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ABSTRACT

Objective: This study aimed to determine the predictors for significant hepatic abnormality
(SHA), a treatment indication, by assessing demographic, laboratory, and radiological results
of chronic hepatitis B (CHB) patients who underwent liver biopsy.

Materials and Methods: In this retrospective study, individuals with untreated hepatitis B
e-antigen (HBeAg)-negative CHB infection were enrolled. Multivariate analysis modeling was
conducted with parameters identified as predictors for SHA in univariate analysis. Optimal E-mail: )
threshold levels for variables to predict SHA in patients with chronic hepatitis B were deter- ceydageyiktepe@gmail.com
mined based on receiver operating characteristic (ROC) curve analysis. Received: December 27, 2023
Results: A total of 566 patients with untreated chronic hepatitis B were included in the Accepted: February 14, 2024
cohort; 61% (345/566) were male, and the median age was 41 years (interquartile range Published: March 08, 2024
[IQR]=34-50). Notably, 36.9% (209/566) had SHA. In the multivariate analysis, utilizing differ-
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Hepatic Abnormality in Chronic Hepatitis B

atitis B. The most sensitive parameters for SHA were LDL and ALT. The most specific param-
eters were age, AST, and APRI score. SHA may occur in patients with high HBV-DNA levels,
even if ALT values are normal in HBeAg-negative patients.

Keywords: chronic hepatitis B, fibrosis score, HAI score, HBV- DNA, ALT

INTRODUCTION

hronic hepatitis B (CHB) infection is a global

health problem that the World Health Orga-

nization (WHO) reported 296 million individ-
uals diagnosed with CHB, and 820,000 died world-
wide in 2019 (1, 2). In our country, as per the Turki-
ye Viral Hepatitis Prevention and Control Program
for 2018-2023, there have been 3.3 million patients
with CHB infection in Turkiye (3). According to the
WHO'’s report, up to 40% of individuals with CHB
may develop cirrhosis or liver cancer (1).

The clinical manifestations of hepatitis B virus
(HBV) infection vary widely, from inactive hepatitis
B to advanced cirrhosis (4). Chronic HBV infection is
classified into five clinical groups according to the
assessments of hepatitis B e-antigen (HBeAg), ala-
nine aminotransferase (ALT), and HBV-DNA values
(5, 6). It is crucial to evaluate disease activity and
progression for the management of chronic HBV in-
fection, and antiviral therapy is recommended for
those with significant fibrosis (6-8).

In Turkiye, health insurance has covered antivirals
in patients with cirrhosis or any contraindications
for biopsy. Based on the Turkish Social Security
Institution Healthcare Implementation Communi-
que criteria, antiviral treatment cannot be started
on hepatitis B patients without showing fibrosis in
the liver biopsy (9). Therefore, liver biopsy is often
performed in patients with an indication. As a re-
sult, centers following patients living with HBV in
Tlrkiye have a large number of liver histopathology
results in chronic hepatitis B.

On the other hand, in patients with low fibrosis lev-
els based on liver biopsy results, treatment is not ini-
tiated. This may cause an unnecessary invasive pro-
cedure. Therefore, it is crucial to evaluate liver fibro-
sis with non-invasive methods. Although there are

Geyiktepe-Glli C et al.

some scoring systems for predicting cirrhosis such
as fibrosis-4 (FIB-4) and aspartate aminotransferase
to platelet ratio index (APRI), they do not have suffi-
cient sensitivity and specificity to indicate fibrosis.

In this study, we aimed to determine the predictors
for significant hepatic abnormality (SHA), a treat-
ment indication, by assessing demographic, labora-
tory, and radiological results of chronic hepatitis B
(CHB) patients who underwent liver biopsy.

MATERIALS AND METHODS

In this retrospective study, individuals with un-
treated HBeAg-negative CHB infection from Haseki
Training and Research Hospital were enrolled from
January 2015 to December 2022. A total of 731 pa-
tients who tested positive for HBsAg during that
period were included. Exclusion criteria comprised
individuals with significant alcohol consumption,
monogenic hereditary disorders, co-infections with
human immunodeficiency virus, hepatitis D, and
hepatitis C viruses, as well as patients with a histo-
ry of prior antiviral therapy for HBV infection.

