001), with the highest incidence
observed in the (Peg) IFN-a monotherapy group
(58.2%), followed by combination therapy (47.6%) and
NAs monotherapy (28.6%). In children aged 1-7 years,
the difference remained significant (p = 0.008), with
HBsAg loss rates of 70.7%, 58.6%, and 40.7%, respec-
tively. However, in children aged >7 years, no signifi-

Variables Total (n = 483) Initial (Peg) IFN-ox Initial NAs Initial combination p-value
monotherapy monotherapy (n = 56) therapy (n = 269)
(n = 158)
Age, years 539 3(27) 7 (4, 10) 53,9 <0.001
1~7 295 (61.08) 116 (73.42) 27 (48.21) 152 (56.51)
=7 188 (38.92) 42 (26.58) 29 (51.79) 117 (43.49)
Gender 0.017
Male 294 (60.87) 107 (67.72) 26 (46.43) 161 (59.85)
Female 189 (39.13) 51 (32.28) 30 (53.57) 108 (40.15)
Follow-up time 90 (53, 156) 103 (51.25, 192.75) 112.5 (71.75, 178) 84 (52, 138) 0.006
Maternal HBV infection 0.012
Yes 394 (8157) 133 (84.18) 38 (67.86) 223 (82.9)
No 2 (4.55) 10 (6.33) 4 (7.14) 8 (2.97)
Missing 67 (13.87) 15 (9.49) 14 (25) 38 (14.13)
ALT, IU/L 40.8 (23.35, 74.65) 51.95 (28.83, 89.02) 7.15 (21.33, 80.18) 34.9 (22.2, 62.8) 0.001
gHBsAg, logs 1U/ml 4.25 (3.36, 4.71) 3.95 (3.16, 4.59) 3 6 (2.78, 4.69) 4.43 (3.67, 4.72) <0.001
HBeAg 0.012
Positive 452 (93.58) 143 (90.51) 50 (89.29) 259 (96.28)
Negative 31 (6.42) 15 (9.49) 6 (10.71) 10 (3.72)
HBsAb, 1U/L 2 (2, 9.16) 2 (2, 10.87) 2.98 (2, 13.15) 2 (2, 8.02) 0.316
HBsAb 0.048
Positive 110 (22.77) 44 (27.85) 6 (28.57) 0 (18.59)
Negative 373 (77.23) 114 (72.15) 0 (71.43) 219 (81.41)
HBV DNA, logo IU/ml 6.98 (5.48, 7.94) 6.88 (5.95, 7.54) 638 (4.56, 7.91) 3 (5.31, 8.16) 0.021
FIB-4 0.14 (0.08, 0.23) 0.1 (0.06, 0.21) 0.19 (0.11, 0.33) 0.14 (0.09, 0.23) <0.001
APRI 0.42 (0.29, 0.72) 0.51 (0.35, 0.85) 0.41 (0.29, 0.84) 0.37 (0.27, 0.64) <0.001
Inflammation grade 0.002
<2 202 (41.82) 67 (42.41) 21 (37.5) 114 (42.38)
>2 137 (28.36) 60 (37.97) 12 (21.43) 65 (24.16)
Undetected 144 (29.81) 31 (19.62) 23 (41.07) 90 (33.46)
Fibrosis stage 0.009
<2 278 (57.56) 102 (64.56) 27 (48.21) 149 (55.39)
>2 61 (12.63) 25 (15.82) 6 (10.71) 30 (11.15)
Undetected 144 (29.81) 31 (19.62) 23 (41.07) 90 (33.46)
HBV genotype <0.001
B genotype 314 (65.01) 86 (54.43) 33 (58.93) 195 (72.49)
C genotype 68 (14.08) 16 (10.13) 6 (10.71) 46 (17.1)
Undetected 101 (20.91) 56 (35.44) 17 (30.36) 28 (10.41)
Note: Values are presented as median (IQR) for continuous variables and n (%) for categorical variables. p values were calculated using the Kruskal-Wallis test for
continuous variables and the chi-square test or Fisher's exact test for categorical variables. Abbreviations: (Peg) IFN-a; (pegylated) interferon-o, NAs; nucleos(t)ide
analogues, ALT; alanine aminotransferase, qHBsAg; quantitative hepatitis B surface antigen, HBeAg; hepatitis B e antigen, HBsAb; antibody against hepatitis B surface
antigen, HBV; hepatitis B virus, FIB-4; Fibrosis-4 Index, APRI; aspartate aminotransferase-to-platelet ratio index.
Table 1: Baseline characteristics according to the initial 24-week antiviral regimen among children with CHB.
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Initial 24-week Therapy

- (Peg) IFN-a Monotherapy

¥J NAs Monotherapy

75% 1 I combination Therapy 70.7%
®
2 58.2% 58.6%
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‘S 40.7%
S 33.3%
9 28.6%
g 250, 23.8%
- 17.2%
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Fig. 2: Incidence of HBsAg loss according to initial 24-week antiviral therapy stratified by the age of treatment initiation.

cant difference was found among the three regimens,
and the incidence of HBsAg loss was relatively low
across all antiviral regimens.

