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Abstract

General Background Chronic hepatitis B virus infection remains a major global public health
challenge leading to progressive liver damage. Specific Background Evaluating viral replication
alongside liver biochemistry is essential for accurate disease staging and clinical management.
Knowledge Gap However, dataregarding the precise correlation between viral load and liver function
parameters in Iraqi chronic hepatitis B cohorts remain limited. Aims This study investigates the
correlation between HBV DNA viral load and biochemical liver parameters in chronic hepatitis B
patients. Results Significant positive correlations emerged between viral load and alanine
aminotransferase ($r = 0.68, p < 0.001$), aspartate aminotransferase ($r = 0.62, p < 0.001%$),
alkaline phosphatase ($r = 0.49, p = 0.003$), and total bilirubin ($r = 0.45, p = 0.002$). Conversely,
serum albumin showed a significant negative correlation ($r =-0.51, p = 0.001$). Novelty This study
validates localized clinical relationships between molecular viral replication and liver synthetic
impairment. Implications Combining molecular quantification with routine biochemical testing
optimizes clinical assessment and therapeutic decision-making in resource-limited settings.

Key Findings Highlights

High viral loads correlate directly with elevated serum transaminases and total bilirubin levels.
Serum albumin concentrations decline significantly in patients experiencing active viral replication.
Joint molecular and biochemical evaluation improves disease monitoring and clinical risk assessment.

Keywords: Hepatitis B, Viral Load, Liver Function, Transaminase Levels, Serum Albumin

Published date: 2026-09-09

ISSN 2714-7444 (online), https://acopen.umsida.ac.id, published by Universitas Muhammadiyah Sidoarjo
Copyright © Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY).
6/15



https://portal.issn.org/resource/ISSN/2714-7444
https://doi.org/10.21070/acopen
https://umsida.ac.id

Academia Open

Vol. 12 No. 1 (2027): June
DOI: 10.21070/acopen.12.2027.15325

Introduction

Hepatitis B virus (HBV) infection is one of the most serious infectious-diseases affecting millions of people worldwide [1].
Though considerable progress is made in vaccination and treatment regimens HBYV still remains the serious contributor to
chronic liver disease and deaths related to liver especially in developing countries [2]. Infection with HBV is linked with
progressive liver damage resulting in liver fibrosis, cirrhosis, liver failure and even hepatocellular carcinoma. Because of its
long-term complications and silent clinical progression in many patients therefore HBV infection still represents major
challenge for healthcare systems-globally [3].

HBV is a hepatotropic DNA virus belonging to the Hepadnaviridae family and is transmitted through exposure to infected
blood or body fluids [4]. The virus can spread through several routes which including vertical transmission from mother to
child, unsafe blood transfusion, needle sharing and unprotected sexual contact. After entering the body HBV targets
hepatocytes where viral replication occurs. The clinical results of infection varies widely depending on several factors such
as age at infection, immune status, viral replication activity and host immune response [5]. While some individuals
successfully clear the virus during the acute phase the others develop chronic infection characterized by persistent hepatitis
B surface antigen (HBsAg) positivity for more than six months [6]. Progression of the course of chronic-infection with HBV
varies greatly from person to another. Some people stay symptom-free with little injury to their livers while other get active-
hepatitis which is characterized by progressive liver inflammation and fibrosis [7]. Injury to the liver in cases of chronic HBV
infection depends mostly on viral-replication and immune-mediated-damage. HBV does not cause direct cytotoxicity of liver
cells. Damage to the liver is mostly mediated through the body’s immune-response to the virus present in liver-cells.
Cytotoxic T lymphocytes and inflammatory-cytokines showed important role in the destruction of infected hepatocytes and
leading to chronic-inflammation and tissue-injury [8]. Persistent immune-activation for long time contributes to fibrosis and
structural changes in the liver.