Four patients with HCV co-infection, three with HIV
co-infection, four with malignancy, 21 with insuffi-
cient data, 81 identified as HBeAg-positive, and 52

HIGHLIGHTS

e [tis crucial to evaluate liver fibrosis with non-in-
vasive methods.
e Age, male gender, ALT, AST, HBV-DNA, LDL choles-

terol, and platelet count were independent predic-
tors of SHA in HBeAg-negative chronic hepatitis B.

e SHA may occur in patients with high HBV-
DNA levels, even if ALT values are normal in
HBeAg-negative patients.
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Figure 1. Receiver operating characteristics (ROC) analysis for predicting significant histopathological
abnormality in patients with chronic hepatitis B.
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with unavailable HBeAg records were excluded. The
final cohort consisted of 566 treatment-naive pa-
tients with HBeAg-negative CHB infection, aged 18
years and older, who underwent liver biopsy after a
minimum 6-month follow-up period.

Demographic characteristics (such as gender, age),
laboratory findings (hemoglobin, platelet, aspartate
aminotransferase [AST], ALT, total bilirubin, HDL
and LDL cholesterol, triglycerides, fasting blood
glucose, international normalized ratio [INR], al-
pha-fetoprotein, albumin), virological parameters

Table 1. Comparison of radiological and histopathological findings in patients with and

without significant histopathological abnormality (SHA).

Parameters Total Patients with SHA Patients without SHA
n (%) n (%) n (%) P
Female 221 (39.0) 65 (31.1) 156 (43.7)
Gender 0.003
Male 345 (61.0) 144 (68.9) 201 (56.3)
Positive 8(1.5) 4(2.0) 4(12)
Delta antibody 0.474
Negative 541 (98.5) 198 (98.0) 343 (98.8)
Abdominal Yes 495 (89.2) 184 (89.3) 311 (89.1) bom0
ultrasonography No 60 (10.8) 22 (10.7) 38(10.9)
Yes -
Reduction in liver size -
No 495 (100) 184 (100) 311 (100)
Decrease in the Yes ] )
right/left lobe ratio No 495 (100) 184 (100) 311 (100)
Irregularity in liver Yes 26(53) 15(82) 1E3) 0,026
contours No 469 (94.7) 169 (91.8) 300 (96.5)
Yes 25 (5.1) 10 (5.4) 15 (4.8)
Space-occupying lesion 0.764
No 470 (94.9) 174 (94.6) 296 (95.2)
Yes 167 (29.7) 167 (79.9) 0(0.0)
HAI score=6 <0.001
No 395 (70.3) 42 (20.1) 353 (100)
Yes 138 (24.5) 138 (66.0) 0(0.0)
Fibrosis score >2 <0.001
No 426 (75.5) 71 (34.0) 355 (100)
0 171 (30.4) 8(3.8) 163 (46.2)
1 223 (39.7) 46 (22.0) 177 (50.1)
Interface hepatitis 2 109 (19.4) 98 (46.9) 113.1) <0.001
grade
3 44.(7.8) 43 (20.6) 1(0.3)
4 15 (2.7) 14 (6.7) 1(0.3)
0 32(5.7) 0(0.0) 32(9.0)
1 193 (34.3) 21(10.0) 172 (48.6)
Focal lytic necrosis 2 274 (48.7) 132 (63.2) 142 (40.1) <0.001
3 62 (11.0) 54 (25.8) 8(2.3)
4 2(0.4) 2(1.0) 0(0.0)

Geyiktepe-Giiglii C et al.
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Continue to Table 1

0 507 (90.1) 162 (77.5) 345 (97.5)
1 35(62) 28 (13.4) 7 (2.0)
2 17 (3.0) 15 (7.2) 2(0.6)

Confluent necrosis 3 3(0.5) 3(1.4) 0(0.0) <0.001
4 1(0.2) 1(0.5) 0(0.0)
5
6
0 21(37) 2(1.0) 19 (5.4)
1 302 (53.7) 23(11.1) 279 (78.8)
2 170 (30.2) 115 (55.3) 55 (15.5)

Portal inflammation 3 55 (9.8) 54 (26.0) 1(0.3) <0.001
4 14 (2.5) 14 (6.7) 0(0.0)
5
6 B

SHA: Significant histopathological abnormality, HAI: Histological activity index.

(HBV-DNA), and liver biopsy findings were collected
from patients’ medical charts.

