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Purpose: Early prediction of HBsAg seroclearance prior to the application of Peg-IFN-based therapy has important clinical
implications. This study aims to construct a predictive model with baseline parameters for HBsAg seroclearance after Peg-IFN-
based therapy in virally suppressed patients with HBeAg-negative chronic hepatitis B (CHB).

Patients and Methods: From January 1, 2018 to May 1, 2023, we retrospectively enrolled 377 nucleos(t)ide analogue-suppressed
patients with HBeAg-negative CHB who received a 48-week Peg-IFN-based therapy from 10 centers in China. A multivariate cox
regression model was developed for predicting HBsAg seroclearance in a development cohort with 229 patients recruited from 5
centers, then validated in an independent validation cohort with 148 patients recruited from another 5 centers. This study is registered
with ClinicalTrials.gov, number NCT06196632.

Results: In the development and validation cohort, 17.9% (41/229) and 20.27% (30/148) of patients achieved HBsAg seroclearance,
respectively. The best performing model was constructed by age (HR 0.962, 95% CI 0.928-0.997), baseline HBsAg (HR 0.998, 95%
CI 0.997-0.999) and alanine aminotransferase (HR 1.008, 95% CI 1.003—1.012). It showed good predictive performance in predicting
HBsAg seroclearance in both the development [area under the receiver operating characteristic curve (AUC) 0.842] and validation
cohort (AUC 0.852). Using cut-off points of —2.7 and —1.3, it can identify HBeAg-negative CHB patients with high, intermediate and
low incidence rate of HBsAg seroclearance.

Conclusion: A model was constructed with baseline parameters for predicting HBsAg seroclearance after Peg-IFN-based therapy in
virally suppressed patients with HBeAg-negative CHB. It showed good predictive value and can provide guidance for the clinical
application of Peg-IFN-based therapy.
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Introduction

Hepatitis B virus (HBV) infection is a major public health problem worldwide." In 2019, it was estimated that
296 million people were chronically infected with HBV across the world.>” Patients with chronic hepatitis B (CHB)
are at high risk of developing liver cirrhosis (LC), hepatocellular carcinoma (HCC) and liver failure.* The optimal
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treatment endpoint for patients with CHB is achieving functional cure, which is characterized by HBsAg seroclearance
and HBV DNA less than the lower limit of quantitation.>® It allows a safe discontinuation of antiviral treatment and
associates with significantly lower risk of LC and HCC.” However, the rate of HBsAg seroclearance in treatment-naive
adults with chronic HBV infection is only about 1% per year.*’

Current therapies of CHB mainly include nucleos(t)ide analogues (NUC) and pegylated interferon alfa (Peg-IFN-a).'%!!
NUC can profoundly suppress HBV replication. However, it requires long-term therapy and is associated with low incidence
rate of HBsAg seroclearance. Peg-IFN-a, which has both immune modulatory and antiviral effects, is associated with better
response rate than NUC. Nevertheless, Peg-IFN-a has several side-effects, such as influenza-like symptoms, neutropenia,
thrombocytopenia, depression, as well as exacerbation of liver biochemistry and thyroid function, etc.* In addition, the
contraindications for Peg-IFN-a include decompensated cirrhosis, pregnancy, autoimmune illnesses, etc.'* Given its side-
effects and contraindications, Peg-IFN-based therapy should be performed individualized.'?

In patients who already achieved virological response with long-term NUC treatment, adding on Peg-IFN-a can result
in significantly higher HBsAg seroclearance rate.'? In several randomized controlled trials, the incidence rate of HBsAg
seroclearance can be increased to more than 30% in selected patients.'*'> Early identification of CHB patients who are
likely to achieve HBsAg seroclearance is essential for guiding the application of Peg-IFN-based therapy.

In previous studies, several predictive models have been proposed for predicting HBsAg seroclearance in patients
with CHB. However, most of these models include parameters such as HBV RNA, HBcrAg or intrahepatic cccDNA,
which limited the clinical usage.'>™'” There is an urgent need for simple models to guide precision therapy decision,
ensuring Peg-IFN-based therapy is prioritized for patients most likely to benefit while sparing others from ineffective
treatment and associated side effects.

In this study, we aim to develop and validate a predictive model with simple baseline parameters for HBsAg
seroclearance in virally suppressed patients with HBeAg-negative CHB who received a 48-week Peg-IFN-based therapy.
It can be applied in most hospitals and provide guidance for the clinical application of Peg-IFN-based therapy.