Initial antiviral regimen and HBsAg loss

The cumulative incidence of HBsAg loss varied ac-
cording to initial antiviral regimen (Fig. 3A). Patients
receiving combination therapy or (Peg) IFN-a mono-
therapy had a higher cumulative incidence of HBsAg
loss, while the lowest in the NAs monotherapy group
(log-rank p = 0.0088). Unadjusted Cox regression
showed that the initial antiviral regimen was associated
with the occurrence of HBsAg loss (Initial NAs: HR
(95% CI) 0.51 (0.30-0.86), Initial Combination: 1.13
(0.85-1.49)) (Table 2). After adjustment for age, sex,
maternal infection status, AT, qHBsAg, HBeAg,
HBsAb, and HBV DNA, initial combination therapy
was significantly associated with an increased likeli-
hood of HBsAg loss compared with (Peg) IFN-a mon-
otherapy (HR = 1.54, 95% CI: 1.15-2.06), whereas NAs
monotherapy was linked to a lower likelihood of HBsAg
loss (HR = 0.51, 95% CI: 0.29-0.91). Given that the
missing rate of inflammatory grade, fibrosis stage, and
HBV genotype exceeds 20%, these variables were
excluded from the multivariate Cox regression analysis
shown in Table 2 to minimize potential bias. However,
we performed a supplementary analysis of these vari-
ables (Table S2) and the results were consistent with
Table 2.

Subgroup analysis according to age
Age-stratified analyses revealed different patterns.
Among patients aged 1-7 years (Fig. 3B), the

cumulative incidence of HBsAg loss was comparable
among three therapy groups (log-rank p = 0.23). How-
ever, the results of multivariate Cox regression sug-
gested that compared to initial (Peg) IFN-a
monotherapy, patients receiving combination therapy
group had comparable probability to achieve HBsAg
loss, while NAs monotherapy was strongly linked to a
lower likelihood of HBsAg loss (HR = 0.47, 95% CI:
0.23-0.96).

In contrast, among children aged >7 years (Fig. 3C),
combination therapy showed a significantly higher cu-
mulative incidence of HBsAg loss compared to both
monotherapy groups (log-rank p = 0.011). Multivariate
Cox regression revealed that patients receiving initial
combination group were 3.02 times probability to ach-
ieve HBsAg loss (HR = 3.02, 95% CI: 1.42-6.45),
whereas no statistically significant difference was found
between the two monotherapy groups.

Propensity score matching and sensitivity analysis
To minimize the impact of baseline imbalance, we
performed PSM based on key covariates including age,
sex, ALT, qHBsAg, HBV DNA, and HBV genotype.
Although some covariates were not completely
balanced, the comparability of the matched cohort was
improved (Table S3). In the sub-cohorts, results were
generally consistent with the original analysis
(Figure S1, Table S4). Among children aged 1-7 years,
initial (Peg) IFN-a monotherapy and combination
therapy showed comparable efficacy (Initial NAs: 0.41
(0.18-0.95); Initial Combination: 0.93 (0.47-1.83); Ref:
Initial (Peg) IFN-a); whereas in those aged >7 years,
combination therapy was the most effective (Initial

www.thelancet.com Vol 88 October, 2025
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NAs: 1.13 (0.17-7.72); Initial Combination: 9.05
(1.48-55.16); Ref: Initial (Peg) IFN-a).

In addition, in patients who maintained their initial
antiviral regimen throughout the follow-up period
(Table S5), we performed sensitivity analyses to avoid
the impact of treatment adjustments during the follow-
up period on outcomes. The results were broadly
consistent with the overall cohorts: the cumulative
incidence of HBsAg loss was similar between initial
(Peg) IFN-a monotherapy and combination therapy in
the 1-7 years subgroups, while the combination therapy
was more effective in children aged >7 vyears
(Figure S2, Table S6).

Furthermore, for patients who changed their initial
antiviral regimen during the entire follow-up period
(Table S7), we conducted a sensitivity analysis. The re-
sults showed that there was no statistically significant
difference in the loss of HBsAg among the three initial
antiviral regimens in both the overall cohort and sub-
groups (Table S8).

