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(" Abstract: N

Background: The infection with the hepatitis B virus represents a significant global health challenge with serious complexities like
the failure of the liver and hepatocellular carcinoma. It results in an estimated mortality of 1.12 million cases in 2022.

Aim of Study: This study aimed to use hepatitis B surface antigen and liver function tests as prediction markers for patients
infected with the hepatitis B virus and compare them with viral load in Wasit Province, Iraq.

Materials and Methods: This study involved 75 patients, both male and female, who made up the study population. Hepatitis B
virus (HBV)-positive patients’ samples were gathered from Al-Karama Teaching Hospital and the General Public Health Central
Lab in Kut City between December 2023 and May 2024, in addition to 75 apparently healthy volunteers as a control group. The
enzymatic liver biomarkers (the ALT, the AST, the ALP, and the TSB) were detected by utilizing the Roche Cobas C111 system, and
the hepatitis B surface antigen was detected by utilizing the ELISA.

Results: Both ELISA and viral load results were positive for all patients, and liver enzymes showed a significant and remarkable
rise among the group of patients. Conclusion: The paper of research gives insight, as the utilization of ELISA is much more
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effective, and it could be used in monitoring the progress of HBV infection along with liver enzymes.

)

Introduction

epatitis B virus (HBV) infection is a main cause of liver ill-
H ness worldwide, often progressing to cirrhosis of the liver

and hepatocellular carcinoma. Diagnostic and prognostic
tools such as enzyme-linked immunosorbent assay (ELISA) and
liver function tests are essential for clinical evaluation. Hepatitis
B surface antigen (HBsAg) is an established early marker of HBV
infection (1). Serum HBsAg quantification in chronic hepatitis
B (CHB) patients provides valuable insight into viral replication
and complements HBV DNA monitoring (2-4).

Covalently closed circular DNA (cccDNA), the transcriptional
template of HBV, plays a central role in virus-related persistence.
HBsAg is translated from mRNA transcribed from active cccD-
NA, reflecting the burden of infected hepatocytes. Therefore,
intrahepatic HBsAg levels are proposed as surrogate markers
for cccDNA concentration (5). Given this relationship, HBsAg
quantification is considered indicative of the host immune
response to therapy, independent of the virological response
measured by serum HBV DNA (4).

The study by Al-Salih et al. in 2021 on two hundred patients
with chronic hepatitis B who were admitted to the Teaching

Hospital of Liver and Gastroenterology in Baghdad concluded
that chronic patients had higher stages of ALP, GPT, GOT, and
TSB than the control, and elevated liver enzymes strongly indi-
cate that liver cells have been damaged (6).

This study aimed to use hepatitis B surface antigen and liver
function tests as prediction markers for patients infected with
the hepatitis B virus and compare them with the viral load in
Wasit Province, Iraqg.

2. Materials and Methods.
2.1. Study Population.

This study involved 75 patients, both male and female, who
made up the study population. Hepatitis B virus (HBV)-posi-
tive patients> samples were gathered from Al-Karama Teaching
Hospital and the General Public Health Central Lab in Kut City
between December 2023 and May 2024, in addition to 75 ap-
parently healthy volunteers as a control group.

2.2. Collection of Sample.

Each person (cases and controls) included in the current study
samples had five milliliters of venous blood drawn from them
via vein puncture; the blood was then distributed nearly evenly
(Y,0 milliliters). Blood samples were collected into ethylene

SUBMITTED: 23/ MAY /2025 ACCEPTED: 9/AUGUST/2025 PUBLISHED: 31/DECEMBER/2025




Hepatitis B surface antigen and liver function markers as .....

Qad.Med.J. 21(2): 91-97, 2025

diamine tetra acetic acid (EDTA) tubes and (2.5 ml) in serum
tubes. Plain plastic containers were then made and labeled.