Materials and Methods

Patients and Control

This retrospective cohort study was conducted from January 1, 2018, to May 1, 2023. The participants were enrolled
from 10 centers in China. Patients with CHB, HBeAg-negative and aged 18—65 years, who had received NUC treatment
for more than a year and HBV DNA less than lower limit of quantification (<100 copies/mL) were eligible for inclusion.
Then, the participants were treated with 48 weeks of Peg-IFN-a (180pg/week) combined with NUC.

Exclusion criteria included: (1) co-infected with hepatitis A, C, D, E virus or human immunodeficiency virus; (2)
other liver diseases such as alcoholic hepatitis, autoimmune liver diseases; (3) liver cirrhosis; (4) liver malignancy or
other malignancy; (5) pregnancy or lactation; (6) receiving interferon within the previous 6 months; (6) allergy or other
contraindication to Peg-IFN-a; (7) decline to participate; (8) loss to follow-up.

Informed consent was obtained from each participant. The potential benefits to participants include a high chance of
functional cure and better prognosis. All co-authors had reviewed and approved the final manuscript. The study protocol
was approved by the local Research and Ethics Committee in Qilu Hospital of Shandong University and other participating
centers, in accordance with the guidelines of the 1975 Declaration of Helsinki (approval number: KYLL-202312-004-1).

Data Collection

Demographic data were collected by experienced clinicians. BMI (body mass index) was calculated according to the
formula: BMI = weight/height” (kg/m?). The type of NUC was also evaluated as a variable in this study, which includes
entecavir (ETV), tenofovir disoproxil fumarate (TDF) or tenofovir alafenamide hemifumarate (TAF).

Blood samples were drawn from each participant by trained physicians at baseline prior to the application of
Peg-IFN-based therapy. All participants were fasting for at least 12 hours prior to the collection of blood samples.
The serum biochemical parameters (COBAS, Roche Diagnostics) included ALT, aspartate aminotransferase (AST),
gamma-glutamyl transferase (GGT), alkaline phosphatase (ALP), total bilirubin (TBIL), direct bilirubin (DBIL),
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albumin (ALB), blood urea nitrogen (BUN), creatinine (Cr). Haematological markers (Sysmex XE-2100, Sysmex
Corporation) included white blood cell (WBC), hemoglobin (HGB) and platelet (PLT), lymphocyte (LYM) and
neutrophils (NEU). HBV serological markers (Abbott, Chicago, IL, USA) included HBsAg, HBeAg and HBcAb-
IgG. HBV DNA was measured by the Cobas Tagman assay (Roche Diagnostics).

Statistical Analysis

Quantitative variables were expressed as median (centile 25; centile 75). Categorical variables were expressed as number
(percentage). SPSS 16.0 statistical software was used to analyze the data. Quantitative variables were compared using
Student’s ¢ test and Mann—Whitney U-test. Categorical variables were compared using Chi-square test. In the development
cohort, we used univariate cox proportional hazards regression analysis to determine the association between the variables and
HBsAg seroclearance. Then, the variables with a P value of <0.05 entered a forward conditional step-wise cox proportional
hazards regression. The receiver operating characteristic (ROC) curve was used to determine the predictive value of the model
for HBsAg seroclearance. Sensitivity, specificity, positive-predictive value (PPV) and negative-predictive value (NPV) were
calculated to determine the diagnostic accuracy. Kaplan—-Meier survival analysis was used to estimate cumulative HBsAg
seroclearance rate. All statistical analyses were two sided. P < 0.05 was considered to be statistically significant.

Results

General Characteristics

From January 1, 2018 to May 1, 2023, a total of 485 virally suppressed patients with HBeAg-negative CHB were
screened at 10 centers in China. In the development cohort, we screened 293 patients from 5 centers (Qilu Hospital of
Shandong University, Shandong Public Health Clinical Center, Digestive Diseases Hospital of Shandong First Medical
University, The First Affiliated Hospital of Shandong First Medical University & Shandong Provincial Qianfoshan
Hospital, Weifang People’s Hospital). Eighteen patients were excluded for decline to participate and 46 patients for loss
of follow-up. In the validation cohort, we screened 192 patients from another 5 centers (Linyi People’s Hospital,
Liaocheng People’s Hospital, Shengli Oilfield Central Hospital, Taian City Central Hospital, Zibo Central Hospital).
Twenty patients were excluded for decline to participate and 24 patients for loss of follow-up. Finally, 229 patients
entered the development cohort, and 148 patients entered the external validation cohort (Supplementary Figure 1).