In our center, Ishak’s scoring and Knodell’s histo-
logical activity index (HAI) were used to evaluate
fibrosis and necroinflammation (10). In determin-
ing the indication for antiviral treatment, histo-
pathological evaluation of the liver was taken into
account following the requirement of the Turkish
Social Security Institution Healthcare Implemen-
tation Communique. Therefore, in histopatholo-
gy, SHA was defined as stage >2 fibrosis, grade> 6
necroinflammation, or both in patients.

All protocols adhered to the ethical guidelines
outlined in the Declaration of Helsinki. The Ethics
Committee of Haseki Training and Research Hospi-
tal approved the study on August 8, 2023, with de-
cision number 143-2023. Considering the retrospec-
tive nature of the research, the informed consent
requirement was waived.

Statistical Analysis

The statistical analyses were performed using the
Statistical Package for Social Sciences (SPSS) 15.0
(IBM Corp., Armonk, NY, USA). Categorical variables
were presented as frequencies (n) and percentages

(%), whereas numerical variables were presented as
medians with interquartile ranges (IQR). Group com-
parisons for rates employed the Chi-square test for
categorical variables. Two independent groups were
compared using the Student t-test and Mann-Whit-
ney U test. The statistical significance was set at
p<0.05. Multivariate analysis modeling was conduct-
ed with parameters identified as predictors for SHA
in univariate analysis. After performing correlation
analysis, the parameters for modeling were select-
ed. Optimal threshold levels for serum ALT, AST, and
HBV-DNA, with corresponding sensitivity and spec-
ificity for predicting SHA in patients with chronic
hepatitis B, were determined based on receiver oper-
ating characteristic (ROC) curve analysis.

RESULTS

The research involved 566 patients diagnosed with
untreated CHB. Within the cohort, 61% (345/566)
were male, and the median age was 41 years, with
an IQR of 34-50 years. The median HBV-DNA level
was 23,724 IU/mL, ranging from 5495 to 402,762.5 IU/
mL. Notably, 24.5% (138/566) of patients had a fibro-
sis score of 2,29.7% (167/566) had a HAI score of 26,
and 36.9% (209/566) had SHA (Table 1). Patients with
SHA were found to be older than those without SHA,

This work is licensed under a Creative Commons Attribution-Non Commercial 4.0 International License.
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Table 2. Comparison of laboratory parameters in patients with and without significant
histopathological abnormality.

Total Patients with SHA Patients without SHA
Parameters p
Median (IQR) Median (IQR) Median (IQR)

Age (years) 41 (34-50) 42 (35-51) 40 (34-48.5) 0.027
HBV-DNA (copy, 1U) (54952-2’0722;62.5) (14,89;.15%’25,323,099) (45231.35%2(5),207) <0.001
Hemoglobin, g/dL 14.6 (13.4-15.7) 14.9 (13.6-15.8) 14.5 (13.3-15.6) 0.034
Platelet count, mm? 226 (192-263) 216 (180-255) 232 (200-265) 0.001
AST, IU/L 27 (21-38.75) 38.5 (25-60.25) 23 (20-30) <0.001
ALT, IU/L 29 (19-56) 49 (26-95) 23 (17-40) <0.001
Total bilirubin, mg/dL 0.6 (0.4-0.8) 0.6 (0.5-0.8) 0.6 (0.4-0.7) 0.001
LDL, mg/dL 104.5 (89-124) 102 (86-118) 107 (90-129) 0.022
HDL, mg/dL 47 (40-55) 45 (38-54) 48 (41-55.75) 0.008
Triglyseride, mg/dL 105 (75-147) 102 (71-138.75) 106 (79-150) 0.100
Fasting glucose level, mg/dL 94 (88-104) 95 (86-107) 93 (88-102.5) 0.324
INR 0.9 (0.9-1) 0.9 (0.9-1) 0.9 (0.9-1) 0.004
AFP, pg/L 2.77 (1.975-4.24) 3.01 (2.27-4.6) 2.52(1.8-3.98) <0.001
FIB-4 score 0.9 (0.67-1.28) 1.11 (0.75-1.55) 0.84 (0.64-1.10) <0.001
APRI score 0.31 (0.23-0.5 0.47 (0.29-0.83) 0.28 (0.21-0.37) <0.001
AST/ALT ratio 0.90 (0.7-1.1) 0.8 (0.6-1) 1(0.8-1.2) <0.001
HAI 4 (3-6) 6 (6-8) 3(2-4) <0.001
Fibrosis stage 1(0-1) 2(1-3) 0 (0-1) <0.001