Every individual provided a 2.5 ml blood sample, which was
kept at room temperature (25°C) for one hour. The serum was
then separated by centrifugation, which was carried out for 5
minutes at 4000 rpm. The serum was split into five equal frac-
tions using a micropipette and placed into five test tubes. The
serum was then used to identify hepatitis B surface antigen
(HBS Ag) and measure the following biochemical parameters
using commercial kits. Until the assay was completed, the sera
were kept at -20°C. Viral DNA was extracted from the blood in
EDTA tubes to determine the viral load. Data were statistically
analyzed using SPSS v26.

2.3. Biochemical analysis.

The enzymatic liver biomarkers (the ALT, the AST, the ALP, and
the TSB) were detected by utilizing the Roche Cobas C111 sys-
tem. The serum-filled gel tube was placed into the device so
that it could automatically analyze the data.

2.4. Serological Test.

In clinical laboratories, the enzyme-linked immunosorbent as-
say test was utilized as the primary screening method for blood
to identify the hepatitis B surface antigen (HBsAg) in human
serum.

An effective way to diagnose and prevent HBV infection is
through serological detection of HBsAg, and ELISA is now a
widely used analytical tool for both clinical diagnosis of HBV in
infected persons and blood donor screening.

This kit applies the principle of double antibody sandwich
ELISA. On the microplate, pure hepatitis B surface antibody
(HBsAb) is pre-coated; in a sample, HBsAg will initially interact
with HBsAb, after which the enzyme-labeled HBsAb complex is
combined with it, and the microplate turns blue. The purpose
of this kit is to specifically identify the presence of the hepatitis
B surface antigen (HBsAg) in human plasma or serum samples.
2.5. Real-Time PCR Test for the Quantitative Detection of Hep-
atitis B Virus

The HBV Real-TM Kit Quant Dx is a hepatitis B virus quantita-
tive detection assay that uses real-time polymerase chain reac-
tion. The process begins with plasma DNA extraction, continues
with real-time amplification, and culminates in detection by the
use of fluorescent reporter dye probes that are specific to HBV.
Simultaneously, an HBV-specific Internal Control (IC) is recog-
nized through dual color detection. Amplification products un-
dergo strand separation at high temperature during each ther-
mal cycling cycle, which paves the way for primer annealing and
extension at low temperature (Table 1). Target sequences are
amplified by a factor of a billion or more by exponential ampli-
fication, which is accomplished by repeatedly cycling between
high and low temperatures. The same reaction amplifies both
the HBV and IC targets at the same time. Without reopening the
reaction tube after real-time amplification, the accumulating
product can be detected and quantified by monitoring the flu-
orescence intensities in real time. The HBV Real-TM Quant Dx
assay seeks out a specific sequence within the 5> gene, which
codes for HBsAg. The area in question is both highly conserved
and unique to HBV.

Stage Temp,°C Time Fluorescence Cycle repeats
detection
Hold 95 15 min - 1
95 5 -
60 20s
72 15s
Cycling 5
95 5s -
60 30s FAM/Green,
Cvcling JOE/Yellow/ 2
ycling HEX
72 15s

3. Results

3.1. ELISA Detection of HBsAg

To confirm the hepatitis B virus infection, the suspected pa-
tients and healthy control subjects submitted to HBS-Ag detec-
tion by ELISA technique, and the results are demonstrated in
table (2). The results show 75 (100.0%) of patients have active
hepatitis B virus infection by finding positive results for HBS-
Ag. While all 75 healthy control subjects (100.0%) had negative
results for HBS-Ag, the variation was very significant (P > 0.001).

Patients with HBV
=75

control

Pvalue
n=75

Technique

ELISA technique (HBS-Ag)
Positive, n (%) 75 (100%)
Negative, n (%) 0

¥: Chi-square test; HS: Highly significant at P < 0.001.

0 0.001<
¥
HS

75 (100.0%)

3.2. Viral load diagnosis for HBV.

The present results show the mean levels of viral load were
3728812.04 + 303791.88 in patients with HBV infection. The
frequency distribution of patients according to viral load was as
follows: 61 (81.3%) of HBV patients with low viremia, 9 (12.0%)
of HBV patients with moderate viremia, and only 5 (6.7%) of
HBV patients with high viremia in table (3).

