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ABSTRACT
Objective: Liver biopsy has traditionally been regarded as the gold standard for staging and treatment decision-making in 
chronic hepatitis B (CHB). However, non-invasive assessment tools have gained increasing recognition for evaluating disease 
severity and guiding therapeutic strategies. Following the enactment of the Health Implementation Communiqué (SUT) on 
November 2, 2024, the CHB treatment algorithm was substantially revised, incorporating non-invasive markers into the 
clinical decision-making framework. This study aimed to evaluate the concordance of non-invasive indices, specifically APRI 
and FIB-4, with liver biopsy findings and to assess the potential impact of the updated SUT criteria on treatment eligibility.
Methods: A retrospective study was performed on 143 treatment-naïve patients with CHB who underwent percutaneous liver 
biopsy at the Infectious Diseases Clinic of Gaziantep City Hospital between October 2023 and January 2025. Demographic 
characteristics, laboratory parameters (ALT, AST, platelet count, HBV DNA), histopathological findings (histological activity 
index [HAI] and fibrosis stage), and non-invasive scores (APRI and FIB-4) were collected. Antiviral treatment indications 
were evaluated based on both prior and revised SUT criteria.
Results: Liver biopsy specimens were deemed insufficient in 5.6% (n=8) of patients. The mean HAI score was 5.24 ± 2.24, 
and the mean fibrosis stage was 1.56 ± 1.12. Fibrosis distribution revealed 14.8% (n=20) without fibrosis, 65.2% (n=88) with 
mild fibrosis (stage 1–2), 17.0% (n=23) with moderate fibrosis (stage 3–4), and 3.0% (n=4) with advanced fibrosis (stage 
≥5). Based on biopsy results, 53.8% of patients (n=77) received antiviral therapy. According to the new SUT criteria, 35 
patients aged >40 years with HBV DNA >20,000 IU/mL, 12 patients with APRI >0.5, and 11 patients with FIB-4 >1.45 were 
identified. Application of the revised algorithm would increase the number of patients eligible for treatment from 77 to 98.
Conclusion: These findings suggest that non-invasive indices, including APRI and FIB-4, can serve as valuable adjuncts—or, 
in select cases, alternatives—to liver biopsy in the clinical management of CHB. Implementation of the revised SUT criteria 
may substantially expand the pool of patients indicated for antiviral therapy, facilitating earlier intervention in individuals 
at risk for fibrosis progression. Prospective, large-scale studies are warranted to further delineate the role of non-invasive 
markers in clinical decision-making algorithms.
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INTRODUCTION
Chronic hepatitis B (CHB) continues to pose a significant 
global public health burden, with the World Health 
Organization estimating that approximately 254 million 
individuals are chronically infected with hepatitis B 
virus (HBV) and that nearly 1.1 million deaths occur 
annually due to HBV-related cirrhosis or hepatocellular 
carcinoma (HCC) (1). In Turkey, the prevalence of 
CHB is considered to be of intermediate endemicity, 
with an estimated 4% of the population infected with 
HBV (2). The primary objective of CHB management 
is to suppress viral replication, thereby preventing 
the progression of liver injury and reducing the risk 
of cirrhosis and HCC (3). Clinical decision-making 

for antiviral therapy traditionally relies on multiple 
factors, including patient age, HBV DNA levels, serum 
aminotransferase concentrations, and the degree of 
fibrosis determined by liver histology. Although liver 
biopsy has long been regarded as the gold standard for 
fibrosis assessment, its invasive nature, associated risk 
of complications such as bleeding, potential sampling 
variability, and impact on patient comfort limit its 
routine applicability (4). Consequently, non-invasive 
markers derived from biochemical parameters have 
been increasingly utilized for fibrosis assessment, 
among the most widely employed being the aspartate 
aminotransferase–platelet ratio index (APRI) and the 
Fibrosis-4 (FIB-4) score (5,6). In Turkey, the Health 
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Implementation Communiqué (SUT) was revised on 
November 2, 2024 (Official Gazette no. 32710), formally 
integrating non-invasive markers into the CHB treatment 
algorithm. Under the updated guidelines, patient age and 
HBV DNA levels, together with APRI and FIB-4 scores, 
have been designated as key determinants for initiating 
antiviral therapy.
This study aimed to evaluate the effectiveness of the 
non-invasive markers (APRI and FIB-4) incorporated in 
the new SUT algorithm by comparing them with liver 
biopsy findings and to assess their potential impact on 
treatment indications.