AST: Aspartate aminotransferase, ALT: Alanine aminotransferase, LDL: Low-density lipoprotein,
INR: International normalized ratio, AFP: Alpha-fetoprotein, FIB-4: Fibrosis index, APRI: Aspartate

aminotransferase to platelet ratio index, HAI: Histological activity index.

with a median age of 42 years compared to 40 years
(p=0.027). Patients with SHA also displayed lower me-
dian platelet count (p=0.001) and HDL levels (p=0.008)
while having higher levels of HBV-DNA (p<0.001), ALT
(p<0.001), AST (p<0.001), hemoglobin (p=0.014), LDL
(p=0.022), total bilirubin (p=0.006), INR (p=0.004), al-
pha-fetoprotein (p<0.001), FIB-4 score (p<0.001), APRI
score (p<0.001), and AST/ALT ratio (p<0.001) (Table 2).

In the univariate analysis, factors associated with
SHA in CHB patients included age, gender, HBV-
DNA, hemoglobin, platelet count, LDL, HDL, INR,
alpha-fetoprotein, total bilirubin, and FIB-4 score
(Table 3). Multivariate analysis, utilizing different
models, identified age, gender, HBV-DNA, LDL, ALT,

Geyiktepe-Giiglii C et al.

FIB-4 score, and platelet count as the most reliable
predictors for SHA in CHB patients (Table 4).

To predict SHA in CHB patients, the area under the
ROC curves (AUROC) were generated for various fac-
tors, such as age, HBV-DNA, platelet count, AST, ALT,
LDL, FIB-4 score, APRI score (Figure 1). The AUROC for
all factors was statistically significant (p<0.05) (Table
5). Optimal threshold levels were determined for ALT
(32 U/L), AST (37 U/L), and serum HBV-DNA (57,691
IU/ml). Sensitivities and specificities for these fac-
tors in predicting SHA were calculated according-
ly. According to the ROC curve, for predicting SHA
AUROC values of HBV-DNA, AST, ALT, FIB-4 score
and APRI score were 0.704 (sensitivity=62.8%, spec-
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Table 3. Univariate regression analysis for predicting significant histopathological
abnormality in patients with HBeAg-negative chronic hepatitis B.

Univariate regression analysis
Parameters
OR 95% Cl p

Age (years) 1.018 1.002-1.034 0.03
Gender (male) 1.719 1.200-2.464 0.003
Hemoglobin 1.145 1.027-1.278 0.02
Platelet count 0.994 0.991-0.998 0.001
HBV-DNA 1.700 1.475-1.959 0.04
ALT 1.005 1.002-1.008 <0.001
LDL cholesterol 0.992 0.986-0.999 0.02
INR 15.174 2.798-82.283 0.002
AFP 1.054 0.999-1.113 0.056
AST 1.005 1.001-1.010 0.02
Total bilirubin 1.241 0.932-1.651 0.14
FIB-4 score 2.374 1.734-3.250 <0.001

ALT: Alanine aminotransferase, LDL: Low-density lipoprotein, INR: International normalized ratio,
AFP: Alpha-fetoprotein, AST: Aspartate aminotransferase, FIB-4: Fibrosis index.

ificity=76.2%; p<0.0001), 0.747 (sensitivity=51.9%,
specificity=88.9%; p<0.0001), 0.737 (sensitivi-
ty=68.6%, specificity=68.4%; p<0.0001), 0.647 (sensi-
tivity=55.0%, specificity=70.1%; p<0.001), and 0.732
(sensitivity=55.2%, specificity=83.6%; p<0.001), re-
spectively (Figure 1).

DISCUSSION

Our study assessed the demographic, laboratory,
and radiological characteristics of 566 patients di-
agnosed with CHB who underwent liver biopsy. We
aimed to retrospectively examine predictive factors
for liver fibrosis to indicate the need for treatment.
The multivariate analysis identified age, gender,
ALT, HBV-DNA, LDL, and platelet counts as signifi-
cant predictors for detecting SHA in CHB infection.
Additionally, ROC analysis revealed that LDL had
effects on detecting SHA, and age and AST exhibit-
ed the most specific effects.