Groups Mean SD SE

HBV 3728812.0395 303791.88 3531.12

Classification

Low viremia, n (%) 61 (81.3%)

Moderate viremia, n (%) 9 (12.0%)

High viremia, n (%) 5(6.7%)

For sake of understanding, these various levels of viral loads
in this study are classified as low (below 10000 copies\ ml),
medium (10000-100,000 copies\ ml), high (above 10,0000
copies\ ml) Figure (5).
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Figure (5): Distribution of patients according to Viral load.

3.3. Liver Function Tests:

3.3.1. Results of liver function tests (ALT, AST, ALP, and TSB) in
patients and healthy controls.

The comparison of liver function exams (ALT, AST, ALP, and
TSB) among patients and the control group has been carried
out, and the results were established in table (4) and figures
(1-4). The results were as follows:

1. ALT: Patients showed a mean level of 77.10 + 11.72
IU/L compared to 20.53 + 4.80 IU/L in controls (p <
0.001).

2. AST: Patients averaged 58.75 + 7.35 IU/L vs. 17.70
5.81 IU/Lin controls (p < 0.001).

3. ALP: Elevated in patients (216.35 + 28.2 IU/L) com-
pared to controls (75.04 £ 9.08 IU/L, p < 0.001).

4.  TSB:2.02 +0.22 mg/dL in patients vs. 0.95 + 0.21 mg/
dL in controls (p < 0.001).

Table (4): Comparison of liver function tests (ALT, AST, ALP, and
TSB) in patients and controls.

Figure (2): Mean levels of AST of patients and control subject.
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Figure (3): Mean levels of ALP of patients and control subject.
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high viremia, respectively; the mean level was significantly
higher in patients with high viremia compared to other groups
(P < 0.001). Furthermore, the present results show there was
a significant difference between patients with low viremia, pa-
tients with moderate viremia, and patients with high viremia
according to both serum ALP and TSB (P > 0.05).

Table (5): Frequency distribution of liver function tests according

to viral load
Groups ALT AST ALP TSB
e Mean £5D || 77.10£ 1172 || 5875735 | 21635:282 || 202:022 Groups ALT AST ALP TSB
Patients Range 46.00-99.60 || 41.00-89.00 | 15780-297.00 1.60-2.70
Low Mean + SD 77.65 + 6.414 56.87 + 5.84 211.13+21.34 2.00 £ 0.094
Mean =SD || 2053480 || 1770581 | 75.04=908 095021 .
Control viremia Range 67.80-89.20 | 49.00-71.00 | 185.70-254.00 | 1.90-2.20
Range §.90-29.00 §20-33.10 54.00-99.00 0.33-1.70
=0.001 =0.001 =0.001 =0.001 B B B B
+ .62 £ 1. Jd1£2. 2+7. 31 +0.
pvalue * * * ¥ Moderate Mean + SD 90.62 £ 1.40 74.11+2.18 270.2+£7.72 2.31+£0.07
HS HS HS HS L
n: mumber of cases: SD: standard deviation: ¥ independent samples t-test; HS: Highly viremia Range 89.50-92.00 71.40-78.00 258.00-279.50 2.20-2.40
significant at P = 0.001.
TSB.  Total serum  bilirubin, ALT  Alanine Aminotransferase, AST. Aspartate
Aminotransferase. ALP: Alkaline Phosphatase High Mean + SD 95.60 +2.338 83.62+ 3.78¢ 292.0 £4.03" 2.24+0218
viremia
Range 93.90-99.60 80.0-89.0 288.70-297.00 2.00-2.40
Figure (1): Mean levels of ALT of patients and control subject. 0,001 0,001 0,001 0,001
100.00] p-value ¥ I ¥ I
HS HS HS HS
%_ o0 IDifferent latters denote to the significant differences at p< 0.05
=
E 80.00 SD: standard deviation; 1: Kruskal wallis test; **: significant at P > 0.05
E 40.00-
K
£ 2000 % . .
4. Discussion
00

