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Abstract

Background and objectives: Pegylated interferon alpha (PegIlFNa) has been associated with altered lipid metabolism, but
long-term lipid trajectories in chronic hepatitis B remain poorly characterized. We evaluated lipid profiles and virological
parameters during 144 weeks of PeglFNa-based therapy.

Methods: This single-center retrospective cohort study included 129 patients with chronic hepatitis B who completed 144
weeks of Pegl[FNa monotherapy, PeglFNa plus tenofovir alafenamide, or PeglFNa plus entecavir. Serum lipids, hepatitis B
surface antigen (HBsAg), hepatitis B e antigen, and hepatitis B virus DNA were assessed at baseline and weeks 24, 48, 72, 96,
and 144. Within-patient changes were analyzed with paired tests. Associations between early lipid changes and on-treatment
HBsAg seroclearance at week 144 were examined with logistic regression.

Results: From baseline to week 144, mean high-density lipoprotein cholesterol (HDL-C) increased by 0.10 % 0.25 mmol/L (95%
confidence interval, 0.06 to 0.15; P < 0.001) and mean total cholesterol decreased by 0.15 + 0.41 mmol/L (95% confidence
interval, —0.22 to —0.08; P < 0.001). Changes in triglycerides, low-density lipoprotein cholesterol, and the triglyceride-to-HDL-
C ratio were not significant. HDL-C declined early and later recovered above baseline. At week 144, 37 patients (28.7%)
achieved on-treatment HBsAg seroclearance (< 0.05 IU/mL). Of the 34 patients with HBsAg seroclearance at week 96, 13 had
detectable HBsAg again at week 144. Early lipid changes were not associated with this endpoint.

Conclusions: HDL-C shows an early decline followed by recovery above baseline, whereas total cholesterol decreases
modestly, with no significant net changes in triglycerides, low-density lipoprotein cholesterol, or the triglyceride-to-HDL-C
ratio. Early lipid changes are not significantly associated with on-treatment HBsAg seroclearance. The durability of HBsAg
loss requires post-treatment follow-up.
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Introduction

Persistent hepatitis B virus (HBV) infection can result in chronic
hepatitis B (CHB) and progressive liver disease, including
fibrosis, cirrhosis, hepatic decompensation, and hepatocellular
carcinoma.!> Recent estimates indicate that approximately 254
million people worldwide live with chronic HBV infection. HBV-
related cirrhosis and hepatocellular carcinoma account for
approximately 1.1 million deaths annually.? Treatment of CHB
therefore aims to achieve sustained viral suppression, promote
serological responses, and reduce liver-related complications.’
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The main antiviral treatments for CHB are nucleos(t)ide
analogues (NAs) and pegylated interferon alpha (PegIFNa).3*
NAs potently and durably suppress HBV DNA, but most patients
require prolonged therapy, during which hepatitis B surface
antigen (HBsAg) seroclearance remains uncommon.?® PegIFNa
offers a distinct combination of antiviral and immunomodulatory
effects. Although PeglFNa suppresses HBV DNA less rapidly and
profoundly than potent NAs, it can induce hepatitis B e antigen
(HBeAg) seroconversion and reduce quantitative HBsAg levels. In
appropriately selected patients, a small proportion ultimately
achieve HBsAg seroclearance.® Both the early decline and on-
treatment level of quantitative HBsAg are associated with
subsequent virological and serological responses.”® These
measures may therefore inform response prediction and treatment
decisions.

Dyslipidemia is a major risk factor for atherosclerotic
cardiovascular disease and frequently coexists with obesity,
insulin resistance, diabetes mellitus, and hepatic steatosis.>!’ In
patients with CHB, these metabolic abnormalities may further
increase the risks of fibrosis progression, liver-related events, and
hepatocellular carcinoma.''? Monitoring lipid profiles during
antiviral therapy may therefore help characterize metabolic
changes observed during treatment and inform long-term hepatic
and cardiovascular risk assessment.

The liver plays a central role in lipid synthesis, transport, and
clearance. Accordingly, serum lipid profiles may be influenced by
HBYV infection, liver disease activity, and antiviral therapy.!3-14
Previous studies of interferon alpha (IFNa) or PeglFNa reported
increased triglyceride (TG) levels and reduced total cholesterol
(TC). Reductions in high-density lipoprotein cholesterol (HDL-C)
or low-density lipoprotein cholesterol (LDL-C) were also repor-
ted. However, findings have been inconsistent, and some evidence
was derived from patients with chronic hepatitis C or other
diseases.!517

Studies in patients with CHB further suggest that baseline lipid
levels and early treatment-related changes may be associated with
HBeAg seroconversion or HBsAg seroclearance. However, the
implicated lipid components, directions of association, and clinical
endpoints have varied across studies.'®!® Individual NAs,
including tenofovir disoproxil fumarate, tenofovir alafenamide
(TAF), and entecavir (ETV), may also have distinct effects on
lipid profiles. Evaluations of lipid changes observed during
PeglFNoa-based therapy should therefore account for exposure to
specific NAs, whether concomitant or prior.?