Comparing our findings with the study conducted
by Abdo et al.,, which explored predictors of signifi-
cant fibrosis (>F2 fibrosis), we observed similarities

(4). Both studies identified advanced age, increased
AST levels, and decreased albumin and platelet
count as independent predictors for significant fi-
brosis. Ozdemir et al. also established correlations
between HAI score and AST, ALT, and HBV-DNA lev-
els (11). Diktas et al. similarly found correlations
between HAI score and AST, ALT, and HBV-DNA in
HBeAg-negative CHB patients (12). Our study cor-
roborated some of these associations, with age,
HBV-DNA, LDL, and FIB-4 score identified as predic-
tors for SHA in multivariate analysis modeling.

In our study, we determined optimal thresholds
for predicting SHA for ALT, AST, and serum HBV-
DNA. However, we identified HBV-DNA as a predic-
tor for SHA in multivariate analysis modeling for
HBeAg-negative CHB patients. FIB-4 score, a non-in-
vasive method, varied as a predictor of SHA. In dif-
ferent studies in the literature, the FIB-4 score has
been determined to be a predictor of SHA (13, 14).

Comparing our findings with Ramirez Mena et al.,
we determined that an HBV-DNA level above 2000
IU/mL was associated with a roughly 2-fold in-

This work is licensed under a Creative Commons Attribution-Non Commercial 4.0 International License.
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Table 4. Multivariate regression models for predicting significant histopathological abnormality in

patients with HBeAg-negative chronic hepatitis B.

Multivariate regression models
Parameters Model 1 Model 2 Model 3 Model 4 Model 5
OR | 95%Cl | p | OR | 95%Cl | p | OR | 95%Cl | p | OR | 95%Cl | p | OR | 95%Cl | p
Age (years) 1.030 |1.008-1.053| 0.008 | 1.035 |1.013-1.057| 0.002 | 1.021 |1.001-1.040| 0.04 1.729 |1.442-2.073| <0.001
Gender (male) 2.208 |1.379-3.535| 0.001 0.509 |0.320-0.809| 0.004
Platelet count - - - - - - 0.996 (0.992-0.999| 0.03 | 0.995 |0.991-0.999| 0.02
HBV-DNA 2.011 |1.664-2.429| <0.001 | 1.903 |1.590-2.277 | <0.001
ALT 1.003 |1.000-1.005| 0.03 | 1.003 |1.000-1.005| 0.03
LDL cholesterol 0.991 |0.984-0.998| 0.015 | 0.990 |0.983-0.997| 0.005 | 0.991 |0.985-0.998| 0.009 | 0.993 |0.987-0.999| 0.03 | 0.991 |0.984-0.998| 0.017
INR - - - - - B
AFP - - - - - - - - - - - -
AST . B B
FIB-4 score 1.667 |1.177-2.361| 0.004
Model 1: Age, HBV-DNA, PLT, LDL, HDL, INR, AFP
Model 2: Age, gender, HBV-DNA, PLT, LDL, INR, AFP
Model 3: Age, PLT, ALT, AFP, LDL
Model 4: PLT, ALT, AFP, LDL
Model 5: Age, gender, LDL, FIB-4 score
ALT: Alanine aminotransferase, LDL: Low-density lipoprotein, INR: International normalized ratio,
AFP: Alpha-fetoprotein, AST: Aspartate aminotransferase, FIB-4: Fibrosis index.
Table 5. Receiver operating characteristic (ROC) curves of laboratory parameters for significant
histopathological abnormality in patients with HBeAg-negative chronic chronic hepatitis.
Variables AUROC 95% Cl p Sensitivity (%) Specificity (%)

Age (years) 0.556 0.514- 0.597 0.028 19.6 89.1

HBV-DNA 0.704 0.664-0.742 <0.001 62.8 76.2

Platelet count 0.581 0.539- 0.623 0.002 335 81.6

AST 0.747 0.709- 0.783 <0.001 519 88.9

ALT 0.737 0.698- 0.774 <0.001 68.6 68.4

LDL 0.566 0.517 - 0.613 0.019 85.3 283

FIB-4 score 0.647 0.597-0.697 <0.001 55.0 70.1

APRI score 0.732 0.687-0.777 <0.001 55.2 83.6

ALT: Alanine aminotransferase, AST: Aspartate aminotransferase, LDL: Low-density lipoprotein,
FIB-4: Fibrosis index, APRI: Aspartate aminotransferase to platelet ratio index.