METHODS
Study design and setting
This retrospective study was conducted at the Infectious 
Diseases and Clinical Microbiology Clinic of Gaziantep 
City Hospital between October 2023 and January 2025. 
A total of 143 treatment-naïve patients with CHB who 
underwent percutaneous liver biopsy were included. 
Inclusion criteria were: age ≥18 years, HBsAg positivity 
for at least six months, no prior antiviral therapy, and 
availability of liver biopsy specimens. Patients with 
co-infections (HCV, HDV, or HIV), decompensated 
cirrhosis, HCC, or inadequate biopsy material were 
excluded.
Data collection
Demographic information (age, sex), laboratory 
parameters (ALT, AST, platelet count, HBV DNA levels, 
HBeAg/anti-HBe status), and histopathological findings 
(HAI and fibrosis stage) were retrieved retrospectively 
from the hospital information system.
Calculation of non-invasive fibrosis scores
Non-invasive fibrosis indices, including APRI and FIB-
4, were calculated from laboratory data:
APRI = [(AST [U/L] / upper limit of normal AST) / 
platelet count (10⁹/L)] × 100
FIB-4 = (age × AST [U/L]) / (platelet count [10⁹/L] × 
√ALT [U/L])
Threshold values of 0.5 for APRI and 1.45 for FIB-4 
were adopted to define elevated scores.
Histopathological assessment
Liver biopsy specimens were evaluated using the Ishak 
scoring system for HAI and the Ishak system for fibrosis 
staging. Fibrosis was categorized as stage 0 (no fibrosis), 
stage 1–2 (mild fibrosis), stage 3–4 (moderate fibrosis), 
and stage ≥5 (advanced fibrosis).
Evaluation of treatment indications
Antiviral treatment eligibility was assessed according 
to both previous and updated SUT criteria, effective 
from November 2, 2024. Under the revised guidelines, 
patients were considered eligible if they met at least 
one of the following criteria: age >40 years with HBV 
DNA >20,000 IU/mL; persistently elevated ALT above 
the upper limit of normal in tests repeated at least three 
months apart; APRI >0.5; or FIB-4 >1.45

STATISTICAL ANALYSIS
Statistical analyses were performed using SPSS version 
25.0 (IBM Corp., Armonk, NY, USA). Continuous 
variables are presented as mean ± standard deviation, 
and categorical variables as counts and percentages.

RESULTS
The demographic and clinical characteristics of the 
143 patients are summarized in Table 1. Of these, 69 
(48.3%) were male and 74 (51.7%) were female, with 
a mean age of 40.71 ± 10.52 years (range, 19–68). All 
patients tested negative for anti-HDV. The mean HBV 
DNA level was 6,721,701.91 ± 46,575,157.88 IU/mL 
(range, 350–425,000,000). The mean ALT was 45.86 
± 63.78 U/L (range, 11–525), the mean AST 34.94 ± 
31.75 U/L (range, 12–278), and the mean platelet count 
249,510 ± 57,430/mm³ (range, 98,000–421,000).
Liver biopsy findings
Histopathological assessment indicated that in 8 of the 
143 patients (5.6%), the tissue samples were inadequate 
for evaluation and were excluded from further analysis. 
Among the remaining 135 patients, the mean HAI was 
5.24 ± 2.24 (range, 1–13) and the mean fibrosis score was 
1.56 ± 1.12 (range, 0–6). Fibrosis staging revealed that 
20 patients (14.8%) had no fibrosis (stage 0), 88 (65.2%) 
had mild fibrosis (stages 1–2), 23 (17.0%) had moderate 
fibrosis (stages 3–4), and 4 (3.0%) had advanced fibrosis 
(stage ≥5) (Table 2). Based on these findings, antiviral 
therapy was initiated in 77 patients, corresponding to 
53.8% of the study population.
Non-invasive fibrosis scores and treatment eligibility
The mean APRI was 0.30 ± 0.31 (range, 0.11–2.24), 
with 12 patients (8.4%) above the 0.5 threshold. The 
mean FIB-4 was 0.89 ± 0.47 (range, 0.31–2.98), with 11 
patients (7.7%) above the 1.45 cutoff. Under the updated 
SUT guidelines, 35 patients aged >40 years with HBV 
DNA >20,000 IU/mL met treatment indications; of 
these, 14 (40%) would not have been eligible under 
the previous SUT criteria (Table 3). Of the 12 patients 
with APRI >0.5, 2 would have been ineligible under the 
previous criteria; likewise, of the 11 patients with FIB-
4 >1.45, 5 would have been ineligible under the earlier 

