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ABSTRACT

Objective: The study aimed to identify predictors of advanced fibrosis score and histologi-
cal activity index (HAI) in HBeAg-positive patients to facilitate early disease detection and
reduce the need for invasive biopsies.

Materials and Methods: The single-center retrospective study included treatment-naive
HBeAg-positive chronic hepatitis B (CHB) patients. Patients with HAI >6 and/or fibrosis >2
were considered to have significant liver damage. Independent determinants were identi-
fied by univariate and multivariate logistic regression analysis. Cut-off values for variables
were determined by receiver operating characteristics (ROCs) curve analysis. Corresponding Author:
Results: The study enrolled a cohort of 66 patients, with 51.5% male and a median age of 26 Ceyda Geyiktepe-Glicld
(22.7-34.2) years. In assessing necroinflammation, no significant differences were observed

in age and gender between patients with HAI <6 and HAI >6. However, patients with HAI Ee;:jaa:geyiktepe@gmailcom
>6 exhibited higher aspartate aminotransferase (AST) levels compared to those with HAI

<6. Furthermore, lower albumin levels and platelet (PLT) counts, along with higher fibro- Received: May 23, 2024
sis-4 (FIB-4) scores, were associated with HAI 6. In the evaluation of fibrosis, while gender Accepted: July 06, 2024

distribution did not differ significantly, patients with fibrosis grade >2 were older and had Published: September 26, 2024

higher HAI scores, HAI 26 ratios, and FIB-4 scores compared to those with fibrosis grade Suggested citation:

<2. Multivariate analysis identified albumin as a significant predictor for both HAI >6 and Giiclii KG, Geyiktepe-Giiclii C,
fibrosis grade 22. The area under ROC (AURQOC) values of albumin for predicting HAI 26 and Tunger G, Siirme S, Copur B,
fibrosis >2 were 0.696 and 0.698, respectively, indicating moderate predictive ability. Gaglar-Ozer M, et al. Associated

factors for liver fibrosis and

Conclusion: Albumin was found to be an independent predictor of liver damage in HBeAg- histological activity index in

positive CHB patients. The fact that the optimal threshold values detected for both HAI > treatment-naive HBeAg-positive
6 and fibrosis >2 in this patient group were close to normal values suggests that clinicians chronic hepatitis b infection:
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INTRODUCTION

epatitis B virus (HBV) infection remains a

significant public health issue globally. Ac-

cording to the latest data released by the
World Health Organization (WHO) in July 2023, the
number of individuals living with chronic hepati-
tis B (CHB) infection as of 2019 was reported as 296
million, with 820 million deaths attributed to cir-
rhosis and hepatocellular carcinoma (HCC) result-
ing from HBV infection (1).

CHB patients positive for hepatitis B e antigen
(HBeAg) constitute a group of patients critical re-
garding fibrosis or hepatocarcinogenesis (1). Ac-
cording to the European Association for the Study
of the Liver (EASL) 2017 guidelines, in HBeAg-pos-
itive chronic infection, very high HBV DNA and
normal alanine aminotransferase (ALT) levels with
minimal or no necroinflammation and fibrosis in
the liver are observed. However, it is noted that he-
patocarcinogenesis continues. In CHB with HBeAg
positivity, patients’ liver enzymes are high and
characterized by moderate-severe necroinflamma-
tion and fibrosis. Although there is an association
between HBV DNA levels and higher risk of cirrho-
sis and HCC in CHB, the severity of liver fibrosis is
not consistently associated with HBeAg-positive
disease.

According to the EASL guidelines, antiviral ther-
apy is recommended for HBeAg-positive chronic
infection in individuals over 30 years of age and
HBeAg-positive CHB patients regardless of age
without the requirement of biopsy, while in Turkiye,

HIGHLIGHTS

e Identifying predictors of advanced fibrosis and
histological activity indexes in HBeAg-positive
patients may facilitate early disease detection
and reduce the need for invasive biopsies.

e We observed the lack of a consistent association
between HBV DNA levels and liver fibrosis in
HBeAg-positive patients (<35 years of age).

e In the multivariate logistic regression analysis,

we found albumin to be an independent predictor
of both HAI >6 and FIB-4 >2.
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antiviral treatment cannot be initiated in hepatitis
B patients without liver biopsy, and fibrosis demon-
strated in the biopsy according to the Health Im-
plementation Communiqué criteria (2). Therefore,
in the course of HBeAg-positive patients, sensitive
and specific non-invasive evaluations should be
performed to detect the progression of the disease
early, which will also prevent unnecessary biopsies
(3, 4). This study aimed to determine predictors of
advanced fibrosis score and HAI in HBeAg-positive
patients who underwent liver biopsy.