Previous studies have focused largely on the first 24—48 weeks
of PeglFNa therapy, leaving long-term lipid trajectories during
extended treatment poorly characterized. We selected the change
in HDL-C from baseline to week 144 as the primary outcome
because prior interferon-based studies have most consistently
reported reductions in HDL-C, because HDL-C is a clinically
relevant cardiometabolic marker, and because findings for TC,
TG, LDL-C, and the TG/HDL-C ratio have been more
heterogeneous. We therefore conducted a retrospective study of
patients with CHB receiving PegIFNa-based therapy, with follow-
up through week 144. We characterized longitudinal changes in
TC, TG, HDL-C, LDL-C, and the TG/HDL-C ratio. We
concurrently evaluated changes in HBsAg, HBeAg, and HBV
DNA and examined whether lipid parameters were associated with
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HBsAg seroclearance.

Materials and methods

Study design and participants

This single-center retrospective cohort study included patients
with chronic HBV infection treated at the First Affiliated Hospital
of Xi’an Jiaotong University. The report was prepared with
reference to the STROBE statement for observational cohort
studies. PeglFNa-based therapy was initiated between September
1, 2020 and June 18, 2023. All included patients completed 144
weeks of on-treatment follow-up before the final data cutoff in
April 2026. Eligible patients initiated PeglFNa-based therapy
during the specified study period and completed the 144-week
treatment course. Lipid measurements at the prespecified time
points were also required.

Patients were eligible if they met all the following criteria: (1)
Age > 18 years. (2) Serum HBsAg positivity for at least 6 months.
(3) Initiation of PegIlFNo-based therapy during the specified
enrollment period and completion of 144 weeks of treatment. (4)
Availability of lipid measurements at baseline and the prespecified
follow-up points required for the primary analysis. (5) Complete
or traceable records of antiviral treatment.

Patients were excluded for any of the following reasons: (1)
Coinfection with hepatitis C virus, hepatitis D virus, or human
immunodeficiency virus. (2) Decompensated cirrhosis. (3) Pre-
vious liver or other solid-organ transplantation. (4) Autoimmune
liver disease, drug-induced liver injury, alcohol-related liver dis-
ease, or another chronic liver disease substantially affecting liver
function. (5) Active malignancy. (6) Use of systemic glucocortic-
oids, immunosuppressants, or other medications substantially
affecting immune responses during treatment. (7) Pregnancy or
breastfeeding. (8) Severe thyroid disease, uncontrolled diabetes
mellitus, nephrotic syndrome, or another condition substantially
affecting lipid levels. (9) Missing clinical or laboratory data that
precluded the primary analysis.

Because completion of the full 144-week PeglFNa course was
required for inclusion, patients who discontinued early were not
represented. Potential reasons for early discontinuation include
poor tolerability, virological failure, adverse events, and loss to
follow-up. This completer-only design may introduce attrition-
related selection bias. A formal a priori sample-size calculation
was not performed. The cohort comprised consecutive patients
meeting eligibility criteria during the study window (a
convenience sample). The number of patients who initiated
PeglFNa-based therapy but were excluded could not be reliably
reconstructed from the available records. A quantitative screening
flow diagram with exact denominators could therefore not be
provided. Potential confounders of lipid trajectories considered a
priori included age, sex, baseline body mass index, baseline
dyslipidemia or hepatic steatosis, treatment regimen, and prior or
concomitant NA exposure. Longitudinal weight, lipid-lowering
therapy, and complete prior-NA timelines were incompletely
captured. Residual confounding therefore remains possible.

Treatment regimens and follow-up

PeglFNa-2a was administered subcutaneously at 180 pg once
weekly. PeglFNa-2b was administered subcutaneously at 1.5 pg/
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kg once weekly. Overall, 40 patients received PeglFNo-2a and 89
received PeglFNa-2b.

Patients were classified according to their treatment regimen at
PeglFNa initiation. The PeglFNo monotherapy group included 90
patients. The combination-treatment groups comprised 26 patients
receiving tenofovir alafenamide (TAF; 25 mg once daily) and 13
receiving entecavir (ETV; 0.5 mg once daily). Thus, 39 of 129
patients (30.2%) received concomitant NA therapy at PeglFNa
initiation. Treating physicians selected regimens according to
previous antiviral therapy, virological and liver disease status,
drug tolerability, and patient preference; regimen comparisons
were therefore exploratory and non-randomized. Where available,
previous NA exposure (agent and approximate duration) and
subsequent on-treatment regimen changes were abstracted from
medical records; however, complete lifetime NA timelines were
not uniformly documented for all patients.

Clinical and laboratory data were extracted from electronic
medical records at baseline and treatment weeks 24, 48, 72, 96,
and 144. Baseline was defined as the most recent assessment
performed within 7 days before the first PeglFNo dose. Data on
adverse events, temporary treatment interruptions, dose
modifications, and treatment adherence were also collected. For
patients previously treated with NAs, the specific agent, treatment
duration, and HBV DNA level at PegIlFNa initiation were
recorded. Subsequent changes in antiviral medication were also
documented. Longitudinal body weight or body mass index (BMI)
after baseline and use of lipid-lowering medications (e.g., statins
or fibrates) were not systematically recorded in the available
retrospective dataset and therefore could not be analyzed.