Guidelines for the Prevention and Treatment of
Chronic Hepatitis B (2022 version) expanded the
treatment indications for children in the immune-
tolerant (IT) phase: for children with age of >7 years
and positive HBV DNA and ALT < ULN, liver histology
assessment is required (If the liver histology grade is
G > 1, antiviral therapy should be initiated). For chil-
dren aged 1-7 years, antiviral treatment may be
considered even in the absence of liver pathology re-
sults, provided there is thorough discussion and
informed consent. Based on this update, we adminis-
tered antiviral therapy to the children who were in the
IT phase but met the above treatment criteria (4.1%, 20/
483). To avoid potential bias in this group of patients to
the overall analysis, we excluded them from a subse-
quent sensitivity analysis, and the results showed that
the conclusions remained robust (Table S9, Table S10).

Safety evaluation

During the initial 24 weeks of antiviral therapy, adverse
events were observed primarily in patients receiving
(Peg) IFN-o monotherapy or combination therapy,
while no adverse events were reported in the NAs
monotherapy group (Table S11). The most frequent
adverse event was fever (28.99%, 140/483), with the
highest incidence in the combination group (37.55%,
101/269), followed by (Peg) IFN-a monotherapy group
(24.68%, 39/158). Neutropenia occurred in 89 cases
(18.43%), mainly in the combination therapy group
(26.77%, 72/269) and (Peg) IFN-a monotherapy group
(10.76%, 17/158). Anorexia, cough, and persistent ex-
acerbations were also frequently observed, especially in
the combination group. Other adverse effects, such as
dizziness, headache, alopecia, hypodynamia, and
gastrointestinal symptoms, were predominantly mild
and self-limited. Adverse events in most cases can be
controlled through symptomatic treatment or dose
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Fig. 3: Kaplan-Meier curves for cumulative incidence of HBsAg loss according to initial 24-week
antiviral regimen in (A) the overall population, (B) children aged 1-7 years, and (C) children aged

>7 years.
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1~7

Total

Variables

Multivariate COX Univariate COX Multivariate COX

Univariate COX

Multivariate COX

Univariate COX

p-value

HR (95% Cl)

p-value
0.037
0.008
0.223

HR (95% Cl)

p-value

HR (95% Cl)

p-value

HR (95% Cl)

p-value

HR (95% Cl)

p-value

HR (95% Cl)

0.011

0.81 (0.69-0.95)

0.87 (0.75-0.99)
0.48 (0.28-0.83)
0.58 (0.25-1.39)

0.097
Ref.

0.089
0.738

0.92 (0.82-1.02)
0.77 (0.56-1.04)
0.86 (0.34-2.14)

0.270
0.128
0.610

0.95 (0.86-1.04)
0.80 (0.59-1.07)
1.26 (0.52-3.09)

0.89 (0.85-0.92) <0.001 0.88 (0.84-0.92) <0.001
0.66 (0.51-0.86)
0.57 (0.30-1.06)
Ref. Ref.

0.68 (0.53-0.88)
1.08 (0.59-1.99)

Ref.

Age

0.001

0.37 (0.21-0.68)
0.29 (0.11-0.74)

Ref.

0.002

0.004
0.810

Male

0.010

0.077

Maternal HBV infection (+)

Initial (Peg) IFN-or
Initial NAs

Ref.

0.541
0.004
0.390
0.005

0.70 (0.23-2.19)
3.02 (1.42-6.45)
1.00 (1.00-1.00)
0.60 (0.42-0.86)

0.642

0.78 (0.26-2.27)
2.29 (1.11-4.73)
1.00 (1.00-1.00)
0.75 (0.57-0.98)

0.038
0.110
<0.001

0.47 (0.23-0.96)
131 (0.94-1.82)
1.00 (1.00-1.00)
0.69 (0.56-0.85)

0.156
0.599
0.612
<0.001

0.63 (0.34-1.19)
1.09 (0.80-1.48)
1.00 (1.00-1.00)
0.67 (0.57-0.77)
118 (0.66-2.12)
2.00 (1.47-2.74)
0.87 (0.80-0.94)
0.98 (0.69-1.39)
1.02 (0.64-1.62)
1.64 (1.03-2.61)

0.023

0.51 (0.29-0.91)
1.54 (1.15-2.06)
1.00 (1.00-1.00)
0.65 (0.54-0.77)
1.43 (0.81-2.53)
1.67 (1.23-2.26)
0.99 (0.91-1.09)

0.012

0.51 (0.30-0.86)
1.13 (0.85-1.49)
1.00 (1.00-1.00)
0.69 (0.61-0.79)

0.025

0.004
0.391
<0.001

0.398
0.332
<0.001

Initial combination

ALT

0.639

0.035
0.201

HBsAg

0.705

1.51 (0.18-12.90)
2.50 (1.22-5.13)