One of the important indicators for evaluating chronic hepatitis B virus infection is the determination of the viral-load.
Quantification assessment of HBV-DNA by using real-time polymerase-chain-reaction (RT-PCR) provide direct test of viral-
replication activity. An increase in viral load often reflects the infectivity of the virus, inflammatory-activity within the liver,
and disease progression. Viral load quantification is critical and important in the diagnosis and treatment of HBV infection
as it assists in staging the disease, assessing the outlook, and determining anti-viral therapy [9]. Individuals with high viral
loads have a higher likelihood of developing cirrhosis and hepatocellular carcinoma than individuals with low viral loads.

Biochemical liver function tests are critical assessment in the diagnosis of HBV-infection. Liver enzymes such as alanine
aminotransferase (ALT) and aspartate aminotransferase (AST) are broadly indicators of hepatocellular-injury [10]. Raised
levels of these biochemical-markers indicated cellular injury to the cell membrane of the hepatocytes which subsequently
results in the leakage of the intracellular enzymes contents to blood stream. ALT is regarded as more specific indicator of
hepatocellular injury compared to AST although AST could increase due to tissue damage elsewhere in the body. [11]. There
are other biochemical tests that can help in get information about the condition and healthy status of the liver. Alkaline
phosphatase (ALP) help in determining if there is any bile duct damage. “Serum bilirubin level shows the liver capacity to
metabolize the bile-pigment”. High serum bilirubin levels may be indicator of poor hepatic function and liver-damage [12].
Raised bilirubin in the blood may indicate impaired in the hepatic function or advanced liver-injury. Serum albumin which is
synthesized exclusively by hepatocytes is considered an important marker of hepatic synthetic capacity. Reduced albumin
levels are often associated with chronic liver dysfunction and advanced hepatic disease [13]. Therefore combined evaluation
of liver enzymes and other biochemical indictors which provide extensive understanding of hepatic status in patients with
chronic HBV-infection.

Different studies have examined the relationship between HBV viral-load and liver biochemical tests but the results remain
unpredictable in the different populations and some studies reported strong positive-correlations between HBV-DNA levels
and serum ALT and AST values which showed that increased viral replication is associated with larger hepatocellular-injury
[14][15]. some studies show poor correlation and variable-associations especially in in cases with inactive carriers or during
immune-tolerant phases of infection [16]. These differences may be related to variations in patient-populations, viral
genotypes, disease stages, host immune responses and environmental-factors. Consequently further studies are still needed
in order to gain more insight into the interplay between viral-replication and biochemical liver damage. In Middle Eastern
countries such as Iraq the chronic-HBV infection continues to be major public-health problem even though there have been
significant advances in the coverage of hepatitis B virus vaccines. Most patients present in the later-stage of the disease
since there is poor awareness between the population, poor screening rates and also lack of access to molecular diagnostics
in certain medical facilities. The early detection of patient with ongoing viral replication and liver damage is essential in
reduce risks and achieving favorable results [17]. The detetmine of the relationship between HBV viral load and liver
biochemical tests can help to identify high-risk patients and optimize disease monitoring-strategies.

The understanding of the relationship between the viral load and biochemical value of liver is also highly important from a
clinical perspective. Several medical facilities find that liver function tests are easier to conduct and are cheaper compared
to molecular-based tests. If there is evident correlation between biochemical parameters and viral-replication and this can
serve as additional information on disease activity particularly in low-income areas [18]. Furthermore, assessment of these
parameters may assist physicians in monitoring treatment response and predicting disease progression during follow-up.
Although numerous international studies have examined HBV-associated liver dysfunction the data from Iraqi populations
remain relatively limited. Regional studies are important because disease patterns, healthcare access, viral characteristics
and environmental influences may differ between populations [19]. Therefore evaluating HBV viral load and its association
with liver biochemical parameters in Iraqi patients may provide valuable information relevant to local clinical practice and
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disease management. Based on these considerations the present study was designed to investigate the correlation between
HBYV viral loads and liver function biochemical parameters including ALT, AST, ALP, bilirubin and albumin, in patients with
chronic hepatitis B infection. The results of this study may contribute to a better understanding of disease activity and
support the use of combined molecular and biochemical assessment in the clinical management of chronic HBV infection.