Clinical and laboratory assessments

At each follow-up visit, venous blood was collected after fasting
for at least 8 hours and before that week’s scheduled PegIlFNa
injection. Quantitative HBsAg and HBeAg were measured by
chemiluminescent microparticle immunoassay using the Alinity
system. HBV DNA was quantified by fluorescent probe-based
real-time polymerase chain reaction using an ABI 7500 system.
The assay had a lower detection limit of 10 IU/mL. Alanine
aminotransferase (ALT) and aspartate aminotransferase (AST)
were measured kinetically using a LABOSPECT 008 AS
automated biochemical analyzer.

TC, TG, HDL-C, and LDL-C were measured in the institutional
laboratory. The TG/HDL-C ratio was calculated by dividing TG
by HDL-C. All laboratory analyses were performed by the
Department of Laboratory Medicine at the First Affiliated
Hospital of Xi’an Jiaotong University.

Hepatic steatosis was assessed by abdominal ultrasonography
and defined as hepatic parenchymal echogenicity greater than that
of the renal cortex. Patients were classified according to the
presence or absence of hepatic steatosis (binary ultrasound-based
definition). Neither liver biopsy nor controlled attenuation
parameter—based quantification was performed. Validated
noninvasive continuous scores such as the Hepatic Steatosis Index
(HSI) or Fatty Liver Index (FLI) were not applied because key
required variables (including waist circumference and y-
glutamyltransferase for FLI, and complete diabetes phenotyping
for HSI) were not systematically available in the retrospective
records. Examinations were performed by the Department of
Ultrasound Medicine at the same institution. Images were
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interpreted by physicians holding the rank of associate chief
physician or higher.

QOutcomes and definitions

The primary outcome was the change in HDL-C from baseline to
week 144. Secondary lipid outcomes included changes in TC, TG,
LDL-C, and the TG/HDL-C ratio during treatment.

Virological and serological outcomes included changes in
quantitative HBsAg, on-treatment HBsAg seroclearance, HBeAg
status among those positive at baseline, and virological response.
In this study, HBsAg seroclearance was defined as an on-
treatment HBsAg level < 0.05 IU/mL at week 144 of PegIFNa-
based therapy. This endpoint denotes HBsAg loss assessed while
patients were still receiving treatment and should not be
interpreted as sustained HBsAg seroclearance after treatment
discontinuation.

Among patients positive for HBeAg at baseline (HBeAg > 1.0
cutoff index (COI)), HBeAg clearance was defined as HBeAg <
1.0 COI at week 144. Virological response was defined as an
HBYV DNA level < 10 IU/mL at week 144 (aligned with the assay
reporting floor used in this cohort; values reported as 10 TU/mL
were treated as being at the detection limit). Anti-HBs
seroconversion and HBeAg seroconversion (anti-HBe appearance)
were not uniformly available in the retrospective laboratory
extracts and were therefore not analyzed as endpoints.

Patients were classified by their week-144 HBsAg response
according to quantitative HBsAg values. Complete response (CR)
was defined as on-treatment HBsAg seroclearance at week 144
(HBsAg < 0.05 IU/mL; not off-treatment sustained seroclearance).
Partial response (PR) was defined as a decrease from baseline
while HBsAg remained detectable (> 0.05 IU/mL) at week 144.
No response (NR) was defined as no decrease in HBsAg from
baseline.

Biochemical response was defined as ALT normalization to the
sex-specific upper limit of normal: 40 U/L for men and 35 U/L for
women. Baseline dyslipidemia was defined as a clinician-
documented diagnosis of dyslipidemia or hyperlipidemia in the
medical records available at admission, including previously
diagnosed patients receiving lipid-lowering therapy. This
classification was based on documented clinical diagnoses rather
than isolated baseline lipid measurements. For reference, the 2023
Chinese guideline for lipid management provides the following
lipid thresholds: TC >5.2 mmol/L, TG >1.7 mmol/L, LDL-C >3.4
mmol/L, and HDL-C <1.0 mmol/L for both men and women.?!

Statistical analysis

Continuous variables were summarized as mean + standard devi-
ation (SD) or median with interquartile range (IQR), as appro-
priate, and categorical variables as counts (percentages). For
primary and secondary lipid endpoints, mean changes from
baseline to week 144 are reported with 95% confidence intervals
(CIs). HBsAg values of 0 IU/mL were assigned a value of 0.05
IU/mL before logio transformation. HBV DNA values below or at
the laboratory reporting limit of 10 IU/mL were analyzed as 10
IU/mL for the binary virological response endpoint (< 10 IU/mL)
and as half the detection limit (5 [U/mL) for logio-transformed
continuous summaries when a numerical value below the limit
was required. For the baseline-to-week-144 comparisons reported
in Table 1, continuous variables were analyzed using two-sided
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Table 1. Changes in virological markers during PeglFNa-based therapy
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Parameter Baseline Week 96 Week 144 Change (W144 - W0) P value
HBsAg, logio IU/mL 2.62+1.30 1.03+1.82 1.14+1.88 -1.48 +1.64 <0.001
HBsAg, IU/mL, median (IQR) 637.2 (125.5-3506.0) 17.5(0.0-346.3) 66.0 (0.0-498.8) -398.0(-1850.2 to -41.1) <0.001
HBV DNA, logio IU/mL 2.42+1.89 1.12+0.42 1.12+0.41 -1.29+1.87 <0.001
HBV DNA, 1U/mL, median (IQR) 73 (20-639) 10 (10-10) 10 (10-10) -27 (-614 t0 0) 0.028
HBeAg, COI 93.00 £329.47 1.21+3.51 3.35+25.90 -89.66 +329.23 0.002
HBeAg, COI, median (IQR) 0.40 (0.36-0.85) 0.35 (0.32-0.43) 0.37 (0.33-0.44) -0.05 (-0.39 to 0.02) 0.002
Binary endpoints, n/N (%)

