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Objective: To investigate the relationship between gut microbiome composition and the
development of HCC in Iraqi patients with chronic HBV infection. Method: A cross-
sectional case-control study was conducted involving 150 participants divided into
three groups: HBV with HCC (n=60), HBV without HCC (n=60), and healthy controls
(n=30). Clinical, biochemical, and microbiome data (16S rRNA sequencing of fecal
samples) were collected. Statistical analyses included ANOVA, chi-square, and Pearson
correlation. Results: Patients with HCC exhibited significant dysbiosis, characterized
by decreased microbial diversity (Shannon index: 2.8 = 0.4) compared to HBV-only (3.6
+0.5) and controls (4.1 + 0.3), p<0.001. Increased abundance of Bacteroides fragilis and

Dysbiosis Enterobacteriaceae correlated with higher AFP levels (r=0.63, p<0.001). Novelty: Gut

Biomarkers microbiome alterations are associated with HCC development in chronic HBV patients.
These findings suggest potential microbiome-based biomarkers for early detection and
therapeutic strategies.

INTRODUCTION

Chronic Hepatitis B Virus (HBV) infection remains a global health challenge,
affecting approximately 296 million people worldwide [1]. HBV is a leading cause of
hepatocellular carcinoma (HCC), responsible for over 50% of liver cancer cases globally
[2], [3]. Despite advances in antiviral therapy, the risk of HCC persists, highlighting the
need to identify additional pathogenic mechanisms and early biomarkers.

The human gut microbiome has emerged as a key modulator of liver health through
the gut-liver axis [4]. Alterations in microbial composition, or dysbiosis, can influence
systemic inflammation, bile acid metabolism, and immune regulation, all of which are
implicated in HCC development [5]. Several studies from Asia and Europe have reported
correlations between specific microbial taxa and HCC, yet data from Middle Eastern
populations, particularly Iraq, are scarce.

This study aims to investigate gut microbiome alterations in Iraqi patients with
chronic HBV infection and to assess their association with HCC development [6].

RESEARCH METHOD
Study Design and Population:

A cross-sectional case-control study was conducted at the University Teaching
Hospital, Baghdad, Iraq, from January 2023 to March 2025 [7], [8], [9]. A total of 150
participants were recruited:

e  Group A: HBV with HCC (n=60)
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e Group B: Chronic HBV without HCC (n=60)

e  Group C: Healthy controls (n=30)

Inclusion Criteria:

e Agel18-75years

e  Chronic HBV infection confirmed by HBsAg positivity >6 months

J Diagnosis of HCC confirmed by imaging and AFP levels (for Group A)

Exclusion Criteria:

. Coinfection with HCV, HIV, or other hepatic viruses

e  Recent antibiotic or probiotic use (past 3 months)

e  History of gastrointestinal surgery or inflammatory bowel disease

Data Collection:

. Clinical data: Age, sex, BMI, duration of HBV infection

. Biochemical data: ALT, AST, bilirubin, albumin, AFP, platelet count

. Virological data: HBV DNA levels, HBeAg status

Gut Microbiome Analysis:

e  Fecal samples were collected and stored at -80°C

e  DNA extraction followed by 165 rRNA sequencing

e  Microbial diversity (Shannon index) and relative abundance of key taxa were
analyzed

Statistical Analysis:

o Continuous variables: ANOVA, expressed as mean + SD

e  Categorical variables: Chi-square test

e  Correlation analysis: Pearson correlation coefficient

e  Significance threshold: p < 0.05

e  Software: SPSS v25

Ethics:

e  Study approved by the University Teaching Hospital Ethics Committee

e Informed consent obtained from all participants

RESULTS AND DISCUSSION

Results
Table 1. Clinical and Biochemical Characteristics.
HBV + HCC  HBV only Healthy
Parameter (n=60) (n=60) Controls p-value
(n=30)
Age (years) 55.2+10.1 48.6 £12.3 50.1£11.5 0.02
Male (%) 70% 63.3% 60% 0.45
ALT (U/L) 785+ 254 62.3 £20.7 287+78 <0.001
AST (U/L) 85.6 £30.1 67.8 £18.9 253 +6.5 <0.001
AFP (ng/mL) 450.3 +120.7 125+5.6 34+1.2 <0.001
Platelet 132 +40 180 £ 35 250 + 30 <0.001
(x10°/ L)
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HBVDNA  52x10°+11 4.8 x10*+9.0 - <0.001
(IU/mL) x10° x103

Table 2. Gut Microbiome Diversity and Composition.

Shannon Index Firmicutes/Bacteroidetes

Group (Mean + SD) Ratio Key Taxa Notes
HBV + HCC 28+04 0.71 1 Bacteroides
fragilis, 1
Enterobacteriaceae,
| Lactobacillus
HBYV only 3.6+05 1.26 Balanced
microbiome
Healthy Controls 41+03 1.64 High diversity,
beneficial bacteria
dominant
Discussion

This study demonstrates that chronic HBV patients who develop HCC exhibit
significant gut microbiome dysbiosis, with decreased diversity and increased abundance
of pathogenic taxa such as Bacteroides fragilis and Enterobacteriaceae [10], [11], [12].
These findings align with studies from Asia and Europe reporting similar microbial
patterns in HCC patients. The reduced Firmicutes/Bacteroidetes ratio and loss of
beneficial bacteria may contribute to liver inflammation, carcinogenesis, and altered
immune responses [13], [14]. The correlations between AFP levels and specific microbial
taxa suggest potential biomarkers for early detection. Microbiome modulation through
diet, probiotics, or fecal microbiota transplantation could represent novel therapeutic
strategies [15], [16].