Materials and Method

This cross-sectional hospital-based study was conducted between January 2025 and March 2025 at the Gastroenterology and
Hepatology special clinics in Iraq. A total of 120 patients with confirmed chronic HBV infection were enrolled in the study.
Patients were recruited during their routine clinical follow-up visits to the hepatology outpatient clinic.

2.1. Inclusion and Exclusion Criteria

Participants were included in the study according to the following criteria: Positive hepatitis B surface antigen (HBsAg) for
more than six months, age =18 years, both males and females and diagnosed with chronic hepatitis B infection based on
clinical and laboratory results. Whereas exclusion criteria including patients they met any of the following conditions: Co-
infection with Hepatitis C virus (HCV), Hepatitis D virus (HDV), or Human Immunodeficiency Virus (HIV) also including
history of alcoholic liver disease, autoimmune hepatitis or other chronic liver diseases, current or recent antiviral therapy
within the previous three months, hepatocellular carcinoma, Severe renal disease or systemic inflammatory disorders and
use of hepatotoxic medications. Clinical assessment and detailed demographic and clinical data were collected from all
participants using a standardized questionnaire and medical record review. Information included:

Age
Gender
Duration of HBV infection
Clinical symptoms
Medical history
Previous treatment history
A physical examination was performed for all patients by specialized clinicians.
2.2. Sample Collection
Approximately 10 mL of venous blood was collected from each participant under aseptic conditions. Blood samples were
divided into two portions when EDTA tubes for molecular analysis (HBV DNA quantification) and Plain tubes for serum
separation and biochemical analysis. Serum samples were separated by centrifugation at 3000 rpm for 10 minutes and
stored at —20°C until laboratory analysis [20].

2.3. Laboratory Investigations

Serological-testing of HBsAg positivity was confirmed using enzyme-linked immunosorbent assay (ELISA) kits according to
the Fortress Diagnostics (USA) instructions [21].

2.4. Quantification of HBV Viral Load

HBV DNA viral load was measured using real-time polymerase chain reaction (RT-PCR). Procedure including viral DNA
extracted from plasma samples using a (Roche Diagnostics, USA) viral DNA extraction kit [22]. Amplification and
quantification were performed using a real-time PCR thermal cycler. Results were expressed as International Units per
milliliter (IU/mL).

2.5. Viral Load Classification

Patients were categorized into three groups according to HBV DNA levels when first group as low viral load (<103 IU/mL),
second group as moderate viral load (103-10¢ IU/mL) and last groups as high viral load (>108 IU/mL).

2.6. Biochemical Analysis

Liver function biochemical parameters were analyzed using an automated biochemical analyzer (The Biolyzer® 300, China)
[23]. The following parameters were measured: Alanine aminotransferase (ALT) and expressed as U/L, aspartate
aminotransferase (AST) expressed as U/L, alkaline phosphatase (ALP) and expressed as U/L, total bilirubin expressed as
mg/dL and S. albumin expressed as g/dL. All laboratory analyses were performed according to standard operating
procedures. The internal-quality control serum was used daily in order to guarantee the precision and correctness of the
biochemical and molecular-tests. All samples were examined duplicate in order to decrease any possible technical mistakes.
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2.7 Statistical Analysis

Data of this study were analyzed using “GaphPad-prism software version 8.0”. Continuous-variables were determined and
expressed as mean+ standard deviation (SD). Categorical-variables were dtetemine as frequencies and percentages. One-
way analysis of variance (ANOVA) was used to compare biochemical-parameters among viral load groups [24]. Pearson
correlation coefficient was used to assess the relationship between HBV viral load and biochemical parameters. Chi-square
test was used for categorical variables where appropriate. A p-value =0.05 was considered statistically significant.