HBeAg positive (= 1.0 COI) 31/129 (24.0) 13/129 (10.1)  10/129 (7.8) -16.3 pp <0.001
HBV DNA < 10 IU/mL 29/129 (22.5) 112/129(86.8) 108/129(83.7) +61.2 pp <0.001
On-treatment HBsAg loss (< 0.05 IU/mL) 0/129 (0.0) 34/129 (26.4) 37/129 (28.7) +28.7 pp <0.001

Data are presented as mean + SD or median (IQR) for continuous variables and as n/N (%) for categorical variables. Change was defined as the week 144
value minus the baseline value. P values compare Week 144 with baseline. Two-sided paired t-tests were used for all continuous variables, including those

presented as median (IQR), and McNemar tests were used for paired binary endpoints. For variables reported on both the original and logio-transformed
scales, P values were calculated separately on the corresponding scales. COIl, cutoff index; HBeAg, hepatitis B e antigen; HBsAg, hepatitis B surface antigen;

HBV DNA, hepatitis B virus DNA; IQR, interquartile range; n, number of patients meeting the endpoint; N, total number of patients; pp, percentage points;

SD, standard deviation; WO, baseline (week 0); W144, week 144.

paired #-tests, and paired binary endpoints were analyzed using
McNemar tests. For other within-patient continuous comparisons,
paired #-tests or Wilcoxon signed-rank tests were used, as appro-
priate. Between-group comparisons of continuous variables used
analysis of variance or the Kruskal-Wallis test, as appropriate;
categorical variables used the chi-square test or Fisher’s exact test.
Comparisons among treatment regimens were prespecified as
exploratory. Associations between lipid changes at weeks 24 and
48 and on-treatment HBsAg seroclearance at week 144 were
examined using binary logistic regression. Univariable models
were followed by exploratory multivariable models adjusting for
age, sex, baseline logio HBsAg, treatment regimen (PegIlFNa plus
NA versus monotherapy), and baseline dyslipidemia. Effect estim-
ates are reported as odds ratios (ORs) with 95% Cls. All tests were
two-sided, with P < 0.05 considered statistically significant. Ana-
lyses were performed using IBM SPSS Statistics version 27.0.1
(IBM, Chicago, IL, USA).

Results

Study population and baseline characteristics

The study included 129 patients with a mean age of 39.4 + 8.8
years, of whom 75 (58.1%) were male. The mean body mass index
was 25.4 + 6.0 kg/m>. At baseline, 37 patients (28.7%) had hepatic
steatosis and 51 (39.5%) had dyslipidemia. Mean TC, TG, HDL-
C, and LDL-C levels were 4.19 + 0.76, 1.17 £ 0.65, 1.65 + 0.35,
and 2.57 = 0.51 mmol/L, respectively, and the mean TG/HDL-C
ratio was 0.74 + 0.44. Median HBsAg and HBV DNA levels were
637.2 IU/mL (IQR, 125.5-3506.0) and 73 IU/mL (IQR, 20-639),
respectively. Median ALT and AST levels were 26 U/L (IQR, 16—
46) and 23 U/L (IQR, 19-32), respectively. Additional baseline
characteristics are presented in Table 2.

Changes in lipid levels during 144 weeks of treatment

From baseline to week 144, mean TC decreased by 0.15 + 0.41
mmol/L (95% CI, —0.22 to —0.08; P < 0.001), whereas mean
HDL-C increased by 0.10 £ 0.25 mmol/L (95% CI, 0.06 to 0.15; P
< 0.001). In contrast, changes in TG (0.10 £ 0.67 mmol/L; 95%
CIL, —0.02 to 0.21; P =0.105), LDL-C (—0.07 = 0.65 mmol/L; 95%
CIL, —0.19 to 0.04; P =0.211), and the TG/HDL-C ratio (—0.01 =
0.43; 95% CI, —0.08 to 0.07; P = 0.893) were not statistically sig-
nificant. Notably, mean HDL-C initially decreased from 1.65 +
0.35 mmol/L at baseline to 1.17 + 0.31 mmol/L at week 24 (P <
0.001), remained below baseline through week 96, and sub-
sequently increased to 1.75 + 0.23 mmol/L at week 144. This pat-
tern was descriptive, as nonlinear temporal trends were not form-
ally tested. Longitudinal mean trajectories across weeks 0, 24, 48,
72,96, and 144 are shown in Figure 1.