Parameter Value
Age, years (mean ± 
SD) 40.71 ± 10.52

Sex, n (%)
  Male 69 (48.3%)
  Female 74 (51.7%)
HBV DNA, IU/mL 
(mean ± SD) 6,721,701.91 ± 46,575,157.88

ALT, U/L (mean ± 
SD) 45.86 ± 63.78

AST, U/L (mean ± 
SD) 34.94 ± 31.75

Platelet count, ×10³/
mm³ (mean ± SD) 249.51 ± 57.43

Table 1. Demographic and clinical characteristics of the 
study population (n=143)
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SUT guidelines.
In addition to the 77 patients who met treatment 
indications based on liver biopsy findings, patients 
who fulfilled the newly defined criteria but were not 
previously considered eligible would also be included 
in the treatment cohort. Consequently, application of the 
updated algorithm would increase the number of patients 
eligible for antiviral therapy from 77 to 98.

DISCUSSION
In the present study, the non-invasive fibrosis markers 
incorporated into the revised SUT algorithm (APRI 
and FIB-4) were compared with liver biopsy findings, 
and their potential impact on treatment indications 
in CHB was evaluated. The most notable finding was 
that implementation of the updated algorithm increased 
the number of patients eligible for antiviral therapy 
by 27.3%, from 77 to 98. This increase highlights the 
clinical relevance of the revised criteria, particularly in 
identifying high-risk patients who might not have been 
considered eligible for treatment based solely on biopsy 
findings.
The decision to initiate antiviral therapy in CHB is 
traditionally based on viral replication level, severity 
of liver injury, and individual patient characteristics. 
Current international guidelines recommend antiviral 
therapy for patients with significant fibrosis (≥F2) 
and HBV DNA levels exceeding 2,000 IU/mL (3,7). 
Although liver biopsy has long been the gold standard for 
hepatic fibrosis assessment, its invasive nature, potential 
complications, sampling variability, and negative impact 
on patient compliance have driven increasing interest in 
non-invasive approaches (8).
Among available non-invasive tools, APRI and FIB-4 
are widely used because they are inexpensive, easily 
calculated from routine laboratory parameters, and 
reproducible. Previous studies have shown that these 
indices provide acceptable diagnostic accuracy for 
detecting liver fibrosis in chronic viral hepatitis (9,10). In 
a meta-analysis by Xiao et al., APRI showed a sensitivity 
of 70.0% and specificity of 60.0% for detecting significant 