Patients with HBW Healthy control

According to present findings, there is a significant rise in ALT,
AST, ALP, and TSB in HBV patients, which underscores liver dys-

© 2025 AL-QADISIYAH MEDICAL JOURNAL, CoLLeGE oF MepicINE, UNIVERSITY OF AL-QADISIVAH Q3 I



Hepatitis B surface antigen and liver function markers as

Qad.Med.J. 21(2): 91-97, 2025

function associated with viral replication and immune response.
ELISA proved highly sensitive in detecting HBsAg, supporting its
utility in early diagnosis.

The findings align with those reported by Abbood and Atiyah
Al-Mhanah (2019), who found that 80% of HBV-infected pa-
tients of both sexes were HBsAg-positive using the ELISA tech-
nique. Similarly, Davoodian and Sadeghifard (2011) reported
that 55 out of 58 chronic hepatitis B (CHB) patients (94.8%)
tested positive for HBsAg via ELISA (7&38).

Asaad et al., 2015, in Saudi Arabia and Khaled et al., 2013, in
Egypt reported similar results since all their 160 and 140 HBV
patients were HBsAg-positive (9&10).

Another set of studies, that of Al-Joudi et al. (2014) and SB KV
et al. (2015), reported significantly lower detection rates, as
they found only 3.5% (7 out of 200) positive for HBsAg. Trépo
et al. (2014) indicated that in the very early phase of infection,
HBsAg is usually not detectable; however, it is very persistently
positive in CHB patients. Reduced sensitivity of the diagnostic
test may be due to mutations either in the antigen or antibody
structures. More precisely, mutations at the S gene, those that
are responsible for antigen expression, can lead to a situation
where ELISA gives a false-negative result despite active infec-
tion being present within a patient. On the other side, however,
ELISA has been recommended as a highly sensitive method for
HBsAg identification and is widely used (11-14).

Several studies have reported increased levels in the serum of
both liver enzymes and bilirubin in chronic hepatitis B (CHB)
patients since these indicators are consistent with hepatocel-
lular injury. Gharbi and Razzaq (2022), along with Fazaa et al.
(2022a), noted significantly higher values for ALP, TSB, ALT, AST,
and bilirubin fractions in HBV patients as compared to healthy
controls. This happens due to damage to the liver cells; en-
zymes then find their way into the circulation (15-18).

The current findings align with previous reports (19; 20), indi-
cating that ALT levels may rise during the natural course of CHB
or antiviral therapy and are linked to both disease progression
and risk of hepatocellular carcinoma (HCC). Liu et al. (2022) also
found a correlation between elevated ALT and hepatic inflam-
mation across different fibrosis stages in CHB patients (21).

Multiple studies (22; 23; 24; 25) support the association be-
tween HBV infection and elevated ALT, AST, ALP, and TSB levels,
reflecting hepatocellular damage. Ghasemi & Zahediasl (2012),
Liang (2009), and Mbaawuaga et al. (2014) further reported
a correlation between elevated ALP and HBsAg seropositivity.
Similarly, Abulude et al. (2017) highlighted increased AST and
ALT in HBsAg-positive individuals, suggesting these enzymes as
initial, though non-specific, diagnostic indicators for HBV (26-
29).

Consistent with these findings, our study also revealed signifi-
cantly higher ALP levels in CHB patients compared to controls,
in agreement with (30) and (31). ALP is present in the mem-
branes of biliary canaliculi and hepatic sinusoids; thus, its ele-
vation may result from intrahepatic or extrahepatic biliary ob-
struction or sinusoidal damage, as described by (32) and (33).