Baseline characteristics of the patients in the development and validation cohorts were presented in Table 1. In the
development cohort, 82.1% (188/229) of patients were male. The median age was 40 years. The median baseline HBsAg
and ALT were 372.02 IU/mL and 29 U/L, respectively. In the validation cohort, 80.41% (119/148) of patients were male.
The median age was 40 years. The median baseline HBsAg and ALT were 779.32 IU/mL and 33.85 U/L, respectively.
About 74.24% (170/229) patients in the development cohort and 75% (111/148) patients in the validation cohort had
HBsAg level less than 1500IU/mL. After 48-week treatment, 17.9% (41/229) and 20.27% (30/148) of patients achieved

Table | Baseline Characteristics of Participants Included in the Development and Validation

Cohorts
Variables Development Cohort (n=229) | Validation Cohort (n=148) | P value
Male gender n. (%) 188 (82.10%) 119 (80.41%) 0.68
Age (yr) 40.00 (34.00-47.50) 40.00 (34.00—49.00) 0.18
BMI 24.07 (22.86-24.97) 24.40 (22.38-25.43) 0.66
NUC (ETV/TDF/TAF) | 112/70/47 73/43/32 0.94
HBsAg 372.02 (64.50-1589.89) 779.32 (91.13-1552.40) 0.19
HBcAb-IgG 7.88 (0.01-8.99) 7.00 (4.11-8.75) 0.99
ALT (U/L) 29.00 (18.00-55.50) 33.85 (22.25-66.07) 0.06
AST (U/L) 25.00 (20.00—42.75) 27.40 (21.00—46.38) 0.33
GGT (U/L) 25.00 (17.00—41.50) 26.00 (16.00—45.75) 0.97
AKP (U/L) 78.00 (66.90-90.00) 73.00 (60.00-89.30) 0.06
(Continued)
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Table 1 (Continued).

Variables Development Cohort (n=229) | Validation Cohort (n=148) | P value
TBIL (umol/L) 13.02 (9.80-17.16) 14.25 (10.60-17.95) 0.11
DBIL (umol/L) 4.00 (2.96-5.31) 3.90 (3.00-5.58) 0.74
ALB (g/L) 47.10 (44.70-48.90) 46.00 (43.73—48.38) 0.23
BUN (umol/L) 4.70 (3.90-5.50) 4.70 (3.99-5.53) 0.93
Cr (umol/L) 75.30 (65.95-84.00) 73.40 (64.02-81.10) 0.20
WBC (x10%/L) 5.00 (3.84-6.11) 5.09 (4.03-6.13) 0.87
HGB (x10%/L) 153.00 (142.00-161.00) 150.00 (138.00-159.00) 0.11
PLT (x10°/L) 184.00 (135.00-234.00) 190.00 (137.25-236.00) 0.68
LYM (x10°/L) 1.69 (1.30-2.05) 1.81 (1.44-2.13) 0.11
NEU (x107/L) 2.77 (1.98-3.60) 2.65 (2.00-3.29) 0.39
HBsAg seroclearance | 41 (17.90%) 30 (20.27%) 0.57

Notes: Quantitative variables were expressed as median (centile 25; centile 75). Categorical variables were expressed as

number.

Abbreviations: BMI, body mass index; NUC, nucleos(t)ide analogues; ETV, entecavir; TDF, tenofovir disoproxil fumarate;
TAF, tenofovir alafenamide hemifumarate; HBsAg, hepatitis B surface antigen; HBcAb, Hepatitis B core antibody; ALT, alanine
aminotransferase; AST, aspartate aminotransferase; GGT, gamma-glutamyl transferase; ALP, alkaline phosphatase; TBIL, total
bilirubin; DBIL, direct bilirubin; ALB, albumin; BUN, blood urea nitrogen; Cr, creatinine; WBC, white blood cell; HGB,
hemoglobin; PLT, platelet; LYM, lymphocyte; NEU, neutrophil.