Changes in virological markers from baseline to week 144

After 144 weeks of PeglFNa therapy, HBsAg, HBeAg, and HBV
DNA levels were significantly reduced from baseline. Mean
HBsAg decreased from 2.62 + 1.30 to 1.14 + 1.88 logio IU/mL
(mean change, —1.48 + 1.64 logio IU/mL; 95% CI, —1.77 to —1.19;
P <0.001), with a median change of —398.0 IU/mL (IQR, —1850.2
to —41.1) on the raw scale. Mean HBV DNA decreased from 2.42
+ 1.89 to 1.12 + 0.41 logio IU/mL (mean change, —1.29 + 1.87
logio IU/mL; P < 0.001), corresponding to a median raw-scale
change of —27 IU/mL (IQR, —614 to 0). HBeAg levels also
declined significantly (mean change, —89.66 + 329.23 COI;
median change, —0.05 COI [IQR, —0.39 to 0.02]; P = 0.002).
Among 31 patients who were HBeAg-positive at baseline, 21
(67.7%) achieved HBeAg clearance at week 144. ALT
normalization increased from 84/129 (65.1%) at baseline to 117/
129 (90.7%) at week 144. Correspondingly, the proportions of
patients who were HBeAg-positive decreased, whereas those

DOI: 10.14218/JTG.2026.00031 | 2026


https://doi.org/10.14218/JTG.2026.00031

Shahab R. et al.: Long-term lipid changes J Transl Gastroenterol

Table 2. Baseline demographics and clinical characteristics of 129 patients with chronic hepatitis B

Characteristic Total (N = 129)
Demographics

Age, years 39.4+8.8
Male 40.1+7.4
Female 38.4+10.4
Sex, n (%)

Male 75 (58.1)
Female 54 (41.9)
Height, cm 168.5+9.8
Weight, kg 71.6 +15.1
BMI, kg/m? 25.4+6.0
Treatment regimen, n (%)

PeglFNa monotherapy 90 (69.8)
PegIFNa + TAF 26 (20.2)
PegIFNa + ETV 13 (10.1)
Hepatic steatosis, n (%) 37 (28.7)
Dyslipidemia at baseline, n (%) 51 (39.5)
Virologic and serologic markers

HBsAg, logio IU/mL 2.62+1.30
HBsAg, IU/mL, median (IQR) 637.2 (125.5-3506.0)
HBeAg positive (> 1 COl), n (%) 31 (24.0)
HBeAg, COI, median (IQR) 0.40 (0.36-0.85)
HBV DNA, logio IU/mL 242 +1.89
HBV DNA, IU/mL, median (IQR) 73 (20-639)
Liver biochemistry

AST, U/L, median (IQR) 23 (19-32)
ALT, U/L, median (IQR) 26 (16-46)
Lipid profile

Total cholesterol, mmol/L 4.19+0.76
Triglycerides, mmol/L 1.17 £ 0.65
HDL-C, mmol/L 1.65+0.35
LDL-C, mmol/L 2.57+0.51
TG/HDL-C ratio 0.74 +£0.44
Hematology

Platelets, x10°/L 179 £ 55
WBC, x10°/L 5.46+1.77
On-treatment HBsAg response at week 144, n (%)

Complete response 37 (28.7)
Partial response 83 (64.3)
No response 9(7.0)

Data are presented as mean + SD, unless otherwise specified as median (IQR); categorical variables as n (%). HBeAg positivity was defined as HBeAg > 1.0
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COlI at baseline (week 0). HBsAg and HBV DNA levels are presented on both the logio-transformed and original scales. A total of 129 patients with chronic
hepatitis B (CHB) who received PeglFNa-based therapy were included. ALT, alanine aminotransferase; AST, aspartate aminotransferase; BMI, body mass
index; CHB, chronic hepatitis B; COI, cutoff index; ETV, entecavir; HBeAg, hepatitis B e antigen; HBsAg, hepatitis B surface antigen; HBV DNA, hepatitis B
virus DNA; HDL-C, high-density lipoprotein cholesterol; IQR, interquartile range; LDL-C, low-density lipoprotein cholesterol; N, total number of patients;
PeglIFNa, pegylated interferon alpha; SD, standard deviation; TAF, tenofovir alafenamide; TG, triglycerides; WBC, white blood cells.
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Fig. 1. Longitudinal lipid trajectories during 144 weeks of PeglFNa-based therapy. (a) TC; (b) TG; (c) HDL-C; (d) LDL-C; and (e) TG/HDL-C ratio. Values are
shown as means at baseline and weeks 24, 48, 72, 96, and 144. Error bars and shaded areas represent the standard error of the mean (SEM). A144w values
are presented as the mean change from baseline to week 144 + standard deviation (SD), with the corresponding P value. HDL-C, high-density lipoprotein
cholesterol; LDL-C, low-density lipoprotein cholesterol; PeglFNa, pegylated interferon alpha; SD, standard deviation; SEM, standard error of the mean; TC,
total cholesterol; TG, triglycerides; A144w, change from baseline to week 144.

achieving HBV DNA < 10 IU/mL and on-treatment HBsAg loss at
week 144 increased (Table 1; all binary comparisons P < 0.001).
These serological outcomes reflect status during continued
PeglFNa-based therapy rather than sustained responses after
treatment cessation. Of note, verification against the source dataset
confirmed that the median raw HBsAg level rose from 17.5 IU/
mL (IQR, 0.0-346.3) at week 96 to 66.0 IU/mL (IQR, 0.0-498.8)
at week 144, while the mean logio HBsAg also increased slightly
(1.03 to 1.14). This pattern is explained by within-patient
dynamics rather than a calculation error: 13 patients who had
HBsAg < 0.05 IU/mL at week 96 rebounded to detectable levels at
week 144, whereas 16 other patients newly achieved HBsAg loss
between weeks 96 and 144 (net increase from 34 [26.4%] to 37
[28.7%]).