MATERIALS AND METHODS

Between January 2015 and December 2022, treat-
ment-naive patients with HBeAg-positive CHB in-
fection aged 18 years or older were included in the
study. HBeAg-negative patients and patients with
unavailable HBeAg records were excluded. Among
HBeAg-positive patients, patients with significant
alcohol consumption, malignancy cases, hepatitis
C virus (HCV) coinfections, patients with previous
antiviral treatment for CHB, and patients with in-
sufficient data were excluded. Eventually, patients
with HBeAg-positive CHB who underwent liver bi-
opsy were included in the study.

Demographic data (age, gender), laboratory findings
(ALT, AST, platelet [PLT] count, albumin, total biliru-
bin, fasting blood sugar, alpha-fetoprotein [AFP], in-
ternational normalized ratio [INR], HBV DNA), and
liver biopsy results were retrospectively recorded
from the hospital electronic system. Ishak score
and histological activity index (HAI) were used to
assess fibrosis and necroinflammation (5). For each
patient, the “AST to platelet ratio index” (APRI) and
fibrosis-4 (FIB-4) scores were calculated. The APRI
score was calculated as APRI=AST/AST upper limit
x 100/PLT (109 /L), while the FIB-4 score was calcu-
lated as FIB-4=Age (years) x AST (U/L) / ALT (U/L) x
PLT (109 /L) (6). Ultrasound examination of patients
was evaluated for liver size, irregularity, and mass
lesions. In the study, patients with HAI >6 and/or
fibrosis =2 were considered to have significant liver
damage.

Statistical Analysis
The statistical analyses were performed using the
Statistical Package for Social Sciences (SPSS) 15.0
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(IBM Corp., Armonk, NY, USA). Descriptive statistics
were given as numbers (n) and percentages (%) for
categorical variables and median with interquartile
range for continuous variables. Categorical vari-
ables were compared using the chi-square test. In-
dependent two-group comparisons of continuous
variables were performed using the Mann-Whitney
U test, as the numerical variables did not meet the
conditions for normal distribution. Cut-off values
for albumin were determined by receiver operating
characteristics (ROC) curve analysis. Independent
determinants were identified by univariate and
multivariate logistic regression analysis. The statis-
tical significance was set as p <0.05.

RESULTS

During the study period, there were a total of 731 pa-
tients who tested positive for HBsAg. After exclud-
ing 598 HBeAg-negative patients and 52 patients
with unavailable HBeAg records, 81 HBeAg-positive
patients were identified. Among them, four individ-
uals with significant alcohol consumption, two ma-
lignancy cases, two hepatitis C virus coinfections,
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four patients with previous antiviral treatment for
HBYV, and three patients with insufficient data were
excluded. Eventually, 66 patients were included in
the study; 34 (51.5%) were male, and the median
age was 26 (22.7-34.2) years.

In the evaluation of necroinflammation, age
(p=0.07) and gender (p=0.32) did not significantly
differ between HAI <6 and HAI 6. While ALT level
(p=0.36) and AST/ALT ratio (p=0.40) did not signifi-
cantly differ for HAI, AST level was significantly
higher in patients with HAI 26 than in patients with
HAI <6 (p=0.04)._Albumin level (p=0.01) and PLT
count (p=0.03) were lower in patients with HAI 6,
while the FIB-4 score was found to be significantly
higher (0.01) (Table 1). In the assessment of fibrosis,
there was no significant difference in gender among
patients with FIB-4 >2 (p=0.51). However, compared
to those with FIB-4 <2, age was significantly high-
er in patients with fibrosis grade >2 (37 years vs. 25
years, p=0.005). The HAI score (p<0.001), HAI >6 ra-
tio (p<0.001), and FIB-4 score (p=0.004) were signifi-
cantly higher in patients with FIB >2 compared to
those with FIB-4 <2. The HBV DNA level in patients

Albumin AUC Cut-of p value 95% Cl Specificity (%) Sensivity (%)
HAI =6 696 43 0.005 0.583-1 80.8 55.2
Fibrosis =2 698 42 0.006 0.583-0.812 88.9 57.9

Figure 1. The ROC analysis for albumin in HAI 26 and fibrosis >2.