Baseline characteristics of participants received HBsAg seroclearance and those not in the development cohort was
presented in Table 2. No significant difference was observed in gender, BMI, NUC, HBcAb-IgG, GGT, AKP, TBIL,
DBIL, ALB, BUN, Cr, WBC, HGB, PLT, NEU, LYM at baseline between participants received HBsAg seroclearance
after treatment and those not. However, participants received HBsAg seroclearance were significantly younger (P <
0.01). Meanwhile, they had significantly lower baseline HBsAg (P < 0.01) and higher ALT (P < 0.01), AST level
(P <0.01).

HBsAg seroclearance respectively in the development and validation cohort, respectively. No significant differences were
observed between the demographic, biochemical and clinical parameters in the development and validation cohorts.

Table 2 Baseline Characteristics of Participants Received HBsAg Seroclearance and Those Not in the

Development Cohort

Variables No HBsAg Seroclearance (n=188) | HBsAg Seroclearance (n=41) | P value
Male gender n. (%) 156 (82.98%) 32 (78.05%) 0.46
Age (yr) 40.00 (35.00-48.00) 37.00 (30.00—40.00) <0.01*
BMI 24.07 (22.86-24.83) 23.99 (22.48-25.43) 0.90
NUC (ETV/TDF/TAF) | 90/61/37 22/9/10 0.41
HBsAg 544.05 (137.13-2297.55) 16.73 (3.23-130.10) <0.01*
HBcAb-IgG 7.88 (0.01-9.01) 7.95 (2.38-8.91) 0.73
ALT (U/L) 27.00 (18.00-47.00) 56.00 (35.50-99.00) <0.01*
AST (U/L) 25.00 (20.00-38.00) 35.00 (22.50-77.50) <0.01*
GGT (UIL) 25.85 (17.00-42.00) 23.00 (13.50-40.00) 0.19
AKP (U/L) 78.20 (67.25-91.00) 72.00 (62.00-86.00) 0.06
TBIL (umol/L) 13.11 (9.80-17.36) 12.70 (9.87-15.50) 0.43
DBIL (umol/L) 3.99 (2.96-5.39) 4.10 (2.83-5.30) 0.95
ALB (g/L) 46.95 (44.70—49.00) 47.90 (45.75-48.65) 0.34
BUN (umol/L) 4.68 (3.96-5.60) 4.70 (3.55-5.20) 0.22
Cr (umol/L) 75.15 (65.45-84.78) 73.70 (63.00-83.10) 0.44
WBC (x10°/L) 4.96 (3.84-6.10) 5.06 (3.82-6.30) 0.44
HGB (x10°/L) 153.00 (143.00-160.75) 153.00 (139.50-162.00) 0.99
(Continued)
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Table 2 (Continued).

Variables No HBsAg Seroclearance (n=188) | HBsAg Seroclearance (n=41) | P value
PLT (x10°/L) 185.50 (135.00-236.00) 182.00 (135.50-225.50) 0.73
LYM (x10%/L) 1.69 (1.28-2.07) 1.72 (1.43-2.01) 0.57
NEU (x10°/L) 2.70 (1.94-3.52) 2.97 (2.18-3.72) 0.41

Notes: Quantitative variables were expressed as median (centile 25; centile 75). Categorical variables were expressed as number.

*significant difference (P < 0.05).

Abbreviations: BMI, body mass index; NUC, nucleos(t)ide analogues; ETV, entecavir; TDF, tenofovir disoproxil fumarate; TAF,
tenofovir alafenamide hemifumarate; HBsAg, hepatitis B surface antigen; HBcAb, Hepatitis B core antibody; ALT, alanine aminotrans-
ferase; AST, aspartate aminotransferase; GGT, gamma-glutamyl transferase; ALP, alkaline phosphatase; TBIL, total bilirubin; DBIL,
direct bilirubin; ALB, albumin; BUN, blood urea nitrogen; Cr, creatinine; WBC, white blood cell; HGB, hemoglobin; PLT, platelet; LYM,
lymphocyte; NEU, neutrophil.

Predictors of HBsAg Seroclearance After Peg-IFN-Based Therapy
In the development cohort, univariate analysis identified four variables including age (P = 0.009), HBsAg (P = 0.001),
ALT (P < 0.001), AST (P = 0.001). Then these variables were introduced into a multivariate analysis. Age (HR 0.962,
95% CI 0.928-0.997, P = 0.035), HBsAg (HR 0.998, 95% CI 0.997-0.999, P = 0.003) and ALT (HR 1.008, 95% CI
1.003-1.012, P = 0.001) were identified to be independent predictors for HBsAg seroclearance after Peg-IFN-based
therapy in virally-suppressed patients with HBeAg-negative CHB (Table 3).