HBsAg response at week 144

Based on quantitative HBsAg values at week 144 and the
prespecified definitions above, 37 patients (28.7%) achieved a
complete response (on-treatment HBsAg < 0.05 IU/mL), 83
(64.3%) a partial response, and 9 (7.0%) no response. Thus, a
complete or partial response was observed in 120 patients (93.0%)
(Fig. 2). Complete response indicates on-treatment HBsAg

seroclearance at week 144 and does not represent durable off-
treatment HBsAg seroclearance. These counts are consistent with
the on-treatment HBsAg-loss endpoint reported in Table 1.

QOutcomes according to baseline metabolic status

Patients were stratified according to baseline hepatic steatosis and
dyslipidemia status, and between-group differences were assessed
using Mann—Whitney U tests (Fig. 3).

At baseline, patients with hepatic steatosis had higher AST (P <
0.001), ALT (P <0.001), TG (P =0.011), and TG/HDL-C ratios (
P =0.026) than those without steatosis, whereas HBsAg, HBeAg,
HBV DNA, TC, HDL-C, and LDL-C levels were comparable
between groups (all P> 0.05) (Fig. 3a). Patients with dyslipidemia
had higher TC (P < 0.001), TG (P < 0.001), and TG/HDL-C ratios
(P < 0.001) than those without dyslipidemia, while HBsAg,
HBeAg, HBV DNA, AST, ALT, HDL-C, and LDL-C levels did
not differ significantly between groups (all P> 0.05) (Fig. 3b).

From baseline to week 144, decreases in AST and ALT were
greater in patients with hepatic steatosis (P <0.001 and P = 0.001,
respectively), whereas changes in lipid and virological parameters
were comparable between steatosis groups (all P > 0.05). Among
patients stratified by baseline dyslipidemia status (51/129, 39.5%),
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Fig. 2. HBsAg responses at week 144 of PeglFNa-based therapy. (a) Distribution of complete response (CR), partial response (PR), and no response (NR);
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alpha.

TG and TG/HDL-C ratio decreased in those with dyslipidemia but
increased in those without dyslipidemia, resulting in significant
between-group differences in both changes (both P < 0.001).
Changes in TC, HDL-C, LDL-C, AST, ALT, and virological
parameters did not differ significantly between the two
dyslipidemia groups (all P > 0.05). On-treatment HBsAg
seroclearance at week 144 occurred in 15 of 51 patients with
baseline dyslipidemia (29.4%) and in 22 of 78 patients without
baseline dyslipidemia (28.2%), with no significant between-group
difference (P = 0.88).

Lipid changes across treatment regimens and HBsAg response
groups
In exploratory comparisons across the non-randomized treatment
groups, the change in HDL-C from baseline to week 144 differed
significantly among regimens (P = 0.037). Mean HDL-C changes
were 0.10 + 0.26 mmol/L with PeglFNa monotherapy (n = 90),
0.04 + 0.26 mmol/L with PegIFNa plus TAF (n = 26), and 0.25 +
0.18 mmol/L with PeglFNa plus ETV (n = 13). Given the small
ETV subgroup and unequal group sizes, this finding should be
interpreted cautiously. After excluding the ETV subgroup, the
difference between PeglFNo monotherapy and PeglFNa plus TAF
was no longer significant (P = 0.26). Changes in TC, TG, LDL-C,
HBsAg, and HBeAg did not differ among regimens (all P > 0.05).
Longitudinal lipid profiles by treatment regimen are shown in
Figure 4.

Changes in lipid parameters, AST, ALT, and HBeAg did not
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differ among the CR (n = 37), PR (n = 83), and NR (n = 9) groups
(all P > 0.05). The percentage change in HBsAg differed among
response groups (P < 0.001), as expected because HBsAg change
defined the response categories.

Associations between early lipid changes and complete HBsAg
response

Binary logistic regression was used to assess the associations of
lipid changes from baseline to weeks 24 and 48 with on-treatment
complete response at week 144 (HBsAg < 0.05 IU/mL; 37/129
patients). In univariable models, changes in TC, TG, HDL-C, and
LDL-C were not significantly associated with complete response
at either time point (all P > 0.05; Fig. 5). In separate exploratory
multivariable models adjusted for age, sex, baseline logio HBsAg,
treatment regimen (PegIFNa plus NA versus monotherapy), and
baseline dyslipidemia, the adjusted ORs (95% CIs) per 1-mmol/L
change at week 24 were 0.94 (0.54-1.62) for TC, 0.95 (0.57-1.58)
for TG, 0.62 (0.25-1.55) for HDL-C, and 1.11 (0.69-1.79) for
LDL-C. The corresponding estimates at week 48 were 1.35 (0.81—
2.26), 1.65 (0.77-3.50), 0.72 (0.32—1.64), and 1.08 (0.69-1.69),
respectively. None of the adjusted associations was statistically
significant (all P > 0.05), and the wide confidence intervals
indicated limited precision.