Results and Discussion

A total of 120 patients with chronic hepatitis B infection were included in the present study. The mean age of participants
was 39.8 + 11.6 years, with an age range of 18-67 years. Male patients represented 58.3% (n = 70) of the study population,
while females accounted for 41.7% (n = 50). The predominance of males may reflect the higher exposure risk and greater
prevalence of HBV infection among males reported in several regional studies. The majority of patients were within the age
group of 31-50 years (48.3%), followed by 18-30 years (29.2%), while patients older than 50 years represented 22.5% of the
cohort.

Patients were classified into three groups according to HBV DNA viral load levels. Moderate viral load was the most
common category representing 41.7% of patients followed by low viral load (30.8%) and high viral load (27.5%) as in Table
1.

Table 1. Distribution of Patients According to HBV Viral Load Levels

Viral Load Group HBV DNA Level (IU/mL) Number of Patients (%)
Low viral load <103 37 (30.8%)

Moderate viral load 103-108 50 (41.7%)

High viral load >106 33 (27.5%)

Table 1.

The results of the present study demonstrated that the majority of patients belonged to the moderate viral load category
indicating ongoing viral replication in considerable proportion of chronic HBV-infected individuals. Patients with moderate
and high HBV DNA levels together represented more than two-thirds of the study-population which proposing active disease
status and an increased likelihood of progressive hepatic-injury.

High HBV viral load is considered one of the most important predictors of disease progression in chronic hepatitis B
infection [25]. Persistent viral replication contributes to continuous immune-mediated hepatocellular damage which may
eventually lead to liver-fibrosis, cirrhosis and hepatocellular-carcinoma [26]. Patients with elevated HBV DNA levels are
therefore more likely to experience progressive-deterioration of liver function compared to patients with low viral
replication.

The predominance of moderate viral load cases observed in this study may indicate that many patients were in the immune-
active phase of chronic HBV infection which is characterized by detectable viral-replication accompanied by varying degrees
of hepatic inflammation. This results showed the importance of regular monitoring of HBV DNA levels in chronic HBV
patients to evaluate disease activity and determine the need for antiviral-therapy. Additionally the relatively high percentage
of patients with high viral load levels reflects insufficient viral suppression and may be associated with delayed diagnosis,
poor treatment adherence or lack of early therapeutic-intervention [27]. In developing countries the limited access to
routine molecular testing and specialized-hepatology tests may contribute to persistence of active viral replication among
patients.

The current results are consistent with several previous studies that reported a positive association between elevated HBV
DNA levels and increased risk of liver disease progression [28]. Previous-studies have shown that patients who showed high
levels of viral replication are more exposure to develop severe liver inflammation and associated complications and therefore
the importance of assessing viral-load in chronic hepatitis B cannot be overstated [29].

In addition the lowest percentage of the patients had low viral-loads which could be comparable to inactive-hepatitis B virus
carriers or people with partially suppressed viral replication [30]. Despite their favorable clinical results and monitoring is
crucial since there is a possibility that viral reactivation during the progression of chronic hepatitis B.

The significant differences were shown in liver biochemical tests between the different viral-load groups. Patients with high
HBV-DNA level showed significant elevated in liver enzymes and impaired liver function compared to patients with lower
viral loads as shown in Table 2.

Table 2. Comparison of Liver Function Parameters among HBV Viral Load Groups

Parameter Low Viral Load Moderate Viral Load High Viral Load p- value
ALT (U/L) 32+10 68 + 18 145 + 35 <0.001
AST (U/L) 30+9 62 + 15 138 £ 30 <0.001
ALP (U/L) 98 + 22 120 + 30 165 + 40 0.002
Total Bilirubin (mg/dL) 0.9 = 0.3 1.6 0.5 2.8+0.9 0.001
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Albumin (g/dL) 4.1 £0.5 3.6 04 3.0 £ 0.6 <0.001
Table 2.

