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Hepatitis B virus (HBV) infection remains a major global
health issue, with nearly 86 million people in China living
with chronic hepatitis B (CHB).! Recommendations for an-
tiviral treatment are based on a comprehensive assessment
of serum HBV DNA levels, alanine transaminase (ALT) levels,
severity of liver disease, and risk factors such as age and
family history. Although ALT is a key indicator for initiating
antiviral therapy, the treatment thresholds recommended by
major international guidelines vary significantly. In 2024, the
World Health Organization (WHO) published updated guide-
lines for CHB, recommending an upper limit of normal (ULN)
for ALT of 30 U/L for males and 19 U/L for females.? The
European Association for the Study of the Liver (EASL) 2017
guideline, and the Asia Pacific Association for the Study of
the Liver (APASL) 2015 guideline defined a ULN for ALT of
40 U/L for both males and females.3# The American Associa-
tion for the Study of Liver Diseases (AASLD) 2016 guideline
recommended 30/19 U/L for males/females, respectively,®
and this ULN was increased to 35/25 U/L in the AASLD 2018
guideline.® East Asia expert opinions on expanding CHB anti-
HBV treatment recommended a ULN for ALT of 30/19 U/L.7
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To date, the newest Chinese guidelines for preventing and
treating CHB (2022 version) have greatly expanded antivi-
ral therapy indications.8 However, the updated Chinese CHB
guideline does not specify an ALT treatment threshold. Given
the ongoing controversy over optimal ALT treatment thresh-
olds, this study investigated treatment eligibility rates in
treatment-naive CHB patients under different ALT thresholds
using a nationwide Chinese real-world database.

This study was conducted using the China Registry of Hep-
atitis B (hereinafter referred to as CR-HepB), a nationwide
web-based electronic platform established in 2012 across
55 hospitals in China.® Treatment-naive CHB patients aged
>18 years were included. Individuals missing key variables,
including ALT, aspartate aminotransferase, platelet count,
or HBV DNA values, were excluded from the final analysis.
Patients diagnosed with other liver diseases were also ex-
cluded.

Liver fibrosis was estimated using non-invasive scores, in-
cluding APRI and FIB-4. Two sets of APRI cut-off values for
detecting significant fibrosis and cirrhosis were used: high
cut-offs of 1.5 and 2.0 based on commonly used criteria, and
low cut-offs of 0.5 and 1.0 as recommended by the updated
WHO 2024 guidelines. The proportion of CHB patients eligible
for antiviral therapy under five CHB clinical guidelines (WHO
2024, EASL 2017, APASL 2015, AASLD 2018, and China
2022 guidelines) was estimated. Four ALT treatment thresh-
olds were applied in this study: 40 U/L, 35/25 U/L, 30/19
U/L, and regardless of ALT levels.

A total of 6,039 CHB patients were included; the participant
selection flowchart is shown in Supplementary Fig. 1, and
clinical characteristics are presented in Supplementary Table
1. As shown in Figure 1A, treatment eligibility rates were
72.40%, 51.98%, 28.27%, 44.81%, and 77.86% according
to WHO 2024, EASL 2017, APASL 2015, AASLD 2018, and
China 2022 guidelines, respectively. According to the updat-
ed Chinese 2022 guidelines, antiviral therapy is recommend-
ed for CHB patients with detectable serum HBV DNA and
persistently elevated ALT levels. It is estimated that 73.56%
of CHB patients would be eligible for antiviral treatment if the
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Fig. 1. Treatment eligibility rates for different clinical guidelines. (A) Bar plot showing the proportions of chronic hepatitis B patients eligible for antiviral treat-
ment based on different clinical guidelines. (B) Number of chronic hepatitis B patients eligible for antiviral treatment based on different ALT levels. AASLD, American
Association for the Study of Liver Diseases; ALT, alanine aminotransferase; APASL, Asia Pacific Association for the Study of the Liver; EASL, European Association for

the Study of the Liver; WHO, World Health Organization.

ALT threshold is defined as 40 U/L (Fig. 1B). Treatment eligi-
bility rates increase to 75.91%, 77.86%, and 83.09% when
ALT thresholds are lowered to 35/25 U/L, 30/19 U/L, and
regardless of ALT levels, respectively (Fig. 1B). Demographic
and clinical characteristics of treatment-ineligible patients
are shown in Table 1, Supplementary Table 2 and Supple-
mentary Fig. 2. Among the 1,337 patients deemed ineligible
per the China 2022 guideline, 211 (15.78%) had significant
fibrosis, and 156 (11.67%) had cirrhosis.