This work is licensed under a Creative Commons Attribution-Non Commercial 4.0 International License.
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Factors for Fibrosis and Histological Activity Index in HBeAg-Positive Chronic Hepatitis B

Table 1. Comparison of laboratory and radiological findings of patients with HAI =6 and HAI <é.

Parameters Total HAI <6 HAI =6 p
Female 32 (48.5) 19 (54.3) 13 (41.9)
Gender, n (%) 0.32
Male 34 (51.5) 16 (45.7) 18 (58.1)
Age (years), median (IQR) 26 (22.7-34.2) 25 (21-32) 29 (24-44) 0.07
Positive 2(3.1) 0(0.0) 2(6.5)
Delta antibody, n (%) 0.22
Negative 63 (96.9) 34 (100) 29 (93.5)
80,000,000 1,085,423,725 47,400,398
HBV DNA (IU/L), median (IQR) (3,853,900- (17,173,853.5- (1,287,874- 0.07
251,347,524) 351,921,354) 150,429,860)
Fibrosis stage, median (IQR) 1(0-2) 0 (0-1) 2(1-3) <0.001
2 19 (28.8) 3(8.6) 16 (51.6)
Fibrosis score, n (%) <0.001
<2 47 (71.2) 32(91.4) 15 (48.4)
<40 22 (35.5) 14 (42.4) 8(27.6)
ALT (IU/L), n (%) 40-80 25 (40.3) 13 (39.4) 12 (41.4) 0.36
>80 15 (24.2) 6(18.2) 9(31.0)
1 12 (19.7) 5 (15.6) 7 (24.1)
AST/ALT ratio, n (%) 0.40
<1 49 (80.3) 27 (84.4) 22 (75.9)
Yes 57 (86.4) 29 (82.9) 28(90.3)
Ultrasonography, n (%) 0.48
No 9(13.6) 6 (17.1) 3(9.7)
Reduction in liver size, Yes ) ) )
n (%) No 57 (100) 29 (100) 28 (100)
A Yes - - -
Decrease in right/left
lobe ratio, n (%) No 57 (100) 29 (100) 28 (100)
Irregularity in liver Yes 400 134) 3(107) 035
contours, n (%) No 53 (93.0) 28 (96.6) 25 (89.3)
Yes - - -
Liver mass, n (%)
No 57 (100) 29 (100) 28 (100)
APRI score, median (IQR) 0.31(0.241-0.42) 0.305 (0.24-0.40) 0.34 (0.24-0.48) 0.39
FIB-4 score, median (IQR) 0.67 (0.45-0.94) 0.52 (0.38-0.74) 0.81(0.55-1.12) 0.01
Hemoglobin (g/dL), median (IQR) 14.35 (12.5-15.6) 14.25 (12.6-15.5) 14.5 (12.5-15.8) 0.95
Platelet count (mm3), median (IQR) 226.5 (187.5-262) 253 (200-289) 209 (181-247.5) 0.03
AST (IU/L), median (IQR) 39 (28.5-53.5) 34.55 (25-43) 48 (31.5-61) 0.04
ALT (IU/L), median (IQR) 55.5 (30-91.5) 50 (29-72.5) 57 (29-121.5) 0.27
Total bilirubin (mg/dL), median (IQR) 0.6 (0.41-0.8) 0.65 (0.48-0.8) 0.6 (0.4-0.95) 0.87
Fasting blood sugar (mg/dL), median (IQR) 91.5 (86-99.5) 90.5 (86.5-95) 93 (84-120) 0.23
Albumin (g/L), median (IQR) 43 (41-45) 44 (43-45.25) 42 (40-44) 0.01
INR, median (IQR) 0.93 (0.9-1) 0.91 (0.9-1) 0.97 (0.9-1) 0.35
AFP (ug/L), median (IQR) 2.40 (1.60-3.50) 1.95 (1.43-3.73) 2.58 (1.99-3.50) 043

HAI: Histologic activity index, AST: Aspartate aminotransferase, ALT: Alanine aminotransferase, INR: International normalized ratio,

AFP: Alpha-fetoprotein, APRI: AST to platelet ratio index, FIB-4 score: Fibrosis-4 score, IQR: Interquartile range.

GUcli KG et al.
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Table 2. Comparison of laboratory and radiological findings of patients with fibrosis >2 and fibrosis <2.