3.65 (0.50-26.48)
1.94 (1.04-3.63)
1.00 (0.87-1.16)
0.98 (0.49-1.94)

0.378
0.005
0.302

1.31 (0.72-2.39)
1.63 (1.16-2.31)
0.94 (0.84-1.06)

0.583
<0.001
<0.001

0.221
<0.001

0.296
<0.001

1.35 (0.77-2.37)
2.13 (1.61-2.81)
0.92 (0.86-0.99)
0.98 (0.72-1.34)

HBeAg(+)
HBsAb(+)

0.013
0.207

0.038
0.935

113 (0.94-134)

0.890

0.019
0.912

HBV DNA
G>2

0.950
0.809
0.580

0.905

S>2

1.11 (0.48-2.56)
1.28 (0.53-3.07)

0.922

0.871

0.97 (0.65-1.44)
1.47 (0.98-2.21)

0.038

0.061

B genotype

Abbreviations: HR; hazard ratio, Cl; confidence interval, Ref; reference group, (Peg) IFN-a; (pegylated) interferon-a, NAs; nucleos(t)ide analogues, ALT; alanine aminotransferase, HBsAg; hepatitis B surface antigen, HBeAg; hepatitis B e antigen,

HBsAb; antibody against hepatitis B surface antigen, HBV; hepatitis B virus, G; inflammation grade, S; fibrosis stage.

Table 2: Univariate and multivariate Cox regression analysis of initial antiviral regimen associated with HBsAg loss in the overall cohort and age-stratified subgroups.

adjustment (Peg) IFN-a, and symptoms resolve spon-
taneously or with dose reduction. Only a few cases
required intervention. During the follow-up period, 5
children discontinued due to serious adverse drug re-
actions, all of which occurred during (Peg) IFN-o
treatment after 24 weeks. These included 2 cases of
severe neutropenia (absolute neutrophil count
<0.5 x 10%/L), 1 case of thyroid dysfunction, 1 case of
intolerable persistent headache, and 1 case of growth
retardation.

Discussion

Our study explored the effectiveness of initial antiviral
regimens on HBsAg loss in pediatric CHB across
different treatment initiation age groups. We found that
children treated with (Peg) IFN-a-based regimens had a
higher likelihood of achieving HBsAg loss. In children
aged 1-7 years, HBsAg loss rate of (Peg) IFN-a mono-
therapy was comparable to that of combination therapy;
In children aged >7 years, combination therapy was
significantly better than that of other regimens.

Previous studies have indicated that age at treatment
initiation plays a crucial role in predicting HBsAg loss
in children with CHB. A follow-up study of 372 un-
treated CHB children found that the cumulative inci-
dence of HBsAg disappearance after 36 months of
treatment in children aged 1-7 years was approximately
four times higher than that of children aged >7 years
(50.78% vs. 12.93%).”” Wang et al.’s retrospective study
showed that within 13 years of follow-up, patients aged
1-7 years had a much higher HBsAg loss rate than
patients aged 8-17 years (71.40% vs. 39.0%) in children
treated with IFN-o.'? Similarly, our study found that
61.7% and 28.7% of CHB children achieved HBsAg
loss in the 1-7 years and >7 years groups, respectively.
Therefore, 7-years old at the time of treatment initiation
may be a key age point, affecting the treatment
response to different antiviral regimens.

Although some studies have argued that combina-
tion therapy can enhance the functional cure of CHB in
children,”*” evidence in children aged 1-6 years in-
dicates comparable efficacy between IFN-o mono-
therapy and combination therapy. A retrospective study
of 95 HBeAg-positive CHB patients aged 1-6 years
showed that combination therapy (IFN-a plus LAM)
was not superior to IFN-a monotherapy in HBsAg
negative rates at both 48 and 96 weeks.” In addition,
Pan et al. observed similar results in a cohort of 236
CHB patients within the same age group.” Consistent
with these findings, our study showed that (Peg) IFN-a
monotherapy was comparable to combination therapy
in patients aged 1-7 years, while the advantage of
combination therapy was mainly reflected in children
>7 years of age.

This age-stratified difference may be associated with
the maturity of the immune system in children with
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CHB. First, integrated HBV DNA is another important
source of HBsAg in addition to covalently closed cir-
cular DNA (cccDNA) in patients with CHB, and its
accumulation is strongly correlated with the time of
infection.”” Since most children are infected through
mother-to-child transmission, younger children are
infected for a shorter period of time, resulting in fewer
HBV DNA integrations into the host genome.” Sec-
ondly, the smaller liver volume of young children
means that the virus pool is limited.” Finally, the
thymus is still developing in infancy, and younger
children have a higher proportion of lymphocytes in
peripheral blood and may have a stronger immune
response.*” Thus, in children aged 1-7 years, (Peg) IFN-
a monotherapy may be sufficient to activate an
adequate immune response regardless of use of NAs,
whereas in children aged >7 years, NAs acting syner-
gistically with (Peg) IFN-a (the former inhibiting viral
replication and the latter enhancing immune clearance)
may contribute more to HBsAg clearance.