fibrosis (≥F2) at a cutoff of 0.5, whereas at a cutoff of 1.5 
the sensitivity and specificity were 34.1% and 89.5%, 
respectively; FIB-4 demonstrated a sensitivity of 65.4% 
and specificity of 73.6% at a cutoff of 1.45 (11). In our 
cohort, antiviral therapy was initiated in 10 of the 12 
patients with APRI >0.5 according to biopsy findings, 
while two patients did not receive treatment. Although 
APRI did not show complete concordance with biopsy 
results, these findings suggest that it may serve as a 
useful adjunct in guiding treatment decisions.
Age is another important determinant in the natural 
history and management of CHB, as older age is 
associated with longer infection duration and increased 
cumulative risk of progressive liver damage (12). The 
European Association for the Study of the Liver (EASL) 
guidelines recommend antiviral therapy in patients older 
than 30 years with HBV DNA >2,000 IU/mL when 
significant fibrosis is present, even with normal ALT 
(3). Consistent with this, the recent SUT revision allows 
initiation of antiviral therapy in patients older than 40 
years with HBV DNA >20,000 IU/mL without requiring 
liver biopsy. In our study, 35 patients fulfilled these 
criteria, and 14 (40%) would not have been eligible 
under the previous SUT criteria. This suggests that 
the updated algorithm addresses an important gap by 
enabling earlier identification and treatment of patients 
at risk for progression.
A further noteworthy finding was the discordance 
between liver biopsy findings and non-invasive scores. 
Among the 11 patients with FIB-4 >1.45, only six 
received antiviral therapy according to biopsy results, 
whereas five were not treated. This discrepancy 
may reflect the inherent sampling variability of liver 
biopsy, the heterogeneous distribution of fibrosis, and 
interobserver variability among pathologists (13). 
Therefore, when non-invasive markers and biopsy 
findings are discordant, repeating the tests or supporting 
the assessment with other validated modalities, such as 
elastography, may be beneficial (14).
Several limitations should be acknowledged. First, the 
retrospective design may introduce selection bias and 
limits control over confounders. Second, the single-
center nature restricts generalizability. Third, factors 
that may influence the accuracy of non-invasive 
markers, such as hepatic steatosis, metabolic syndrome, 
or concomitant medications, were not evaluated. In 
addition, the diagnostic performance of APRI and 
FIB-4 could not be assessed using receiver operating 
characteristic (ROC) analysis. Finally, the lack of 

Fibrosis stage Patients (n) Percentage (%)
0 – No fibrosis 20 14.8
1–2 – Mild fibrosis 88 65.2
3–4 – Moderate fibrosis 23 17.0
≥5 – Advanced fibrosis 4 3.0

Table 2. Distribution of patients by fibrosis stage (n=135)

Criteria Eligible under the revised SUT 
(n)

Ineligible under the previous SUT 
(n)

Age >40 years and HBV DNA 
>20,000 IU/mL 35 14

APRI >0.5 12 2
FIB-4 >1.45 11 5

Table 3. Distribution of patients according to antiviral treatment eligibility based on previous and revised SUT 
criteria
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longitudinal follow-up precluded evaluation of long-
term outcomes. Despite these limitations, our study is 
among the first to evaluate the clinical implications of 
the recent SUT revision in Turkey and suggests that the 
updated algorithm may facilitate earlier identification of 
patients who would benefit from antiviral therapy and 
improve access to treatment.

CONCLUSION
The November 2, 2024 revision of the SUT incorporated 
non-invasive parameters—including age, HBV DNA 
level, APRI, and FIB-4—into the clinical decision-
making process for CHB management. Our study 
demonstrates that fibrosis stage determined by liver 
biopsy does not always fully align with biochemical 
and virological indicators; nonetheless, non-invasive 
markers offer a practical alternative that enables timely 
treatment decisions without invasive procedures. 
Application of the updated algorithm led to a 27.3% 
increase in the number of patients receiving antiviral 
therapy, underscoring its potential to enhance care and 
improve access to treatment for those at risk of disease 
progression.
Based on these findings, the following stepwise approach 
is recommended for guiding antiviral treatment decisions 
in CHB:

1. Age assessment: patients aged >40 years should 
be classified as high-risk and prioritized for closer 
evaluation.
2. HBV DNA level: individuals with a viral load 
exceeding 20,000 IU/mL should be prioritized for 
treatment evaluation.
3. FIB-4 score: a FIB-4 >1.45 indicates a high 
likelihood of significant fibrosis and warrants 
intensified monitoring.
4. APRI score: an APRI >0.5 should prompt additional 
evaluation for hepatic fibrosis.
5. Liver biopsy: reserved as a confirmatory procedure 
when non-invasive markers are inconclusive or 
discordant.

Integration of this algorithm into routine practice has 
the potential to improve patient comfort and enhance the 
efficiency of healthcare resource utilization. However, 
liver biopsy remains the definitive gold standard 
when non-invasive markers alone may be insufficient, 
such as in younger patients, individuals with normal 
transaminases, or those with concomitant metabolic 
comorbidities.
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