As in the Table 3 there is evident that both ALT and AST were found to progressively increase with an increasing level of

viral-load. Those patients with high viral-load were found to have significantly high levels of ALT and AST than those

patients with low viral-loads (p<0.001). This results showed that there was increased hepatocellular-injury due to viral
replication activity. Transaminases elevation is often associated with inflammatory destruction of the liver cells due to
infection. Similarly ALP level and bilirubin levels were significantly higher in patients with high HBV-DNA level which
showed progressive hepatic-dysfunction and possible cholestatic involvement in advanced disease states as in Figure 3. In
contrast the total bilirubin vlaue and serum albumin level showed a significant decreasing in patients with high viral-load

which indicating impaired hepatic synthetic capacity as showed in Figure 4 and Figure 5 respectively.

These results agree with the concept that increasing HBV replication contributes directly or indirectly to liver injury and
deterioration of hepatic function [31].

Table 3. Pearson Correlation Analysis between HBV DNA Viral Load and Liver Biochemical Parameters

Parameter Correlation Coefficient (1) p- value
ALT 0.68 <0.001
AST 0.62 <0.001
ALP 0.49 0.003
Total Bilirubin 0.45 0.002
Albumin -0.51 0.001
Table 3.

A strong positive correlation was observed between HBV viral load and ALT levels (r = 0.68, p < 0.001) as showed in Figure
1, as well as AST levels (r = 0.62, p < 0.001) as showed in Figure 2. These results indicate that higher viral replication is
associated with greater hepatocellular-injury.

300 -

100-

Serum ALT (U/L)
2

r=0.68
R? = 0.46
p < 0.001
n=120

10’ 102 103 104 10° 10° 107 108 10°
HBV DNA viral load (IU/mL)

50 4

Figure 1.

Figurel. Correlation between HBV DNA viral load and serum ALT levels in chronic hepatitis B patients.
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Figure 2. Correlation between HBV DNA viral load and serum AST levels in chronic hepatitis B patients.
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Figure3. Correlation between HBV DNA viral load and serum ALP levels in patients with chronic hepatitis B
infection.

Total Bilirubin (mg/dL)
w
1

10° 102 103 104 105 108 107 108 10°
HBV DNA viral load (IlU/mL)

Figure 4.

Figure 4. Correlation between HBV DNA viral load and serum T. bilirubin levels in patients with chronic
hepatitis B infection.
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Figure 5. Comparison of serum albumin levels among different HBV viral load groups.

The positive correlation between HBV DNA and bilirubin levels suggests worsening liver excretory function with increased
viral activity [32]. Meanwhile, the negative correlation between viral load and serum albumin indicates progressive
impairment of liver synthetic function in patients with active infection [33]. The above results are agree with the pathology
associated with chronic HBV infection which involves inflammation and destruction of the liver cells due to constant viral-
replication. In addition the most of the patients with high viral load showed symptoms such as fatigue, right upper
abdominal pain, hepatomegaly and increasing in liver enzyme levels. Furthermore some patients also showed signs of
chronic liver failure which included jaundice and low serum albumin levels. [34].

The observed biochemical change are reflect the progressive nature of the chronic HBV infection. Raised ALT and AST value

are markers of hepatocyte membrane damage and inflammatory activity whereas reduced albumin levels may indicate-
chronic liver insufficiency

Conclusion

The present study demonstrates that HBV viral-load is strongly associated with liver biochemical abnormalities in patients
with chronic hepatitis B infection. Patients with high HBV DNA levels showed significantly increased liver enzyme values
and impaired liver synthetic function compared to patients with lower viral replication. These results give emphasis to the
clinical-value of HBV DNA quantification as the important marker of disease activity and progression. Combined evaluation
of viral load and liver biochemical-parameters may improve disease monitoring, therapeutic decision-making and prediction
of hepatic complications.
Conflict of interest:
Author confirm there is no conflict of interest.