This study also assessed safety during the initial 24
weeks. Compared with previous drug safety studies in
children with CHB, the adverse events incidence of our
study was relatively low, which may be related to the fact
that safety evaluation in this study was based only on a
24-week follow-up period. However, the types of adverse
events were Dbasically consistent with previous
studies,***** mainly including mild fever, neutropenia,
etc., almost all of which occurred in children treated with
(Peg) IFN-a, and serious adverse events were extremely
rare. We also documented serious adverse drug reactions
that occurred after the initial 24-week treatment period
and led to treatment discontinuation. Notably, a small
number of serious adverse drug reactions were observed,
resulting in discontinuation in 5 children. Although
infrequent, these events highlight the need for careful
monitoring during (Peg) IFN-a treatment, especially in
the pediatric population. Overall, (Peg)IFN-a has shown
an acceptable safety profile in the pediatric population.

In our study, we performed several sensitivity ana-
lyses to support the robustness of our findings. Inter-
estingly, among patients who underwent antiviral
regimen modifications during follow-up, no significant
differences in HBsAg loss were observed across the
initial treatment groups. However, these patients had a
longer follow-up duration (median: 147 weeks) and may
have received multiple individualized treatment ad-
justments based on their virological response. Over
time, treatment strategies likely converged among the
groups, thereby diluting the effect of the initial
regimen. Therefore, this finding does not contradict our
main conclusions, but rather reflects the impact of real-
world adaptive treatment. It also underscores the
importance of choosing an effective initial antiviral
regimen—not only to reduce the need for frequent
treatment modifications, but also to maximize the
chance of achieving functional cure more rapidly.
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Nevertheless, this study has several notable limita-
tions. Firstly, the retrospective study design, which only
included children with follow-up durations exceeding
24 weeks, may introduce selection bias. Secondly,
adjustment of the antiviral regimen after 24 weeks of
follow-up may have an impact on HBsAg loss, although
we have validated the results by sensitivity analysis in
patients with stable regimens. Thirdly, although this
study found different optimal antiviral regimen for
patients in different age treatment initiation groups, the
immunological mechanisms behind it have not been
explored in depth. Future studies should further clarify
the differences in immune response, virus clearance
and immune tolerance between different treatment
initiation age groups.

In summary, our study found that the optimal
initial antiviral regimen was different in children with
different ages, suggesting that the starting age of
treatment and treatment goal should be comprehen-
sively considered when formulating treatment plans
for pediatric patients. In children aged 1-7 years,
(Peg) IFN-a monotherapy can achieve sufficient effi-
cacy, while for children aged >7 years, combination
therapy is more beneficial to HBsAg loss. These
findings provide evidence for individualized treat-
ment and new ideas for achieving functional cure of
CHB in children.

Contributors

Sisi Li contributed to the study design, data analysis, and manuscript
drafting. Meng Yang assisted with data analysis and contributed to
manuscript revision. Ling Ye provided methodological support and
participated in data interpretation. Yingping Gu and Yiying Kuang were
responsible for data collection and management. Cai Gao and Huimin
Lai contributed to data quality assurance. Songxu Peng conceptualized
and supervised the study, provided administrative and technical sup-
port, and critically reviewed and edited the manuscript. Sisi Li and
Songxu Peng have accessed and verified the data. All authors read and
approved the final manuscript.

Data sharing statement

The datasets generated during and/or analysed during the current study
are not publicly available but are available from the corresponding
author on reasonable request.

Declaration of interests
The authors declare no conflicts of interest.

Acknowledgements
The authors thank people living with HBV, especially the participants,
who graciously participate in research studies.

Appendix A. Supplementary data
Supplementary data related to this article can be found at https://doi.
0rg/10.1016/j.eclinm.2025.103478.

References

1 Cui F, Blach S, Manzengo Mingiedi C, et al. Global reporting of
progress towards elimination of hepatitis B and hepatitis C. Lancet
Gastroenterol Hepatol. 2023;8(4):332-342. https://doi.org/10.1016/
$2468-1253(22)00386-7.