Our current study found that elevated HBV DNA levels were as-

sociated with increased ALT and AST, consistent with findings
from Turkey (34), which reported a significant correlation be-
tween serum ALT/AST and HBV DNA levels. Similarly, Madan et
al. (2010) observed that ALT levels and liver histology correlat-
ed with HBV DNA levels. Peng et al. (2003) also reported that
high HBV DNA levels were linked to elevated ALT and enhanced
necroinflammatory activity, regardless of HBeAg status (35 &
36).

Witjes et al. (2011) supported these associations, noting that
patients with high viral loads showed increased AST, ALT, and
total bilirubin, along with decreased albumin (37). X. Wang et
al. (2013) confirmed higher ALT, AST, and HBV viral load in CHB
patients (38). Esmaeelzadeh et al. (2017) found a correlation
between HBV DNA and ALT, but not AST, echoing prior reports
(40; 41; 42) that established a significant association between
ALT and viral load (39).

Hasanjani Roushan et al. (2005) observed no correlation be-
tween AST and HBV DNA in HBeAg-negative patients, though
ALT remained associated with viral load (43). This pattern
was reaffirmed by Kim HyeonChang et al. (2004b), who re-
ported a positive correlation between HBV DNA and ALT in 82
HBeAg-negative CHB patients (44).

These findings suggest ALT may better reflect viral replication,
while AST may indicate liver necroinflammation. Although
both are associated with hepatitis, some studies propose AST
as a more reliable marker of liver damage severity (43). Finally,
Fazaa et al. (2022b) found high HBV DNA levels to be signifi-
cantly associated with elevated ALT, AST, ALP, and TSB, aligning
with our results (45).

5. Conclusion

This study gives insight, as the utilization of ELISA is much more
effective, and it could be used in monitoring the progress of
HBV infection along with liver enzymes. It also concluded that
there is a higher correlation between HBV-DAN level and ele-
vated levels of enzymes like the ALT, the AST, the ALP, and the
TSB. These increased levels of enzymes may be playing a po-
tential diagnostic and prognostic value in HBV-related liver dys-
function.

Acknowledgement:

I extend my sincere thanks to my supervisor, Dr. Wisam S.
Abood Alrubaye, for their valuable supervision and guidance
throughout this work. Their support and constructive inputs
were instrumental in shaping the direction of the study and
producing it in this manner.

I 94 Al-Qadisiyah Medical Journal volume 21 Issue 2 June -DECEMBER 2025



Maitham N. Madhi etal.

Qad.Med.J. 21(2): 91-97, 2025

6. References

1. Kim, S.-H. (2017). ELISA for quantitative determination of
hepatitis B virus surface antigen. Immune Network, 17(6),
451-459.

2. Maylin, S., Boyd, A., Delaugerre, C., Zoulim, F., Lavocat, F,,
Simon, F.,, Girard, P-M., & Lacombe, K. (2012). Comparison
between Elecsys HBsAg Il and architect HBsAg QT assays
for quantification of hepatitis B surface antigen among
patients coinfected with HIV and hepatitis B virus. Clinical
and Vaccine Immunology, 19(2), 242-248.

3. Orito, E., Fujiwara, K., Kanie, H., Ban, T., Yamada, T., & Hayashi,
K. (2012). Quantitation of HBsAg predicts response to
entecavir therapy in HBV genotype C patients. World
Journal of Gastroenterology: WIG, 18(39), 5570.

4. Sonneveld, M. J., Zoutendijk, R., & Janssen, H. L. A. (2011a).
Hepatitis B surface antigen monitoring and management
of chronic hepatitis B. Journal of Viral Hepatitis, 18(7),
449-457.

5. Martinot-Peignoux, M., M., Asselah, T., &
Marcellin, P. (2014). HB sAg quantification: useful for

Lapalus,

monitoring natural history and treatment outcome. Liver
International, 34, 97-107.

6. Al-Salih, M., Abed, R. E., & Samsudin, S. (2021). Biochemical
Assessment as Markers for Diagnosis and Evaluation
Hepatitis B Virus (HBV). Al-Qadisiyah Journal of Pure
Science, 26(4), 156—168.