Parameters Total si':grgsfz Fibrosis stage =2 p
Female 32(48.5) 24 (51.1) 8(42.1)
Gender, n (%) 0.51
Male 34 (51.5) 23 (48.9) 11 (57.9)
Age (years), median (IQR) 25 (21-31) 37 (24-59) 0.005
Positive 2(3.1) 1(2.2) 1(5.3)
. . 05
Delta antibody, n (%) Negative 63 (96.9) 45(97.8) 18 (94.7)
110,881,002 21,990,124
HBV DNA (IU/L), median (IQR) (17,173,854- (894,523- 0.009
320,491,882) 78,350,495)
HAI score, median (IQR) 5(3-7) 4 (3-6) 7 (6-10) <0.001
6 31 (47) 16 (84.2) 15 (31.9)
HAl score, n (%) <0.001
<6 35 (53) 3(15.8) 32 (68.1)
0 14 (21.5) 13 (28.3) 1(5.3)
1 21(32.3) 19 (41.3) 2(10.5)
Interface hepatitis, n (%) 2 20 (30.8) 12 (26.1) 8 (42.1) <0.001
3 7 (10.8) 2(43) 5 (26.3)
4 3(4.6) 0(0) 3(15.8)
0 3(4.6) 3(6.5) 0(0)
1 18 (27.7) 15 (32.6) 3(15.8)
Focal lytic necrosis, n (%) 2 37 (56.9) 25 (54.3) 12 (63.2) 0.16
3 6(9.2) 3(6.5) 3(15.8)
4 1(1.5) 0(0) 1(5.3)
0 0 53 (81.5) 40 (87)
1 1 11 (16.9) 6(13)
2 2 1(1.5) 0(0)
Confluent necrosis level, 3 . 013
n (%) .
4 -
5 -
6 -
0 0 1(1.5) 1(2.2)
1 1 21(32.3) 20 (43.5)
2 2 29 (44.6) 21(45.7)
Portal inflammation level,
n (%) 3 3 11(16.9) 4(8.7) <0.001
4 4 3(4.6) 0(0)
5 -
6 -

This work is licensed under a Creative Commons Attribution-Non Commercial 4.0 International License.
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continue to Table 2

Factors for Fibrosis and Histological Activity Index in HBeAg-Positive Chronic Hepatitis B

<40 22 (35.5) 16 (36.4) 6 (33.3)
ALT (IU/L), n (%) 40-80 25 (40.3) 19 (43.2) 6(33.3) 0.54

>80 15 (24.2) 9(20.5) 6(33.3)

1 12 (19.7) 8(18.6) 4(22.2)

AST/ALT ratio, n (%) 0.74

<1 49 (80.3) 35 (81.4) 14 (77.8)

Yes 57 (86.4) 40 (85.1) 17 (89.5)
Ultrasonography, n (%) 1

No 9(13.6) 7 (14.9) 2 (10.5)

Yes -
Decrease in liver size, n (%)

No 57 (100) 40 (100) 17 (100)
Decrease in right/left lobe ves ]
ratio, n (%) No 57 (100) 40 (100) 17 (100)
Irregularity in liver ves 40 1@25) 3(17.6) 008
contours, n (%) No 53 (93) 39 (97.5) 14 (82.4)

Yes -
Liver mass, n (%)

No 57 (100) 40 (100) 17 (100)
APRI score, median (IQR) 0.31(0.241-0.42) 0.292 (0.238-0.399) 0.381 (0.274-0.50) 0.1
FIB-4 score, median (IQR) 0.67 (0.45-0.94) 0.558 (0.423-0.817) 0.954 (0.634-1.926) 0.004
Hemoglobin (g/dL), median (IQR) 14.35 (12.5-15.6) 14.25 (12.55-15.525) 14.45 (12.5-15.75) 0.82
Platelet count (mm3), median (IQR) 226.5 (187.5-262) 237 (199.25-272.5) 197.5 (173.25-246.75) 0.02
AST (IU/L), median (IQR) 39 (28.5-53.5) 36 (28-48) 495 (31.5-68.5) 0.092
ALT (IU/L), median (IQR) 55.5 (30-91.5) 53.5 (28-74) 59 (31-122) 0.457
Total bilirubin (mg/dL), median (IQR) 0.6 (0.41-0.8) 0.6 (0.455-0.8) 0.55 (0.4-0.85) 0.505
Fasting blood sugar (mg/dL), median (IQR) 91.5 (86-99.5) 90 (84.75-94.25) 99.5 (90.25-133.5) 0.01
Albumin (g/L), median (IQR) 43 (41-45) 44 (42-45) 41 (37.75-44.25) 0.04
INR, median (IQR) 0.93 (0.9-1) 0.9 (0.9-1) 0.99 (0.9-1) 0.42
AFP (ug/L), median (IQR) 2.4 (1.6-3.5) 2.3(1.5-3.5) 3(2.23-3.73) 0.37