2 Indolfi G, Easterbrook P, Dusheiko G, et al. Hepatitis B virus
infection in children and adolescents. Lancet Gastroenterol Hepatol.
2019;4(6):466-476. https://doi.org/10.1016/S2468-1253(19)30042-1.


https://doi.org/10.1016/j.eclinm.2025.103478
https://doi.org/10.1016/j.eclinm.2025.103478
https://doi.org/10.1016/S2468%2D1253%2822%2900386%2D7
https://doi.org/10.1016/S2468%2D1253%2822%2900386%2D7
https://doi.org/10.1016/S2468%2D1253%2819%2930042%2D1

Articles

10

10

11

12

13

14

15

16

17

18

19

Razavi-Shearer D, Gamkrelidze I, Pan C, et al. Global prevalence,
cascade of care, and prophylaxis coverage of hepatitis B in 2022: a
modelling study. Lancet Gastroenterol Hepatol. 2023;8(10):879-907.
https://doi.org/10.1016/S2468-1253(23)00197-8.

Corte CD, Nobili V, Comparcola D, Cainelli F, Vento S. Manage-
ment of chronic hepatitis B in children: an unresolved issue.
J Gastroenterol Hepatol. 2014. https://doi.org/10.1111/jgh.12550.
Terrault NA, Lok ASF, McMahon BJ, et al. Update on prevention,
diagnosis, and treatment of chronic hepatitis B: AASLD 2018
hepatitis B guidance. Hepatology. 2018;67(4):1560-1599. https://
doi.org/10.1002/hep.29800.

Lampertico P, Agarwal K, Berg T, et al. EASL 2017 clinical practice
guidelines on the management of hepatitis B virus infection.
J Hepatol. 2017;67(2):370-398. https://doi.org/10.1016/j.jhep.2017.
03.021.

Chinese Society of Hepatology, Chinese Medical Association, Chi-
nese Society of Infectious Diseases, Chinese Medical Association.
Guidelines for the prevention and treatment of chronic hepatitis B
(2022 version)(in Chinese). Chin | Hepatol. 2022;30(12):1309-1331.
https://doi.org/10.3760/cma.j.cn501113-20221204-00607.

Sokal EM, Conjeevaram HS, Roberts EA, et al. Interferon alfa
therapy for chronic hepatitis B in children: a multinational ran-
domized controlled trial. Gastroenterology. 1998;114(5):988-995.
https://doi.org/10.1016/S0016-5085(98)70318-X.

Jonas MM, Kelley DA, Mizerski J, et al. Clinical trial of lamivudine
in children with chronic hepatitis B. N Engl | Med. 2002;346
(22):1706-1713. https://doi.org/10.1056/NEJMo0a012452.

Jonas MM, Chang MH, Sokal E, et al. Randomized, controlled trial
of entecavir versus placebo in children with hepatitis B envelope
antigen—positive chronic hepatitis B. Hepatology. 2016;63(2):377.
https://doi.org/10.1002 /hep.28015.

Murray KF, Szenborn L, Wysocki J, et al. Randomized, placebo-
controlled trial of tenofovir disoproxil fumarate in adolescents
with chronic hepatitis B. Hepatology. 2012;56(6):2018-2026.
https://doi.org/10.1002 /hep.25818.

Wang L, Zhao |, Liu J, et al. Long-term benefits of interferon-a
therapy in children with HBeAg-positive immune-active chronic
hepatitis B. | Viral Hepat. 2021;28:1554. https://doi.org/10.1111/
ivh.13598.

Pan |, zhang M, Yao T, et al. Efficiency and influencing factors of
interferon therapy for 1-6 years old children with chronic hepatitis
B (In Chinese). Int J Virol. 2020;27(3):214-218. https://doi.org/10.
3760/cma.j.issn.1673-4092.2020.03.009.

Kuloglu Z, Krsagloglu CT, Kansu A, Erden E, Girgin N. Liver
histology of children with chronic hepatitis treated with interferon-
alpha alone or in combination with lamivudine. | Pediatr Gastro-
enterol Nutr. 2007;45(5):564-568. https://doi.org/10.1097/MPG.
0b013e31815604£b.

Tajiri H, Takano T, Tanaka Y, Murakami ], Brooks S. Suppression
of hepatitis B surface antigen production by combination therapy
with nucleotide analogues and interferon in children with geno-
type C hepatitis B virus infection. Hepatol Res. 2018;48(13):1172—
1177. https://doi.org/10.1111/hepr.13227.

Wu X, Yao Z, Lai X, Gu Y, Peng S. Age at treatment initiation
predicts response in children with chronic hepatitis B. Aliment
Pharmacol Ther. 2023;58(9):866-873. https://doi.org/10.1111/apt.
17667.

Zhang M, Li J, Xu Z, et al. Functional cure is associated with
younger age in children undergoing antiviral treatment for active
chronic hepatitis B. Hepatol Int. 2024;18(2):435-448. https://doi.
0rg/10.1007/s12072-023-10631-9.