Discussion

In this retrospective study of 129 patients with chronic HBV infec-
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Fig. 3. Baseline comparisons according to hepatic steatosis and dyslipidemia status. (a) Comparisons between patients with and without hepatic
steatosis; (b) comparisons between patients with and without baseline dyslipidemia. Between-group differences were assessed using Mann—Whitney U
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tion who completed 144 weeks of PeglFNa-based therapy, lipid
parameters showed distinct changes over time. During follow-up,
HDL-C was observed to decline early and subsequently recover
above baseline by week 144. Total cholesterol was modestly lower
at week 144 than at baseline, whereas triglycerides, LDL-C, and
the TG/HDL-C ratio showed no significant net differences. Early
changes in lipid parameters were not significantly associated with
on-treatment HBsAg seroclearance at week 144. These observa-
tional findings indicate that lipid changes recorded during the
early phase of PeglFNa-based treatment may not necessarily
reflect longer-term patterns and should not be interpreted as estab-
lishing a causal effect of PeglFNa on lipid metabolism.

Previous studies have suggested that IFNa or PegIlFNa therapy
may be associated with alterations in several lipid components.!”

However, much of the available evidence has been derived from
relatively short treatment periods or from populations other than
patients with chronic hepatitis B.2? The early decline in HDL-C
observed in our cohort was broadly consistent with previous
reports, whereas its subsequent recovery by week 144 suggests
that measurements obtained during the first 24—48 weeks may not
fully represent longer-term changes. Because nonlinear time
effects were not formally evaluated using longitudinal models, this
pattern should be considered descriptive rather than evidence of a
confirmed biphasic trajectory. Importantly, an increase in HDL-C
concentration should not be interpreted as evidence of cardiovas-
cular benefit, because HDL-C concentration alone does not reflect
the composition or functional properties of HDL particles.?3?*
HDL function—including cholesterol efflux capacity and anti-

DOI: 10.14218/JTG.2026.00031 | 2026


https://doi.org/10.14218/JTG.2026.00031

Shahab R. et al.: Long-term lipid changes

J Transl Gastroenterol

=O= IFN monotherapy (n=90)
={J= IFN + TAF (n=26)

a b c /= |EN + ETV (n=13)
4.40 1.40
175
- 420 . by
) 3 1.20 3
° ° E 1.50,
: : £
o 4o © 2
= = 1.00 =)
I 1.25
3.80
0.8
1.00
T T T T 1 k T T T T 1 T T T T d
0 24 48 72 96 144 o 24 48 72 96 144 0 24 48 72 96 144
Week Week Week
d e
28 25
jr 20
= 25 o
2 2
€ ]
E £
(e) [ 15
3 22 =
=}
|
10
20
I T T T T 1 05 T T T 1

T
72 96 144

Fig. 4. Longitudinal lipid profiles according to treatment regimen during 144 weeks of PeglFNa-based therapy. (a) TC; (b) TG; (c) HDL-C; (d) LDL-C; and (e)
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TG, triglycerides.

inflammatory activity—may be more clinically informative than
HDL-C concentration alone; functional HDL assays were not per-
formed in this study. Moreover, LDL-C and the TG/HDL-C ratio
showed no significant net improvement at week 144. The meta-
bolic implications of these findings should therefore be interpreted
across multiple lipid parameters rather than on the basis of HDL-C
alone.

Previous studies indicate that hepatic steatosis in CHB is more
strongly associated with host metabolic factors, including obesity,
insulin resistance, and elevated TG levels. By contrast, its associ-
ations with alanine aminotransferase and aspartate aminotrans-
ferase levels have been inconsistent.?>?7 In our cohort, hepatic ste-
atosis was ascertained by ultrasonography as a binary variable;
quantitative indices such as HSI or FLI could not be calculated
from the available data. Patients with baseline hepatic steatosis
had higher aminotransferase levels, TG levels, and TG/HDL-C
ratios than those without steatosis. However, longitudinal lipid
changes did not differ significantly between the two groups.

Changes in TG levels and TG/HDL-C ratios differed in
direction across subgroups defined by baseline lipid status. These
subgroup patterns may reflect regression to the mean or
unmeasured changes in body weight,?® lipid-lowering therapy, and
concomitant medications. Previous studies have shown that
changes in body weight, insulin resistance, and lipid profiles may
occur concurrently after modification of antiviral regimens.?’
Individual NAs may also have distinct effects on lipid profiles.3’-3?
Analyses of lipid changes during PeglFNa-based therapy should
therefore account for both the type and timing of concomitant or
previous NA exposure.

More broadly, contemporary systems-biology and endocrine
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frameworks underscore that antiviral therapy—associated metabolic
changes are embedded in interconnected glucose—lipid regulatory
networks. Network pharmacology approaches have been used to
map metabolic pathways relevant to diabetes and systemic meta-
bolic remodeling™; incretin-axis biology provides a mechanistic
lens on hormonal regulation of glucose and lipid metabolism®*;
and proteomic analyses of circulating exosomes have identified
transition signatures across metabolic complications of chronic
disease.®> Although these approaches were not applied in the
present retrospective lipid analysis, they provide useful methodo-
logical and mechanistic context for interpreting PeglFNa-associ-
ated metabolic observations and for designing future biomarker
studies.