Funding:

Author received no external funding and there was no financial support to this study.

References

1. M. Tan, A. S. Bhadoria, F. Cui, A. Tan, J. Van Holten, P. Easterbrook, et al., "Estimating the Proportion of People With

ISSN 2714-7444 (online), https://acopen.umsida.ac.id, published by Universitas Muhammadiyah Sidoarjo
Copyright © Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY).
13/15



https://portal.issn.org/resource/ISSN/2714-7444
https://doi.org/10.21070/acopen
https://umsida.ac.id

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Academia Open

Vol. 12 No. 1 (2027): June
DOI: 10.21070/acopen.12.2027.15325

Chronic Hepatitis B Virus Infection Eligible for Hepatitis B Antiviral Treatment Worldwide: A Systematic Review and
Meta-Analysis," The Lancet Gastroenterology & Hepatology, vol. 6, no. 2, pp. 106-119, 2021.

. N.T. H. Nguyen, L. N. Hoai, L. T. M. Bui, Y. M. Chang, A. A. Abdi, S. C. Hsu, et al., "Global Mortality of Chronic Liver

Diseases Attributable to Hepatitis B Virus and Hepatitis C Virus Infections From 1990 to 2019 and Projections to
2030," Journal of Infection and Public Health, vol. 17, p. 102443, 2024.

. L. A. Nicolini, A. Orsi, P. Tatarelli, C. Viscoli, G. Icardi, and L. Sticchi, "A Global View to HBV Chronic Infection:

Evolving Strategies for Diagnosis, Treatment and Prevention in Immunocompetent Individuals," International Journal
of Environmental Research and Public Health, vol. 16, no. 18, p. 3307, 2019.

D. A. Asandem, S. P. Segbefia, K. A. Kusi, and J. H. K. Bonney, "Hepatitis B Virus Infection: A Mini Review," Viruses,
vol. 16, no. 5, p. 724, 2024.

M. F. Cotton, B. J. Marais, M. I. Andersson, B. Eley, H. Rabie, A. L. Slogrove, et al., "Minimizing the Risk of Non-
Vertical, Non-Sexual HIV Infection in Children-Beyond Mother to Child Transmission," Journal of the International
AIDS Society, vol. 15, no. 2, p. 17377, 2012.

. Y. H. Shi and C. H. Shi, "Molecular Characteristics and Stages of Chronic Hepatitis B Virus Infection," World Journal

of Gastroenterology, vol. 15, no. 25, p. 3099, 2009.

. Koffas, M. Kumar, U. S. Gill, A. Jindal, P. T. F. Kennedy, and S. K. Sarin, "Chronic Hepatitis B: The Demise of the

'Inactive Carrier' Phase," Hepatology International, vol. 15, no. 2, pp. 290-300, 2021.

M. Iannacone and L. G. Guidotti, "Immunobiology and Pathogenesis of Hepatitis B Virus Infection," Nature Reviews
Immunology, vol. 22, no. 1, pp. 19-32, 2022.

J. Liu, J. Wang, X. Yan, R. Xue, J. Zhan, S. Jiang, et al., "Presence of Liver Inflammation in Asian Patients With
Chronic Hepatitis B With Normal ALT and Detectable HBV DNA in Absence of Liver Fibrosis," Hepatology
Communications, vol. 6, no. 4, pp. 855-866, 2022.

M. Ali, N. A. Hussein, D. Jawad, H. H. Abed, and S. M. Mekkey, "Hepatotoxic Effects of Stevia rebaudiana Leaf
Extract and Commercial Stevia on Rats: A Comparative Study," Review of Clinical Pharmacology and
Pharmacokinetics, vol. 38, no. 2, pp. 69-72, 2024.