creased risk for significant liver fibrosis, consistent
with their results. Additionally, male gender and

our study, compatible with Ramirez Mena et al’s find-
ings (15). Similarities were also observed in the study of

increased ALT were independent predictors for SHAin ~ Wang et al., where male gender and elevated ALT and

Geyiktepe-Giiglii C et al.
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viral load were independent predictors for liver fibrosis
(16). Our study confirmed ALT and HBV-DNA levels as
predictors for SHA, and the optimum predictive limits
aligned with sensitivity and specificity values.

Seto et al. reported thatviral load and platelets, but not
ALT, were predictors of significant fibrosis (17). While
sharing similarities, our findings indicated that ALT
levels remained significant in our study. In Yenilmez
et al’s study, ALT and HBV-DNA levels predicted SHA,
similar to our results. However, the HBV-DNA thresh-
old in our study, which includes only HBeAg-negative
individuals, was notably lower compared to studies
that include HBeAg-positive individuals (18).

Our study determined optimal threshold levels for
ALT (32 U/L). In the study of Kang et al., which in-
cluded 1101 CHB patients, 79.3% of patients with
normal ALT (<40 U/L) levels had significant histo-
logical changes in the liver (19). Determining new
optimal ALT levels in CHB patients may be consid-
ered to detect SHA.The study by Esmaeelzadeh et al.
identified AST, ALT, and HBV-DNA as independent
indicators of histological grade, with age as the sole
predictor for liver fibrosis (20). Our study, evaluating
histological grading and fibrosis together, identified
age, AST, ALT, and HBV-DNA as predictors for SHA,
aligning with similar findings in the literature.

Infect Dis Clin Microbiol 2024; 6(1): 22-31

Our study has some limitations. Firstly, it was con-
ducted retrospectively in a single center, so it is not
generalizable. Secondly, only one measure of each
laboratory test was evaluated. Thus, the fluctuations
in laboratory parameters by longitudinal monitor-
ing were not analyzed. Lastly, the biopsy specimens
were evaluated by different pathology specialists.

On the other hand, it has some strengths. Firstly,
since our center was a tertiary-care research hos-
pital, our sample size was relatively high. Secondly,
we included a homogenous study group by exclud-
ing HBeAg-positive patients. Thirdly, we included
various candidate variables with different models
in the multivariate regression analyses.

In conclusion, age, male gender, ALT, AST, HBV-DNA,
LDL cholesterol, platelet count, and FIB-4 score
were independent predictors of SHA in HBeAg-neg-
ative chronic hepatitis B in our study. In descending
order, the most sensitive parameters for SHA were
LDL and ALT, and the most specific parameters
were age, AST, and APRI score. Optimal ALT cut-off
values for SHA were determined very close to the
upper limit of ALT. Even if ALT values are normal
in HBeAg-negative patients, one should remember
that SHA may occur in patients with high HBV-DNA
levels and not delay antiviral treatment.

Ethical Approval: The Ethics Committee of Haseki Training and
Research Hospital approved the study on August 8, 2023, with
decision number 143-2023.

Informed Consent: N.A.
Peer-review: Externally peer-reviewed

Author Contributions: Concept - G.T,, C.G.G,, S.S.,, K.G.G, BG,;
Design - G.T,, K.G.G,, B.C, S.S,, O.EB,; Supervision - G.T,, FP,, M.Y,,

G.$,K.G.G,; Funding- G.T., BB, C.Y,, .., K.M,; Data Collection and/
or Processing-B.A.B, C.Y,, KM., G.T,, G.S.,, E.G.U,, EP; Analysis and/
or Interpretation - O.FB,, S.S., M.Y,, T.I, G.T; Literature Review —
C.G.G,KGG, GT, GY, BAB,; Writer - M.Y.,, FP, G.T,, BC, EGU,
T, C.G.G,; Critical Reviews - G.T., G.S,,E.G.U., OFB., S.S.,, KM., EP.

Conflict of Interest: The authors declare no conflict of interest.