Table 3 Identification of Independent Predictors for HBsAg Seroclearance

Variables Univariate Analysis Multivariate Analysis
Coefficient | HR (95% CI) P value | Coefficient | HR (95% CI) P value

Male gender | 0.278 1.320 (0.630-2.766) | 0.462

Age —0.048 0.953 (0.919-0.988) | 0.009* —0.039 0.962 (0.928-0.997) | 0.035*

BMI —0.015 0.986 (0.840-1.156) | 0.858

NUC 0.291 1.338 (0.910-1.966) | 0.139

HBsAg —0.002 0.998 (0.997-0.999) | 0.001* —0.002 0.998 (0.997-0.999) | 0.003*

HBcAb-IgG | 0.033 1.033 (0.956—1.117) | 0.409

ALT 0.008 1.008 (1.004-1.012) | <0.001* | 0.008 1.008 (1.003-1.012) | 0.001*

AST 0.016 1.016 (1.007-1.025) | 0.001*

GGT —0.008 0.992 (0.979-1.005) | 0.205

AKP —0.016 0.984 (0.967-1.001) | 0.058

TBIL —0.036 0.965 (0.914-1.018) | 0.193

DBIL —0.038 0.963 (0.834-1.111) | 0.604

ALB 0.052 1.053 (0.957-1.159) | 0.290

BUN —0.173 0.841 (0.646-1.094) | 0.197

Cr —0.007 0.993 (0.971-1.015) | 0.508

WBC 0.077 1.080 (0.193-1.277) | 0.369

HGB 0.002 1.002 (0.982-1.023) | 0.849

PLT 0.001 0.999 (0.994-1.004) | 0.790

LYM 0.168 1.183 (0.732-1.913) | 0.492

NEU 0.097 1.102 (0.897-1.354) | 0.356

Notes: Quantitative variables were expressed as the median (centile 25; centile 75). Categorical variables were expressed as number

(percentage). *significant difference (P < 0.05).

Abbreviations: BMI, body mass index; NUC, nucleos(t)ide analogues; ETV, entecavir; TDF, tenofovir disoproxil fumarate; TAF,
tenofovir alafenamide hemifumarate; HBsAg, hepatitis B surface antigen; HBcAb, Hepatitis B core antibody; ALT, alanine aminotrans-
ferase; AST, aspartate aminotransferase; GGT, gamma-glutamyl transferase; ALP, alkaline phosphatase; TBIL, total bilirubin; DBIL, direct
bilirubin; ALB, albumin; BUN, blood urea nitrogen; Cr, creatinine; WBC, white blood cell; HGB, hemoglobin; PLT, platelet; LYM,

lymphocyte; NEU, neutrophil; HR, hazard ratio.
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Construction of the Prognostic Model

A prognostic model for predicting HBsAg seroclearance after Peg-IFN-based therapy in patients with HBeAg-negative
CHB was constructed by combining the three independent predictors with the regression coefficients reported in Table 3.
It was calculated according to the formula: FC-48w score = 0.008 x baseline ALT - 0.039 x age - 0.002 x baseline
HBsAg.

The Validation of FC-48w Score

The FC-48w score in patients with HBeAg-negative CHB received HBsAg seroclearance were significantly higher than
those not in the development cohort (Z = —6.863, P < 0.001) (Figure 1A), validation cohort (Z = —5.948, P < 0.001)
(Figure 1B) as well as the entire cohort (Z =—8.937, P < 0.001) (Figure 1C). The AUC of the FC-48w score in predicting
HBsAg seroclearance was 0.842 (standard error [SE] 0.032, 95% confidence interval [CI] 0.788—0.887) in the develop-
ment cohort (Figure 2A), 0.852 (SE 0.035, 95% CI 0.785-0.905) (Figure 2B) in the validation cohort and 0.840 (SE
0.024, 95% CI 0.799—0.876) (Figure 2C) in the entire cohort.