HAI: Histologic activity index, AST: Aspartate aminotransferase, ALT: Alanine aminotransferase, INR: International normalized ratio,
AFP: Alpha-fetoprotein, APRI: AST to platelet ratio index, FIB-4 score: Fibrosis-4 score, IQR: Interquartile range.

with FIB-4 >2 was lower than in patients with FIB
<2 (p=0.009). Additionally, the FIB-4 score (p=0.004)
and fasting blood sugar (p=0.01) were significant-
ly higher in patients with FIB-4 >2, while platelet
count (p=0.02) and albumin levels (p=0.04) were
lower in patients with compared to those with FIB-
4 <2 (Table 2).

Multivariate logistic regression analysis revealed
that albumin was the only predictor for HAI 26
(p=0.012) (Table 3). In the multivariate analy-

GUcli KG et al.

sis model including albumin, FIB-4 score, HBV
DNA, PLT count, and fasting blood sugar, albumin
level was found to be a predictor for fibrosis >2
(p=0.007, odds ratio [OR]=0.688, 95% confidence in-
terval [CI]=0.523-0.904) (Table 4). According to the
ROC curve, for predicting HAI>6 area under ROC
(AUROC), values of albumin were 0.696 (sensitivi-
ty=55.2%, specificity=80.8%; p=0.005) and for pre-
dicting fibrosis 22 AUROC values of albumin were
0.698 (sensitivity=57.9%, specificity=88.9%, p=0.006)
(Figure 1).
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DISCUSSION

This study addresses an important knowledge gap
concerning predictors of liver fibrosis and histologi-
cal activity in patients with HBeAg-positive CHB un-
dergoing liver biopsy. HBV infection remains a signif-
icant global health issue, with millions of individuals
living with chronic infection and substantial mor-
bidity and mortality associated with cirrhosis and
HCC resulting from HBV infection (1). Despite the
availability of guidelines for managing HBV infec-
tion, there are variations in practice across different
regions, highlighting the need for studies like this to
provide insights into specific patient populations (3).

One of the key findings of this study is the identi-
fication of albumin as an independent predictor of
liver damage in HBeAg-positive CHB patients in the
multivariate logistic regression analysis. This find-
ing underscores the importance of serum albumin
levels as a biomarker for assessing liver function
and disease severity in these patients. The study
also highlights the significance of other parameters
such as age, AST level, PLT count, and FIB-4 score

Table 3. Multivariable logistic regression analysis for HAl 6.

Infect Dis Clin Microbiol 2024; 6(3): 185-94

in predicting liver damage, consistent with findings
from previous research.

HBeAg positivity is a significant indicator of liver
damage, and viral replication. The correlation be-
tween high HBeAg levels and high HBV DNA levels
has been shown in various studies (7). High HBV
DNA levels have also been associated with liver
damage and fibrosis (8). Although high DNA levels
are demonstrated in HBeAg-positive patients, their
relationship with liver fibrosis is not consistent.
This inconsistency may lead to delayed detection
of liver damage and progression of fibrosis (9). We
found no correlation between HBV DNA levels and
histological activity. Additionally, in patients with
fibrosis grade >2, HBV DNA levels were significantly
lower compared to those with fibrosis grade <2. The
lack of a consistent association between HBV DNA
levels and liver fibrosis in HBeAg-positive patients
(<35 years of age) observed in this study is notable.
This finding suggests that HBV DNA levels alone
may not be sufficient for predicting liver damage
and underscores the importance of incorporating
multiple parameters into disease assessment.

Parameters OR cl p

Albumin (g/L) 0.716 0.552-0.929 0.01
FIB-4 score 0.496 0.114-2.161 0.351
Platelet count (mm3) 0.996 0.985-1.007 0.467
AST (IU/L) 1.1013 0.992-1.034 0.223

OR: Odds ratio, CI: Confidence Interval, AST: Aspartate aminotransferase, FIB4 score: Fibrosis-4 score.

Table 4. Multivariable logistic regression analysis for fibrosis >2.