7. Abbood, W. S., & Atiyah Al-Mhanah, H. S. (2019). Genotypic
Study of Hepatitis Type B in Al-Diwaniya Province, Iraq.
Indian Journal of Public Health Research & Development,
10(6).

8. Davoodian, A., & Sadeghifard, N. (2011). Detection of
hepatitis B virus DNA by real-time PCR in chronic hepatitis
B patients, llam, Iran. Middle-East J. Sci. Res., 9, 478-480.

9. Asaad, A. M., Al-Ayed, M. S. Z., Aleraky, M., & Qureshi, M. A.
(2015). Hepatitis B virus genotyping in chronic hepatitis B
patients in southwestern Saudi Arabia. Brazilian Journal
of Infectious Diseases, 19, 525-528.

10. Khaled, I. A. A., Mahmoud, O. M., Saleh, A. F., & Baioumi, E.
A. (2010). Prevalence of HBV genotypes in Egypt among
hepatitis patients. Journal of American Science, 6(11),
185-190.

11. Al-Joudi, F. S., Arif, M. B. M., Mohamed, Z. B., Ishak, I., &
Ahmed, S. A. (2014). Testing for hepatitis B virus core
antigen and e antigen may confer additional safety of
donors’ blood negative for heptitis B virus surface antigen.

Asian Journal of Transfusion Science, 8(1), 63—64.

12. SB KV, B. S., Kondareddy, S., & Madithadu, A. (2015).
Association of ABO and Rh blood groups to HBV, HCV
infections among blood donors in a blood bank of tertiary
care teaching hospital in Southern India: A retrospective
study. Int J Res Med Sci, 3(7), 1672-1676.

13. Trépo, C., Chan, H. L. Y., & Lok, A. (2014). Hepatitis B virus

infection. The Lancet, 384(9959), 2053-2063.

14. Sadeghi, A., Shirvani-Dastgerdi, E., Tacke, F., Yagmur, E.,
Poortahmasebi, V., Poorebrahim, M., Mohraz, M.,
Hajabdolbaghi, M., Rasoolinejad, M., & Abbasian, L.
(2017). HBsAg mutations related to occult hepatitis B
virus infection in HIV-positive patients result in a reduced
secretion and conformational changes of HBsAg. Journal
of Medical Virology, 89(2), 246-256.

15. Gharbi, A. J. H. W. A,, & Razzaq, S. A. A. (2022). Estimation
of Liver Enzymes in Patients Infected with Hepatitis B
Virus in Baghdad Hospitals. Iragi Journal of Biotechnology,
21(2).

16. Fazaa, A. H., Atya, A. K., & Kredy, H. M. (2022a). Evaluation
of Liver Function Tests and Their Correlation with HBV
Viral Load in Patients with Hepatitis B Virus, Thi-Qar, Iraq.
HIV Nursing, 22(2), 1112-1116.

17. Dufour, D. R., Lott, J. A., Nolte, F. S., Gretch, D. R, Koff, R. S.,
& Seeff, L. B. (2000). Diagnosis and monitoring of hepatic
injury. |. Performance characteristics of laboratory tests.
Clinical Chemistry, 46(12), 2027-2049.

18. Prati, D., Taioli, E., Zanella, A., Torre, E. Della, Butelli, S., Del
Vecchio, E., Vianello, L., Zanuso, F., Mozzi, F., & Milani, S.
(2002). Updated definitions of healthy ranges for serum

Annals of Internal

alanine aminotransferase levels.

Medicine, 137(1), 1-10.

19. Brahmania, M., Lombardero, M., Hansen, B. E., Terrault, N.
A., Lok, A. S., Perrillo, R. P, Belle, S. H., Di Bisceglie, A. M.,
Feld, J. )., & Lee, W. M. (2019). Association between severe
serum alanine aminotransferase flares and hepatitis
B e antigen seroconversion and HBV DNA decrease in
untreated patients with chronic HBV infection. Clinical
Gastroenterology and Hepatology, 17(12), 2541-2551.