Financial Disclosure: The authors declared that this study has
received no financial support.

REFERENCES

1 World Health Organization Fact sheets: Hepatitis B [Internet].
Geneva: World Health Organization (WHO). [cited August 01,
2023]. Available from: https://www.who.int/news-room/fact-

sheets/detail/hepatitis-b

2 Polaris Observatory Collaborators. Global prevalence, treatment,

and prevention of hepatitis B virus infection in 2016: a modelling

study. Lancet Gastroenterol Hepatol. 2018;3(6):383-403. [CrossRef]

3 Turkiye Viral Hepatit Onleme ve Kontrol Programi: 2018-2023
[Internet]. Ankara: T.C. Saghk Bakanhg. [cited November 28,
2023]. Available from: https://hsgm.saglik.gov.tr/depo/Yayin-

larimiz/Programlar/Turkiye Viral Hepatit Onleme ve Kon-
trol Programi 2018-2023.pdf

This work is licensed under a Creative Commons Attribution-Non Commercial 4.0 International License.


https://www.who.int/news-room/fact-sheets/detail/hepatitis-b
https://www.who.int/news-room/fact-sheets/detail/hepatitis-b
https://doi.org/10.1016/S2468-1253(18)30056-6
https://hsgm.saglik.gov.tr/depo/Yayinlarimiz/Programlar/Turkiye_Viral_Hepatit_Onleme_ve_Kontrol_Programi_2018-2023.pdf
https://hsgm.saglik.gov.tr/depo/Yayinlarimiz/Programlar/Turkiye_Viral_Hepatit_Onleme_ve_Kontrol_Programi_2018-2023.pdf
https://hsgm.saglik.gov.tr/depo/Yayinlarimiz/Programlar/Turkiye_Viral_Hepatit_Onleme_ve_Kontrol_Programi_2018-2023.pdf

Hepatic Abnormality in Chronic Hepatitis B

10

11

12

Abdo AA, Bzeizi KI, Babatin MA, AlSohaibani F, AlMana H,
Alsaad KO, et al. Predictors of significant fibrosis in chron-
ic hepatitis B patients with low viremia. J Clin Gastroenterol.
2014;48(6):e50-6. [CrossRef]

Terrault NA, Bzowej NH, Chang KM, Hwang JP, Jonas MM, Mu-
rad MH; American Association for the Study of Liver Diseases.
AASLD guidelines for treatment of chronic hepatitis B. Hepa-
tology. 2016;63(1):261-83. [CrossRef]

European Association for the Study of the Liver. European As-
sociation for the Study of the Liver. EASL 2017 Clinical Practice
Guidelines on the management of hepatitis B virus infection. J
Hepatol. 2017;67(2):370-98. [CrossRef]

Abaalkhail FA, Al-Hamoudi WK, Khathlan A, Alghamdi S, Al-
ghamdi M, Algahtani SA, et al. SASLT practice guidelines for
the management of hepatitis B virus - An update. Saudi J Gas-
troenterol. 2021;27(3):115-26. [CrossRef]

Sarin SK, Kumar M, Lau GK, Abbas Z, Chan HL, Chen CJ, et
al. Asian-Pacific clinical practice guidelines on the manage-
ment of hepatitis B: a 2015 update. Hepatol Int. 2016;10(1):1-98.
[CrossRef]

Sosyal Guvenlik Kurumu Saglik Uygulama Tebligi [Internet].
Ankara: Sosyal Guvenlik Kurumu (SGK). [cited February 10,
2024]. Available from: https://www.sgk.gov.tr/Duyuru/Deta-
27072022-SUT-Degisiklik-Tebligi-Islenmis-Guncel-2013-S
UT-2022-07-27-05-04-57

Ishak K, Baptista A, Bianchi L, Callea F, De Groote J, Gudat F,
et al. Histological grading and staging of chronic hepatitis. J
Hepatol. 1995;22(6):696-9. [CrossRef]

Ozdemir YE, Salim Dogdas E, Demir AS, Borcak D, Canbolat
UnlU E, Sezen Al, et al. Relationships between liver histopathol-
ogy with biochemical parameters, and hepatitis B virus-DNA
in chronic hepatitis B infection. Viral Hepat J. 2023;29(2):75-80.
[CrossRef]

Diktas H, Karacaer Z, Ozturk II, Cicek H. Comparison of rela-
tionship between histopathological, serological and biochem-
ical parameters in patients with chronic hepatitis B infection.
Postgrad Med J. 2016;92(1094):693-6. [CrossRef]

Geyiktepe-Giiglii C et al.