M. A. Kalas, L. Chavez, M. Leon, P. T. Taweesedt, and S. Surani, "Abnormal Liver Enzymes: A Review for Clinicians,"
World Journal of Hepatology, vol. 13, no. 11, p. 1688, 2021.

M. Ali, H. H. Abed, A. G. Al-Ziaydi, and E. M. Nayif, "Evaluation of Plasma Protein Alpha 2 and Beta in the Patients of
Hepatitis B and C Virus by Radial Immunodiffusion Technique (RID)," Indian Journal of Public Health Research &
Development, vol. 11, no. 8, p. 271, 2020.

R. Spinella, R. Sawhney, and R. Jalan, "Albumin in Chronic Liver Disease: Structure, Functions and Therapeutic
Implications," Hepatology International, vol. 10, no. 1, pp. 124-132, 2016.

E. Ghenea, V. Padureanu, R. Cioboata, A. L. Udristoiu, A. I. Drocas, E. Tieranu, et al., "The Study of Clinical and
Biochemical Parameters in Assessing the Response to the Antiviral Therapy in the Chronic Viral Hepatitis B,"
Medicina, vol. 57, no. 8, p. 757, 2021.

Esmaeelzadeh, H. Saadatnia, B. Memar, E. M. Amirmajdi, A. Ganji, L. Goshayeshi, et al., "Evaluation of Serum HBV
Viral Load, Transaminases and Histological Features in Chronic HBeAg-Negative Hepatitis B Patients,"
Gastroenterology and Hepatology From Bed to Bench, vol. 10, no. 1, p. 39, 2017.

Montali, A. Vecchi, M. Rossi, C. Tiezzi, A. Penna, V. Reverberi, et al., "Antigen Load and T Cell Function: A
Challenging Interaction in HBV Infection," Biomedicines, vol. 10, no. 6, p. 1224, 2022.

Y. F. Liaw, "Hepatitis B Virus Replication and Liver Disease Progression: The Impact of Antiviral Therapy," Antiviral
Therapy, vol. 11, no. 6, pp. 669-680, 2006.

S. Chevaliez and J. M. Pawlotsky, "New Virological Tools for Screening, Diagnosis and Monitoring of Hepatitis B and
C in Resource-Limited Settings," Journal of Hepatology, vol. 69, no. 4, pp. 916-926, 2018.

J. D. Mayer, "Geography, Ecology and Emerging Infectious Diseases," Social Science & Medicine, vol. 50, no. 7-8, pp.
937-952, 2000.

E. M. Nayif, H. A. Abass, A. M. Alj, and H. H. Abed, "Protective Effects of Mentha Leaves' Extract Against Ethanol-
Induced Liver Damage and Inflammatory Response in Mice," Pharmakeftiki, vol. 37, no. 2S, 2025.

N. Navvabi, M. H. K. Ansari, A. Navvabi, H. R. Chalipa, and F. Zitricky, "Comparative Assessment of
Immunochromatography and ELISA Diagnostic Tests for HBsAg Detection in PCR-Confirmed HBV Infection," Revista
de Gastroenterologia de México (English Edition), vol. 87, no. 2, pp. 176-180, 2022.

G. Li, W. Li, F. Guo, S. Xu, N. Zhao, S. Chen, et al., "A Novel Real-Time PCR Assay for Determination of Viral Loads in
Person Infected With Hepatitis B Virus," Journal of Virological Methods, vol. 165, no. 1, pp. 9-14, 2010.

S. Kumari, J. Bahinipati, T. Pradhan, and D. P. Sahoo, "Comparison of Test Performance of Biochemical Parameters
in Semiautomatic Method and Fully Automatic Analyzer Method," Journal of Family Medicine and Primary Care, vol.
9, no. 8, pp. 3994-4000, 2020.