Sarin SK, Kumar M, Lau GK, et al. Asian-Pacific clinical practice
guidelines on the management of hepatitis B: a 2015 update.
Hepatol Int. 2015;10(1):1-98. https://doi.org/10.1007/s12072-015-
9675-4.

Chinese Society of Hepatology, Chinese Medical Association,
Chinese Society of Infectious Diseases, Chinese Medical

20

21

22

23

24

25

26

27

28

29

30

31

32

33

Association. The guideline of prevention and treatment for chronic
hepatitis B: a 2015 update (in Chinese). Chin | Hepatol. 2015;23
(12):888-905. https://doi.org/10.3760/cma.j.issn.1007-3418.2015.
12.002.

Chinese Society of Hepatology, Chinese Medical Association,
Chinese Society of Infectious Diseases, Chinese Medical Associa-
tion. The guidelines of prevention and treatment for chronic
hepatitis B (2019 version) (in Chinese). Chin | Hepatol. 2019;27
(12):938-961. https://doi.org/10.3760/cma.j.issn.1007-3418.2019.
12.007.

Zhang W, Zhang D, Dou X, et al. Consensus on pegylated inter-
feron alpha in treatment of chronic hepatitis B (In Chinese). Chin |
Hepatol. 2017;25(9):678-686. https://doi.org/10.3760/cma.j.issn.
1007-3418.2017.09.007.

Chinese Society of Infectious Diseases, Chinese Medical Associa-
tion, Chinese Society of Hepatology, Chinese Medical Association,
Group of Infectious Diseases, Chinese Pediatric Society, Chinese
Medical Association, National Clinical Research Center for Infec-
tious Diseases (Beijing). Research progress on clinical antiviral
treatment of chronic hepatitis B in children (In Chinese). Chin J
Hepatol. ~ 2024;32(5):435-448.  https://doi.org/10.3760/cma.j.
cn501113-20240415-00206.

Komatsu H, Inui A, Fujisawa T. Pediatric hepatitis B treatment.
J Thorac Dis. 2017;5(3):37. https://doi.org/10.21037/atm.2016.
11.52.

Zhu S, Dong Y, Wang L, Liu W, Zhao P. Early initiation of antiviral
therapy contributes to a rapid and significant loss of serum HBsAg
in infantile-onset hepatitis B. J Hepatol. 2019;71(5):871-875.
https://doi.org/10.1016/j.jhep.2019.06.009.

Chen |, Zhao SS, Liu XX, Huang ZB, Huang Y. Comparison of the
efficacy of tenofovir versus tenofovir plus entecavir in the treat-
ment of chronic hepatitis B in patients with poor efficacy of
entecavir: a systematic review and meta-analysis. Clin Ther. 2017;39
(9):1870-1880. https://doi.org/10.1016/j.clinthera.2017.07.015.
Zeng QL, Chen RY, Lv XY, et al. Functional cure induced by
tenofovir alafenamide plus peginterferon-alpha-2b in young chil-
dren with chronic hepatitis B: a case series study. BMC Infect Dis.
2024;24:830. https://doi.org/10.1186/s12879-024-09723-0.

Li M, Li Q, Qu J, et al. The effectiveness of combination therapy
with interferon and nucleoside analogs in pediatric patients with
chronic hepatitis B: a systematic review and meta-analysis. Hepatol
Int. 2023;17(1):52-62. https://doi.org/10.1007/s12072-022-10415-7.
Pan ], Wang H, Yao T, et al. Clinical predictors of functional cure
in children 1-6 years-old with chronic hepatitis B. J Clin Transl
Hepatol. 2022;10(3):405-411. https://doi.org/10.14218 /JCTH.2021.
00142.

Salpini R, D’Anna S, Benedetti L, et al. Hepatitis B virus DNA
integration as a novel biomarker of hepatitis B virus-mediated
pathogenetic properties and a barrier to the current strategies for
hepatitis B virus cure. Front Microbiol. 2022;13:972687. https://doi.
org/10.3389/fmicb.2022.972687.

Gu Z, Jiang Q, Abulaiti A, et al. Hepatitis B virus enhancer 1 ac-
tivates preS 1 and preS 2 promoters of integrated HBV DNA
impairing HBsAg secretion. JHEP Rep. 2024;6(9):101144. https://
doi.org/10.1016/j.jhepr.2024.101144.

Johnson TN, Tucker GT, Tanner SM, Rostami-Hodjegan A.
Changes in liver volume from birth to adulthood: a meta-analysis.
Liver Transpl. 2005;11(12):1481-1493. https://doi.org/10.1002/1t.
20519.