13

14

15

16

17

18

19

20

Cheng R, Tan N, Luo H, Kang Q, Xu X. Noninvasive methods for
detecting advanced liver fibrosis and cirrhosis in patients with
chronic hepatitis B: a single-center retrospective study. Infect
Drug Resist. 2023;16:6323-31. [CrossRef]

Tao J, Li W, Ma X, Kong S, An Q, Wang X. Diagnostic and prog-
nostic value of aspartate transaminase-to-platelet ratio index,
gamma-glutamyl transpeptidase-to-platelet ratio, and fibro-
sis-4 for compensated hepatitis B-related liver cirrhosis. J Coll
Physicians Surg Pak. 2023;33(8):941-3. [CrossRef]

Ramirez Mena A, Ngom NF, Tine J, Ndiaye K, Fortes L, Ndiaye
O, et al; On Behalf Of The Sen-B Study Group. Prevalence and
predictors of liver fibrosis in people living with hepatitis B in
Senegal. Viruses. 2022;14(8):1614. [CrossRef]

Wang D, Zhang P, Zhang M. Predictors for advanced liver fi-
brosis in chronic hepatitis B virus infection with persistently
normal or mildly elevated alanine aminotransferase. Exp Ther
Med. 2017;14(6):5363-70. [CrossRef]

Seto WK, Lai CL, Ip PP, Fung J, Wong DK, Yuen JC, et al. A large
population histology study showing the lack of association be-
tween ALT elevation and significant fibrosis in chronic hepati-
tis B. PLoS One. 2012;7(2):e32622. [CrossRef]

Yenilmez E, Cetinkaya RA, Tural E. Diagnostic dilemma for
low viremia with significant fibrosis; is hepatitis B virus DNA
threshold level a good indicator for predicting liver damage?
Balkan Med J. 2018;35(4):326-32. [CrossRef]

Kang NL, Wu LY, Zheng Q, Yu XP, Hu AR, Guo'Y, et al. Determin-
ing optimal ALT cut-off values for predicting significant hepat-
ic histological changes in patients with normal ALT in the grey
zone of chronic hepatitis B virus infection. Aliment Pharmacol
Ther. 2024;59(5):692-704. [CrossRef]

Esmaeelzadeh A, Saadatnia H, Memar B, Mokhtari Amirmajdi
E, Ganji A, Goshayeshi L, et al. Evaluation of serum HBV vi-
ral load, transaminases and histological features in chronic
HBeAg-negative hepatitis B patients. Gastroenterol Hepatol
Bed Bench. 2017;10(1):39-43.

31


https://doi.org/10.1097/MCG.0b013e3182a9a2e1
https://doi.org/10.1002/hep.28156
https://doi.org/10.1016/j.jhep.2017.03.021
https://doi.org/10.4103/sjg.sjg_539_20
https://doi.org/10.1007/s12072-015-9675-4
https://www.sgk.gov.tr/Duyuru/Detay/27072022-SUT-Degisiklik-Tebligi-Islenmis-Guncel-2013-SUT-2022-07-27-05-04-57
https://www.sgk.gov.tr/Duyuru/Detay/27072022-SUT-Degisiklik-Tebligi-Islenmis-Guncel-2013-SUT-2022-07-27-05-04-57
https://www.sgk.gov.tr/Duyuru/Detay/27072022-SUT-Degisiklik-Tebligi-Islenmis-Guncel-2013-SUT-2022-07-27-05-04-57
https://doi.org/10.1016/0168-8278(95)80226-6
https://doi.org/10.4274/vhd.galenos.2023.2023-8-2
https://doi.org/10.1136/postgradmedj-2016-134069
https://doi.org/10.2147/IDR.S426374
https://doi.org/10.29271/jcpsp.2023.08.941
https://doi.org/10.3390/v14081614
https://doi.org/10.3892/etm.2017.5219
https://doi.org/10.1371/journal.pone.0032622
https://doi.org/10.4274/balkanmedj.2017.0888
https://doi.org/10.1111/apt.17862