H. O. Habeeb, B. M. Hussein, Z. M. Hussein, and H. H. Abed, "Biochemical and Clinical Evaluation of Suspected
Congenital Hypothyroidism Among Neonates in Iraq," Muthanna Medical Journal, vol. 12, no. 2, pp. 77-82, 2025.

T. Tseng, C. Liu, H. Yang, T. Su, C. Wang, C. Chen, et al., "Serum Hepatitis B Surface Antigen Levels Help Predict
Disease Progression in Patients With Low Hepatitis B Virus Loads," Hepatology, vol. 57, no. 2, pp. 441-450, 2013.

S. D’souza, K. C. K. Lau, C. S. Coffin, and T. R. Patel, "Molecular Mechanisms of Viral Hepatitis Induced
Hepatocellular Carcinoma," World Journal of Gastroenterology, vol. 26, no. 38, p. 5759, 2020.

M. Hoenigl, A. Chaillon, D. J. Moore, S. R. Morris, S. R. Mehta, S. Gianella, et al., "Rapid HIV Viral Load Suppression
in Those Initiating Antiretroviral Therapy at First Visit After HIV Diagnosis," Scientific Reports, vol. 6, no. 1, p.
32947, 2016.

Liu, L. Wang, H. Xie, L. Zhang, B. Wang, C. Luo, et al., "The Relationship Between Serum Hepatitis B Virus DNA
Level and Liver Histology in Patients With Chronic HBV Infection," PLOS ONE, vol. 13, no. 11, p. e0206060, 2018.
S. A. Hudu, S. H. Shinkafi, and A. O. Jimoh, "A Critical Review of Diagnostic and Prognostic Markers of Chronic
Hepatitis B Infection," Medical Review, vol. 4, no. 3, pp. 225-234, 2024.

ISSN 2714-7444 (online), https://acopen.umsida.ac.id, published by Universitas Muhammadiyah Sidoarjo

Copyright © Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY).

14/15


https://portal.issn.org/resource/ISSN/2714-7444
https://doi.org/10.21070/acopen
https://umsida.ac.id

30.

31.

32.

33.

34.

Academia Open

Vol. 12 No. 1 (2027): June
DOI: 10.21070/acopen.12.2027.15325

F. Invernizzi, M. Vigano, G. Grossi, and P. Lampertico, "The Prognosis and Management of Inactive HBV Carriers,"
Liver International, vol. 36, pp. 100-104, 2016.

Goémez-Moreno and U. Garaigorta, "Hepatitis B Virus and DNA Damage Response: Interactions and Consequences
for the Infection," Viruses, vol. 9, no. 10, p. 304, 2017.

X. H. Wang, P. P. Cheng, F. Jiang, and X. Y. Jiao, "The Effect of Hepatitis B Virus Infection on Hepcidin Expression in
Hepatitis B Patients," Annals of Clinical & Laboratory Science, vol. 43, no. 2, pp. 126-134, 2013.

Raza, "Evaluation of Liver Function Biomarkers in Patients With Chronic Liver Disease Infected by RNA-Based
Viruses," Journal of Advanced Electrical and Electronics Engineering, vol. 1, no. 3, pp. 100-108, 2025.

P. D. Wali and M. Suryadevara, "Infectious Hepatitis: Fever, Abdominal Pain, and Elevated Serum
Aminotransferases," in Introduction to Clinical Infectious Diseases: A Problem-Based Approach, Springer, 2025, pp.
223-235.

ISSN 2714-7444 (online), https://acopen.umsida.ac.id, published by Universitas Muhammadiyah Sidoarjo

Copyright © Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY).

15/15


https://portal.issn.org/resource/ISSN/2714-7444
https://doi.org/10.21070/acopen
https://umsida.ac.id
http://www.tcpdf.org

	Journal Cover
	INDEX
	Author[s] Statement
	Editorial Team
	Article information
	Check this article update (crossmark)
	Check this article impact
	Cite this article

	Title page
	Article Title
	Author information
	Abstract

	Article content