In the development cohort, two cut-off points were chosen for FC-48w score to predict HBsAg seroclearance after Peg-
IFN-based therapy in patients with HBeAg-negative CHB. A high cut-off point was chosen based on the ROC analysis of
FC-48w score to provide a specificity of at least 85%. A low cut-off point was chosen to provide a sensitivity of at least
90%.'® Finally, —1.3 was identified as a high cut-off point and —2.7 as a low cut-off point (Supplementary Table 1). In the
development cohort, 96 patients (41.92%) had an FC-48w score <—2.7, 84 (36.68%) had a FC-48w score between —2.7 and
—1.3, and 49 patients (21.40%) had a FC-48w score > —1.3. The cut-off point of —2.7 provided a sensitivity of 90.24%. The
cut-off point of —1.3 provided a specificity of 86.70%. In the validation cohort, 73 patients (49.32%) had an FC-48w score <
—2.7, 55 (37.16%) had a FC-48w score between —2.7 and —1.3, and 20 patients (13.51%) had a FC-48w score > —1.3. The
cut-off point of —2.7 provided a sensitivity of 93.33%. The cut-off point of —1.3 provided a specificity of 92.37%.

Using the cut-off points of —2.7 and —1.3, FC-48w score successfully identified HBeAg-negative CHB patients with
high-, intermediate- and low-incidence rate of HBsAg seroclearance after Peg-IFN-based therapy (Supplementary Table 2).

In the development cohort, only 4 of the 96 patients (4.17%) in the low-probability group achieved HBsAg seroclearance.
Thirteen of the 84 patients (15.48%) in the intermediate-probability group achieved HBsAg seroclearance. Twenty-four of
the 49 patients (48.98%) in the high-probability group achieved HBsAg seroclearance. In the validation cohort, only 2 of
the 73 patients (2.74%) in the low-probability group achieved HBsAg seroclearance. Seventeen of the 55 patients (30.91%)
in the intermediate-probability group achieved HBsAg seroclearance. Eleven of the 20 patients (55.00%) in the high-
probability group achieved HBsAg seroclearance. In the entire cohort, only 6 of the 169 patients (3.55%) in the low-
probability group achieved HBsAg seroclearance. Thirty of the 139 patients (21.58%) in the intermediate-probability group
achieved HBsAg seroclearance. Thirty-five of the 69 patients (50.72%) in the high-probability group achieved HBsAg
seroclearance.
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Figure | The comparison of FC-48w scores between patients received HBsAg seroclearance and those not in the development cohort (A), validation cohort (B) and entire
cohort (C). ¥ P < 0.01.
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Figure 2 The ROC curves of the FC-48w score in predicting HBsAg seroclearance after Peg-IFN-based therapy in the development cohort (A), validation cohort (B) and
entire cohort (C).
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Figure 3 Kaplan-Meier graphs showing cumulative HBsAg seroclearance rate in patients within the low-, intermediate- and high-probability group in the development
cohort (A), validation cohort (B) and entire cohort (C).

Then, we use Kaplan—Meier survival analysis compare the cumulative HBsAg seroclearance rate of patients in the
low-, intermediate- and high-probability group. As shown in Figure 3A-C, the cut-off points of —2.7 and —1.3
successfully identified HBeAg-negative CHB patients with low, intermediate and high incidence rate of HBsAg
seroclearance after Peg-IFN-based therapy in the development cohort, validation cohort and entire cohort (P < 0.001,
respectively).

Clinical Application of FC-48w Score

Algorithm for FC-48w score to guide the clinical application of Peg-IFN-based therapy was presented in Supplementary
Figure 2. Patients with HBeAg-negative CHB can be classified into low-, intermediate- and high-probability group by
FC-48w score. Peg-IFN-based therapy is highly recommended for patients in high-probability group, which have HBsAg
seroclearance rate of about 50%. Peg-IFN-based therapy is not recommended for patients in low-probability group,
which have HBsAg seroclearance rate of less than 5%. In the intermediate-probability group, the patients have HBsAg
seroclearance rate of about 20%. Therefore, Peg-IFN-based therapy might also be suggested in them but should be
individualized.
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Discussion

In this study, a model was constructed and externally validated for predicting HBsAg seroclearance after Peg-IFN-based
therapy in virally suppressed patients with HBeAg-negative CHB. The FC-48w score showed good predictive perfor-
mance in both the development and validation cohort. It was constructed by baseline parameters and can be widely used
in clinical practice for guiding the application of Peg-IFN-based therapy. With the cut-off points of —2.7 and —1.3, FC-
48w score successfully identified HBeAg-negative CHB patients with low, intermediate and high incidence rate of
HBsAg seroclearance after Peg-IFN-based therapy.