© 2025 AL-QADISIYAH MEDICAL JOURNAL, CoLLeGE oF MepicINE, UNIVERSITY OF AL-QADISIVAH 95 I



Hepatitis B surface antigen and liver function markers as

Qad.Med.J. 21(2): 91-97, 2025

20. Jeng, W.,, Chen, Y., & Liaw, Y. (2018). Great and rapid HB sAg
decline in patients with on-treatment hepatitis flare in
early phase of potent antiviral therapy. Journal of Viral
Hepatitis, 25(4), 421-428.

21. Ly, T, Yang, Q,, Li, M., Zhang, J., Zou, J., Huang, L., Lin, J.,
Jin, H., & He, J. (2018). HBV infection and extra-hepatic
cancers in adolescents and 20s: A retrospective study in
China. Cancer Epidemiology, 55, 149-155.

22. Hu, J.,, Zhang, X., Gu, J., Yang, M., Zhang, X., Zhao, H., & Li,
L. (2019). Serum alkaline phosphatase levels as a simple
and useful test in screening for significant fibrosis in
treatment-naive patients with hepatitis B e-antigen
negative chronic hepatitis B. European Journal of

Gastroenterology & Hepatology, 31(7), 817-823.

23. Abbas, M. I. (2024). Estimation of liver function testes and
IL 6 for pregnant women with hepatitis B and C within
Baghdad teaching hospital. IMOB. 1;(4): 81-90.

24. Mohsen, R. T., Al-azzawi, R. H., & Ad’hiah, A. H. (2022).
Correlation of Chronic Viral hepatitis B and liver function
Tests. Journal of University of Anbar for Pure Science,
16(1).

25. Alheany, A. R., & Abdullah, S. F. (2022). HEPATITIS B VIRUS
GENOTYPES IN IRAQI PATIENTS WITH CHRONIC HEPATITIS
B INFECTION. Biochemical & Cellular Archives, 22(1).

26. Ghasemi, A., & Zahediasl, S. (2012). Normality tests
for statistical analysis: a guide for non-statisticians.
International Journal of Endocrinology and Metabolism,
10(2), 486.

27. Liang, T. J. (2009). Hepatitis B: the virus and disease.
Hepatology, 49(S5), S13-S21.

28. Mbaawuaga, E. M., Iroegbu, C. U., & lke, A. C. (2014).
Hepatitis B virus (HBV) serological patterns in Benue State,
Nigeria. Open Journal of Medical Microbiology, 2014.

29. Abulude, O. A., Ahmed, I., & Sadisu, F. U. (2017). Assessment
of hepatitis B viral infection as a predictor of hepatic
enzymes and compounds alteration among antenatal
patients. Medical Sciences, 5(4), 24.

30. Al-Kanaan, B. M., Al-Ougaili, M. T., & Al-Rawi, K. F. (2020a).
Comparative study of the molecular, biochemical, and

31.

32.

33.

34.

35.

36.

37.

38.

39.

Vukobrat-Bijedic, Z., Mehmedovic, A., Redzepovic, A., &
Gogov, B. (2014). Use of Serum Levels of Proinflammatory
Cytokine IL-1a in Chronic Hepatitis B. Medical Archives,
68(2), 94.

Zaidan, T. A., & Saod, W. M. (2016). Renal function status of
Fallujah patients (Iraq) infected with chronic hepatitis B.
Journal of University of Babylon, 24(7).

Al-Kanaan, B. M., Al-Ougaili, M. T., & Al-Rawi, K. F. (2020b).
Comparative study of the molecular, biochemical, and
other parameters in lraqi hepatitis B patients. Drug
Invention Today, 14(6), 870—-876.

Koyuncuer, A. (2014). Associations between HBeAg status,
HBV DNA, ALT level and liver histopathology in patients
with chronic hepatitis B. Science Journal of Clinical
Medicine, 3(6), 117-123.