Jia L, Li ], Zhang Y, et al. Age- and sex-related reference intervals of
lymphocyte subsets in healthy ethnic H an C hinese children.
Cytometry A. 2015;87(12):1116-1126. https://doi.org/10.1002/cyto.
a.22716.

Zhu SS, Zeng QL, Dong Y, et al. Interferon- plus ribavirin yields
98 % sustained virologic response in children aged 1-5 years with
iatrogenic chronic hepatitis C. Hepatol Int. 2015;9(4):578-585.
https://doi.org/10.1007/s12072-015-9671-8.

www.thelancet.com Vol 88 October, 2025


https://doi.org/10.1016/S2468%2D1253%2823%2900197%2D8
https://doi.org/10.1111/jgh.12550
https://doi.org/10.1002/hep.29800
https://doi.org/10.1002/hep.29800
https://doi.org/10.1016/j.jhep.2017.03.021
https://doi.org/10.1016/j.jhep.2017.03.021
https://doi.org/10.3760/cma.j.cn501113%2D20221204%2D00607
https://doi.org/10.1016/S0016%2D5085%2898%2970318%2DX
https://doi.org/10.1056/NEJMoa012452
https://doi.org/10.1002/hep.28015
https://doi.org/10.1002/hep.25818
https://doi.org/10.1111/jvh.13598
https://doi.org/10.1111/jvh.13598
https://doi.org/10.3760/cma.j.issn.1673%2D4092.2020.03.009
https://doi.org/10.3760/cma.j.issn.1673%2D4092.2020.03.009
https://doi.org/10.1097/MPG.0b013e31815604fb
https://doi.org/10.1097/MPG.0b013e31815604fb
https://doi.org/10.1111/hepr.13227
https://doi.org/10.1111/apt.17667
https://doi.org/10.1111/apt.17667
https://doi.org/10.1007/s12072%2D023%2D10631%2D9
https://doi.org/10.1007/s12072%2D023%2D10631%2D9
https://doi.org/10.1007/s12072%2D015%2D9675%2D4
https://doi.org/10.1007/s12072%2D015%2D9675%2D4
https://doi.org/10.3760/cma.j.issn.1007%2D3418.2015.12.002
https://doi.org/10.3760/cma.j.issn.1007%2D3418.2015.12.002
https://doi.org/10.3760/cma.j.issn.1007%2D3418.2019.12.007
https://doi.org/10.3760/cma.j.issn.1007%2D3418.2019.12.007
https://doi.org/10.3760/cma.j.issn.1007%2D3418.2017.09.007
https://doi.org/10.3760/cma.j.issn.1007%2D3418.2017.09.007
https://doi.org/10.3760/cma.j.cn501113%2D20240415%2D00206
https://doi.org/10.3760/cma.j.cn501113%2D20240415%2D00206
https://doi.org/10.21037/atm.2016.11.52
https://doi.org/10.21037/atm.2016.11.52
https://doi.org/10.1016/j.jhep.2019.06.009
https://doi.org/10.1016/j.clinthera.2017.07.015
https://doi.org/10.1186/s12879%2D024%2D09723%2D0
https://doi.org/10.1007/s12072%2D022%2D10415%2D7
https://doi.org/10.14218/JCTH.2021.00142
https://doi.org/10.14218/JCTH.2021.00142
https://doi.org/10.3389/fmicb.2022.972687
https://doi.org/10.3389/fmicb.2022.972687
https://doi.org/10.1016/j.jhepr.2024.101144
https://doi.org/10.1016/j.jhepr.2024.101144
https://doi.org/10.1002/lt.20519
https://doi.org/10.1002/lt.20519
https://doi.org/10.1002/cyto.a.22716
https://doi.org/10.1002/cyto.a.22716
https://doi.org/10.1007/s12072%2D015%2D9671%2D8

	Real-world effectiveness of initial antiviral regimens in children with chronic hepatitis B: an age-stratified cohort study
	Introduction
	Methods
	Study population
	Ethics approval
	Antiviral regimens
	Outcomes and follow-up evaluation
	Safety evaluation
	Laboratory and histological assessments
	Statistical analysis
	Role of the funding source

	Results
	Baseline characteristics
	Incidence of HBsAg loss by initial therapy and age
	Initial antiviral regimen and HBsAg loss
	Subgroup analysis according to age
	Propensity score matching and sensitivity analysis
	Safety evaluation

	Discussion
	ContributorsSisi Li contributed to the study design, data analysis, and manuscript drafting. Meng Yang assisted with data a ...
	Data sharing statementThe datasets generated during and/or analysed during the current study are not publicly available but ...
	Declaration of interests
	Acknowledgements
	Appendix A. Supplementary data
	References