Parameters OR cl p
Albumin (g/L) 0.688 0.523-0.904 0.007
FIB-4 score 4.42 0.679-28.758 0.12
Platelet count (mm3) 1.004 0.989-1.1019 0.614
HBV DNA (IU/L) 1 1-1 0.71
Fasting blood sugar (mg/dL) 1 0.986-1.1013 0.95

OR: Odds ratio, CI: Confidence Interval, FIB4 score: Fibrosis-4 score.

This work is licensed under a Creative Commons Attribution-Non Commercial 4.0 International License.
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In a study by Liu et al., it was observed that HBV
DNA levels were higher in patients with advanced
fibrosis compared to those with mild fibrosis in the
HBeAg-positive patients (10). When considering the
data in the literature and our findings, it is thought
that HBV DNA alone is not sufficient for predicting
liver damage. In a study with 181 HBeAg-positive
patients, age, ALT level, and albumin level were
identified as independent predictors for histologi-
cal liver damage (11). Another study that included
HBeAg-positive patients also found a relationship
between advanced age and fibrosis (12). Although
age was significantly higher in patients with fibro-
sis 22 in our study, we did not find a relationship
in multivariate analyses. Ceviker et al. showed in
their study that HBeAg or AntiHBe positivity did
not affect fibrosis (8). In our previous study, the rate
of patients with fibrosis grade =2 was found to be
24.5% in HBeAg-negative patients (13). In our study
with HBeAg-positive patients, the rate of fibrosis
grade 22 was 28.8%, which was similar to that of
HBeAg-negative patients. In the study by Diktas et
al. with 214 patients, a positive relationship between
fibrosis and ALT was shown in the HBeAg-positive
group (14). Also, another study found a relationship
between ALT levels and liver damage (15). In our
study, although the ALT levels of the patients in the
group with liver damage were higher, this elevation
was not statistically significant.

Gao et al. showed in their study that AST, platelet
count, and albumin level were independent predic-
tors of liver damage (16). In another study, it was
emphasized that AST and age could help predict
liver inflammation in HBeAg-positive CHB patients
with ALT levels <2x upper limit of normal (ULN)
(17). In our study, platelet count was significantly
associated with both fibrosis score and HAI, while
AST level was associated only for HAI. However,
these two parameters were not significant in multi-
variate analysis. Of the patients in our study, 24.2%
had ALT levels >2x ULN.

In our study, a high FIB-4 score was found to be
significant for both HAI =6 and fibrosis >2, and in
different studies including HBeAg-positive patients,
the FIB-4 score was shown as a predictor of liver
damage (18, 19). In another study with 520 patients,
the effectiveness of FIB-4 and APRI scores was com-

Glgli KG et al.
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pared with fibroscan, and the performance of FIB-
4 scores was almost similar to APRI (20). APRI and
FIB-4 were found to be correlated with the severity
of fibrosis in liver biopsies, and non-invasive tests
used to detect liver fibrosis in individuals with CHB.
However, these indices do not eliminate the need
for liver biopsy, but can give an idea about the fibro-
sis status of patients (21).

Studies showed a negative correlation between
platelet count and fibrosis (22, 23). In our findings,
platelet count was lower in patients with high HAI
and fibrosis score, consistent with the literature.
There are different studies showing that low al-
bumin levels are determinants in predicting liver
damage (16, 17). In the study by Kawaguchi et al.
with 155 patients, it was found that the value of al-
bumin was lower in the group developing compli-
cations related to advanced fibrosis and cirrhosis
in non-alcoholic steatohepatitis patients compared
to those who did not develop (11). In another study,
suppressing viral replication with lamivudine in
CHB patients improved hepatic synthesis function
and provided an annual increase of 1.85 g/L in se-
rum albumin level (24). In the multivariate logis-
tic regression analysis conducted in our study, al-
bumin was found as an independent predictor for
both HAI 26 and FIB-4 22.

There are some limitations to our study. First, it was
conducted retrospectively in a single center. Sec-
ond, biopsy specimens were evaluated by different
pathology experts. Additionally, since HBeAg-neg-
ative patients were not included in the study, the
sample size may be considered relatively small.
However, it was vital to evaluate only HBeAg-pos-
itive patients to achieve homogeneous results spe-
cific to this group.

In conclusion, albumin was found to be an inde-
pendent predictor of liver damage in HBeAg-posi-
tive CHB patients. The fact that the optimal thresh-
old values detected for both HAI 26 and fibrosis 22
in this patient group were close to normal values
suggests that clinicians should be more cautious in
monitoring albumin levels and other pre-defined
parameters to avoid delays in diagnosis.
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