Madan, K., Batra, VY., Jha, J. K., Kumar, S., Kalra, N., Paul, S.
B., Singh, R., Duttagupta, S., Panda, S. K., & Acharya, S. K.
(2010). Clinical relevance of HBV DNA load in patients with
chronic hepatitis B infection. Tropical Gastroenterology,
29(2), 84-90.

Peng, J., Luo, K., Zhu, Y., Guo, Y., Zhang, L., & Hou, J. (2003).
Clinical and histological characteristics of chronic hepatitis
B with negative hepatitis B e-antigen. Chinese Medical
Journal, 116(09), 1312-1317.

Witjes, C. D., lJzermans, J. N., Van Der Eijk, A. A., Hansen, B.
E., Verhoef, C., & De Man, R. A. (2011). Quantitative HBV
DNA and AST are strong predictors for survival after HCC
detection in chronic HBV patients. Neth J Med, 69(11),
508-513.

Wang, X., Cheng, P-P, Jiang, F., & Jiao, X.-Y. (2013). The
effect of hepatitis B virus infection on hepcidin expression
in hepatitis B patients. Annals of Clinical & Laboratory
Science, 43(2), 126-134.

Esmaeelzadeh, A., Saadatnia, H., Memar, B., Amirmajdi,
E. M., Ganji, A., Goshayeshi, L., Meshkat, Z., Pasdar, A.,
Vosoughinia, H., & Farzanehfar, M. (2017). Evaluation
of serum HBV viral load, transaminases and histological
features in chronic HBeAg-negative hepatitis B patients.
Gastroenterology and Hepatology from Bed to Bench,
10(1), 39.

other parameters in Iraqi hepatitis B patients. Drug 40. Alam,S., Ahmad, N., Mustafa, G., Shrestha, A., Alam, A. K. M.

Invention Today, 14(6), 870-876.

K., & Khan, M. (2011). Evaluation of normal or minimally

I 96 Al-Qadisiyah Medical Journal volume 21 Issue 2 June -DECEMBER 2025



Maitham N. Madhi etal. Qad.Med.J. 21(2): 91-97, 2025

elevated alanine transaminase, age and DNA level in

predicting liver histological changes in chronic hepatitis B.
Liver International, 31(6), 824—830.

41. Kim HyeonChang, K. H., Nam ChungMo, N. C., Jee SunHa, J.
S., Han KwangHyub, H. K., Oh DaeKyu, O. D., & Suh ll, S. II.
(2004a). Normal serum aminotransferase concentration
and risk of mortality from liver diseases: prospective

cohort study

42. Rabbi, F. J., Rezwan, M. K., & Shirin, T. (2008). HBeAg/anti-
HBe, alanine aminotransferase and HBV DNA levels in
HBsAg positive chronic carriers. Bangladesh Med Res
Counc Bull, 34(2), 39-43.

43. Hasanjani Roushan, M. R., Hajiahmadi, M., & Shafaie, S.
(2005). Histopathological features of liver and its relation
to serum transaminase levels in 91 cases of anti-HBe-
positive chronic hepatitis B. International Journal of
Clinical Practice, 59(7), 791-794.

44. Kim HyeonChang, K. H., Nam ChungMo, N. C., Jee SunHa, J.
S., Han KwangHyub, H. K., Oh DaeKyu, O. D., & Suh ll, S. II.
(2004b). Normal serum aminotransferase concentration
and risk of mortality from liver diseases: prospective

cohort study.

45. Fazaa, A. H., Atya, A. K., & Kredy, H. M. (2022b). Evaluation
of Liver Function Tests and Their Correlation with HBV
Viral Load in Patients with Hepatitis B Virus, Thi-Qar, Iraq.
HIV Nursing, 22(2), 1112-1116.

© 2025 AL-QADISIYAH MEDICAL JOURNAL, CoLLecE oF MebicINE, UNIVERSITY OF AL-QADISIYAH Q7 I