Among patients who completed 144 weeks of follow-up, 28.7%
achieved on-treatment HBsAg seroclearance at week 144,
exceeding the proportions typically reported after conventional 48-
week PeglFNa therapy.®® Several factors likely contributed to this
relatively high rate. First, baseline HBsAg and HBV DNA levels
in this cohort were comparatively low (median HBsAg 637.2 IU/
mL; median HBV DNA 73 IU/mL). This distribution is consistent
with enrichment for patients with lower pretreatment HBsAg
levels, including those below approximately 3000 IU/mL, a profile
that has been associated with a greater likelihood of treatment
response and HBsAg loss.’”* Lower pretreatment antigen and
viremia burdens may be associated with an increased probability
of HBsAg loss. Second, 39 patients (30.2%) were receiving con-
comitant NA therapy (TAF or ETV) at PegIlFNa initiation, and
prior or ongoing NA exposure may facilitate subsequent serolo-
gical responses to PeglFNa. Third, restriction of the analytic
cohort to patients who completed the full 144-week course
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excludes those who stopped early for intolerance, adverse events,
or suboptimal response, thereby introducing attrition-related selec-
tion bias that can inflate apparent response rates. Accordingly, this
on-treatment HBsAg seroclearance rate cannot be attributed solely
to extending PeglFNa therapy to 144 weeks, nor should it be
equated with durable functional cure after treatment discontinu-
ation.

Changes in lipid parameters were not significantly associated
with on-treatment HBsAg seroclearance (complete response) at
week 144. However, the limited number of seroclearance events
precluded exclusion of smaller, threshold-dependent, or nonlinear
associations. Furthermore, the study assessed on-treatment
seroclearance at week 144 rather than sustained seroclearance
after treatment discontinuation. Because HBsAg may reappear
after treatment cessation,’®3° the durability of this response
requires confirmation through long-term post-treatment follow-up.

A key strength of this study was the 144-week follow-up, with
repeated measurements of lipid and virological parameters at mul-
tiple time points. This design enabled preliminary characterization
of their long-term trajectories during PeglFNa-based therapy. Sev-
eral limitations should be considered. First, this was a single-
center retrospective study without a concurrent control group,
which limits causal inference and generalizability; observed lipid
changes during PeglFNa-based therapy should therefore be inter-
preted as associations rather than treatment effects. Second, eligib-
ility required completion of 144 weeks of PegIFNa treatment,
thereby excluding patients who discontinued early because of poor

tolerability, virological failure, adverse events, or loss to follow-
up. This completer-only sampling frame constitutes attrition-
related selection bias and may overestimate serological response
rates and distort lipid trajectories relative to an intention-to-treat
population. The number of patients screened or treated but not
included because they did not complete 144 weeks could not be
determined from the available retrospective records. Furthermore,
detailed information on adverse events, temporary treatment inter-
ruptions, dose adjustments, and treatment adherence was not sys-
tematically available in the retrospective records, precluding a
comprehensive assessment of treatment tolerability and adherence.
Third, treatment regimens were heterogeneous, and the relatively
small and unequal treatment subgroups (particularly PegIFNa plus
ETV, n = 13) limited meaningful comparisons among PeglFNa
monotherapy and combination regimens; the between-regimen dif-
ference in HDL-C change (P = 0.037) was not robust in a sensit-
ivity analysis excluding the ETV subgroup. Previous and concom-
itant nucleos(t)ide analogue exposure may also have been associ-
ated with differences in lipid profiles. Fourth, potentially relevant
metabolic factors were incompletely captured: longitudinal body
weight or body mass index after baseline, use of statins/fibrates or
other lipid-modifying agents, dietary changes, and new-onset dia-
betes mellitus were not systematically available in the retro-
spective records and could not be analyzed; residual confounding
of lipid trajectories is therefore possible. Fifth, although lipid para-
meters were measured repeatedly during follow-up, we did not fit
formal mixed-effects models with time as a continuous or categor-
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ical predictor, nor could we adjust for time-varying metabolic cov-
ariates that were unavailable retrospectively; the apparent biphasic
HDL-C trajectory should therefore be regarded as descriptive.
Future analyses using mixed-effects models could more rigorously
evaluate nonlinear time trends. Finally, cardiovascular outcomes
were not assessed, and changes in individual lipid parameters
should not be interpreted as evidence of altered cardiovascular
event risk. In keeping with STROBE recommendations, we note
that incomplete reconstruction of the screening denominator and
limited multivariable adjustment for time-varying metabolic con-
founders constrain causal interpretation of lipid trajectories.

Conclusions

Among patients with chronic HBV infection who complete 144
weeks of PeglFNa-based therapy, HDL-C shows a descriptive
early decline followed by recovery above baseline. This pattern
remains unconfirmed by formal longitudinal models and does not
establish a causal effect of PeglFNa. At week 144, TC is modestly
lower than at baseline, whereas TG, LDL-C, and the TG/HDL-C
ratio show no significant net changes. Changes in lipid parameters
show no significant association with on-treatment HBsAg
seroclearance at week 144.
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