Functional cure, which is characterized by sustained HBsAg loss, is recommended as the optimal treatment endpoint
for patients with CHB.'**° Although NUCs remain the most common therapeutic strategy for patients with CHB, the
HBsAg seroclearance rate of NUC is extremely low.”! Peg-IFN-based therapy showed significantly better response rate
and the HBsAg seroclearance rate can be increased to more than 30% in selected patients.”> However, predicting who
will achieve HBsAg seroclearance remains challenging and is essential for the application of Peg-IFN-based therapy.
Therefore, the FC-48w score’s primary clinical value lies in its ability to guide precision therapy decision, ensuring Peg-
IFN-based therapy is prioritized for patients most likely to benefit while sparing others from ineffective treatment and
associated side effects. This enhances cost-effectiveness and reduces unnecessary healthcare burdens. Additionally, by
improving patient selection, the model increases the therapeutic success rate, thus offering better long-term outcomes.
Clinically, this model provides real-world applicability-requiring only routine laboratory markers-making it feasible for
widespread adoption in diverse healthcare settings. It empowers clinicians to make evidence-based, individualized
decisions, ultimately advancing the goal of functional cure in appropriately selected CHB patients.

In this study, age, baseline HBsAg and baseline ALT were identified to be independent predictors of HBsAg
seroclearance. Younger patients might have better immune response against HBV. Therefore, they might also have had
better treatment response to Peg-IFN-o-based therapy.”® The low level of HBsAg in serum reflected a smaller amount of
cccDNA in the liver. Therefore, baseline HBsAg was found to be an indicator for HBsAg seroclearance in patients with
CHB underwent NUC or Peg-IFN-a treatment.”* ALT, which reflected the liver inflammation, might also be associated
with the immune clearance of HBV and the treatment efficacy of antiviral therapy. In a study performed by Leung RH
et al, ALT to HBsAg ratio was found to be effective in predicting HBsAg seroclearance after entecavir cessation in
patients with CHB.?® In another study, the ALT to qHBsAg ratio was also found to be a promising predictor of HBsAg
seroclearance in patients with treatment-naive CHB received Peg-IFN-a-based therapy.”® However, few studies have
been proposed to identify predictors for HBsAg seroclearance after Peg-IFN-based therapy in virally suppressed patients
with HBeAg-negative CHB.

The longitudinal changes in HBV markers such as the HBsAg decline at week 12 might also have good predictive
value for HBsAg seroclearance.”’” However, identifying patients who are likely to achieve HBsAg seroclearance prior to
the application of Peg-IFN-based therapy is more valuable in clinical work. Therefore, we only evaluated the variables at
baseline. Meanwhile, several other variables such as HBV RNA, HBcrAg or intrahepatic cccDNA might enhance the
predictive value of the model.'®**2° However, these variables were not routinely tested in a large proportion of hospitals,
which limited the clinical usage of them.

There were also several limitations in this study. Because Peg-IFN-based therapy was usually applied for CHB
patients with relatively low HBsAg level in current clinical work. Most of the CHB patients enrolled in this study had
HBsAg level less than 1500IU/mL. Meanwhile, this study was performed in a Chinese population. Therefore, the FC-
48w score still needed to be validated prior to its application outside China.

Conclusion

In conclusion, we have developed a predictive model utilizing baseline parameters to forecast HBsAg seroclearance
following Peg-IFN-based therapy in patients with HBeAg-negative CHB who are virologically suppressed. This model
demonstrates robust predictive accuracy, with AUC values of 0.842 and 0.852 in the development and validation cohorts,
respectively. By identifying patients with high, intermediate, and low incidence rates of HBsAg seroclearance using
specific cut-off points, our model offers valuable guidance for the clinical application of Peg-IFN-based therapy. This
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study is significant as it contributes to a better understanding of the factors influencing HBsAg seroclearance and aids in
the individualization of treatment strategies for patients with HBeAg-negative CHB.

Highlights

In this study, we created a simple tool to predict which chronic hepatitis B patients would benefit most from pegylated
interferon alfa-based therapy. By analyzing 377 patients, we found three key predictors of successful treatment: younger
age, lower starting HBsAg levels, and higher liver enzyme levels. Our model accurately identifies patients with high,
medium, or low chances of clearing hepatitis B virus, helping doctors choose the best candidates for Peg-IFN-based
therapy and avoid unnecessary treatment for others. This tool makes treatment decisions smarter and gives patients better
chances of overcoming chronic hepatitis B.
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