According to the China 2022 guideline, a total of 1,021
CHB patients with undetectable HBV DNA were ineligible for
antiviral treatment. Among 5,018 HBV DNA seropositive pa-
tients, 3,715 (61.52%) were older than 30 years, and 18
(0.30%) had a family history of hepatocellular carcinoma
(HCC) or cirrhosis (Fig. 2). There were 1,285 (21.28%) HBV
DNA seropositive patients aged <30 years without a family
history; treatment eligibility for these patients should be de-
termined based on ALT levels. Among these 1,285 patients,
709 would be eligible for antiviral treatment if the ALT thresh-
old was 40 U/L (Fig. 2). A total of 1,285 (576 more) patients
would be eligible if treated regardless of ALT levels (Fig. 2).
Taken together, lowering the ALT treatment threshold is a
feasible strategy to expand antiviral treatment, especially for
HBV DNA seropositive CHB patients aged <30 years without
a family history of HCC or cirrhosis.

To expand and simplify treatment criteria, especially for
CHB patients in laboratory resource-limited areas, WHO up-
dated the CHB guidelines in 2024.2 Compared to the 2015
WHO guidelines, the most important update is the decrease
in APRI cut-offs for significant fibrosis and cirrhosis from
1.5/2.0 to 0.5/1.0, respectively.2 CHB patients with evi-
dence of significant fibrosis or cirrhosis should receive antivi-
ral treatment regardless of HBV DNA and ALT levels.? In this
study, 1,124 (18.61%) patients had APRI >1.5, and 2,901
(48.04%) had APRI >0.5. This suggests that 1,777 more pa-
tients would be eligible for antiviral treatment under the up-
dated WHO 2024 guidelines compared to 2015, highlighting
a major expansion in treatment eligibility. Both the 2015 and
2024 WHO guidelines define ALT thresholds as 30/19 U/L,

indicating WHO's consistent recommendation to lower ALT
thresholds from the commonly used 40 U/L to 30/19 U/L.

Currently, accessibility and affordability of low-cost first-
line antiviral agents have been significantly improved in
China.10 Cost-effectiveness studies showed that earlier im-
plementation of expanded antiviral treatment with modified
ALT thresholds can more efficiently prevent HBV-related
complications.!* As the most commonly used indicator of
liver disease progression, decreasing ALT treatment thresh-
olds and initiating antiviral therapy promptly have become
a common understanding among clinicians and experts in
China.!2 Growing evidence supports lower ALT treatment
thresholds.13:14 A meta-analysis found that approximately
30% of CHB patients with ALT <40 U/L had significant fi-
brosis.!3 Liu et al. found that 28.7% of HBV DNA seroposi-
tive CHB patients with ALT <35/25 U/L had significant in-
flammation.4 Our previously published meta-analysis found
that about 30% of untreated CHB patients with ALT <40 U/L
had moderate to severe necroinflammation or significant fi-
brosis.1> In this study, about 15.78% of patients with APRI
>1.5 were ineligible for antiviral treatment. Taken together,
a substantial proportion of CHB patients with ALT below cur-
rent treatment thresholds remain at high risk for histological
damage. While lowering ALT thresholds may expand treat-
ment eligibility and improve disease control, the potential
risks of overtreatment, especially among patients with a
low risk of progression, must be carefully considered. Ad-
ditionally, resource burden and cost-effectiveness should be
thoroughly evaluated, particularly in low-resource settings
where treatment access may be limited.

In the present study, we found that the treatment eligi-
bility rate for all untreated CHB patients would increase by
about 10% (from 73.56% to 83.09%) if the ALT treatment
threshold were lowered from 40 U/L to no ALT threshold.
This moderate increase is mainly because more than 60% of
CHB patients are eligible for antiviral treatment regardless
of ALT levels. Approximately 16.91% of CHB patients were
ineligible for antiviral therapy due to undetectable HBV DNA
levels. To further expand treatment eligibility, incorporating
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Fig. 2. Proportions of chronic hepatitis B patients eligible for antiviral treatment according to different treatment criteria. The Sankey plot shows the
proportions of chronic hepatitis B patients eligible for antiviral treatment. ALT, alanine aminotransferase; CHB, chronic hepatitis B; HBV, hepatitis B virus; HCC, hepa-

tocellular carcinoma.

non-invasive tests such as APRI and FIB-4 scores into treat-
ment criteria could be a preferable option.

Several limitations of this study should be noted. First, the
cross-sectional design limits our ability to evaluate longitu-
dinal outcomes such as disease progression and clinical end-
points. Future prospective studies are warranted to track pa-
tients over time and assess the long-term impact of different
ALT thresholds, providing more definitive evidence to guide
clinical decision-making. Second, we used non-invasive APRI
and FIB-4 scores to assess significant fibrosis and cirrhosis
because FibroScan and histological data were unavailable in
the database. Finally, data on quality of life, adverse events,
and patient preferences were not available in the CR-HepB
database, limiting our ability to fully assess the patient-
centered impact of different treatment strategies. Future re-
search incorporating these dimensions is needed for a more
comprehensive evaluation.

In conclusion, the newest WHO 2024 guideline and China
2022 guideline significantly expand antiviral treatment eligi-
bility rates for CHB patients compared to other international
clinical guidelines. Lowering ALT treatment thresholds is an
effective strategy to broaden CHB antiviral treatment, es-
pecially for HBV DNA seropositive patients aged <30 years
without a family history of HCC or cirrhosis.
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