CONCLUSION

Fundamental Finding: Gut microbiome alterations are associated with HCC
development in chronic HBV patients in Iraq. Microbiome diversity indices and specific
taxa may serve as predictive biomarkers and therapeutic targets. Implication: These
tindings highlight the potential use of gut microbiome profiling as a diagnostic and
therapeutic tool for early detection and management of hepatocellular carcinoma in
patients with chronic HBV infection. Limitation: The study is limited by its cross-
sectional design, which restricts causal interpretation of the observed microbiome
changes in relation to disease progression. Future Research : Future studies should focus
on longitudinal analyses and interventional trials to validate these findings and explore
the therapeutic potential of microbiome modulation in preventing HCC among HBV-
infected individuals.

Journal of Medical Genetics and Clinical Biology 641



The Relationship Between Gut Microbiome Alterations and Hepatocellular Carcinoma Development in Chronic Hepatitis B Patients:
A Clinical and Microbiological Study from Iraq

REFERENCES

[1]
2]
[3]
[4]
[5]
[6]
[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

World Health Organization, Global Hepatitis Report. Geneva: World Health Organization,
2023.

Q. Liang and others, “Gut microbiome and hepatocellular carcinoma: Mechanistic
insights,” Liver Int., vol. 41, pp. 2550-2565, 2021.

X. Zhang and others, “Dysbiosis of gut microbiota in patients with HBV-related HCC,”
Front. Cell. Infect. Microbiol., vol. 12, p. 834567, 2022.

Y. Wang and others, “Microbiome alterations and liver cancer progression,” J. Hepatol., vol.
73, pp. 1172-1183, 2020.

J. Chen and others, “Role of gut microbiota in chronic HBV infection and HCC,” Gut
Microbes, vol. 13, no. 1, p. 1899053, 2021.

R. Al-Khafaji and others, “Gut microbiome profiling in Iraqi HBV patients: A pilot study,”
Microb. Pathog., vol. 175, p. 105914, 2023.

M. S. Mohamed and N. A. Nassir, “Prevalence of urinary tract infection and associated
factors among pregnant women attending the obstetric clinic of Baghdad Teaching
Hospital, 2023--2024,” Iraqi ]. Community Med., vol. 38, pp. 68-74, 2025.

K. F. Nassir et al., “The impact of clinical pharmacists’ intervention on the rational use of
intravenous paracetamol vials in Baghdad Teaching Hospital: A case-control study,”
Pharmacia, vol. 71, pp. 1-7, 2024, doi: 10.3897 / pharmacia.71.e123654.

N. A. Abood, D. J. Kadhim, and R. ]J. Hussein, “Medication-related burden among Iraqi
patients with ulcerative colitis: a cross-sectional study,” . Med. Life, vol. 17, no. 8, pp. 800~
805, 2024, doi: 10.25122/jml-2023-0342.

J. Nietal., ” Analysis of the Relationship Between the Degree of Dysbiosis in Gut Microbiota
and Prognosis at Different Stages of Primary Hepatocellular Carcinoma,” Front. Microbiol.,
vol. 10, p. 1458, 2019, doi: 10.3389/fmicb.2019.01458.

Y. Lapidot et al., “Alterations in the Gut Microbiome in the Progression of Cirrhosis to
Hepatocellular Carcinoma,” mSystems, vol. 5, no. 3, pp. e00153-20, 2020, doi:
10.1128 / mSystems.00153-20.

Y.-C. Peng, J.-X. Xu, C.-F. Zeng, X.-H. Zhao, L.-Q. Li, and L.-N. Qi, “Gut microbiome
dysbiosis in patients with hepatitis B virus-related hepatocellular carcinoma after extended
hepatectomy liver failure,” Ann. Transl. Med., vol. 10, no. 10, p. 549, 2022, doi: 10.21037 / atm-
22-1958.

Z.Ren et al., “Gut microbiome analysis as a tool towards targeted non-invasive biomarkers
for early hepatocellular carcinoma,” Gut, vol. 68, no. 6, pp. 1014-1023, 2019, doi:
10.1136/ gutjnl-2017-315084.

F. R. Ponziani et al., “Hepatocellular Carcinoma Is Associated With Gut Microbiota Profile
and Inflammation in Nonalcoholic Fatty Liver Disease,” Hepatology, vol. 69, no. 1, pp. 107-
120, 2019, doi: 10.1002/hep.30036.

F. R. Ponziani et al., “Hepatocellular carcinoma is associated with gut microbiota profile
and inflammation in nonalcoholic fatty liver disease,” Hepatology, vol. 69, no. 1, pp. 107-
120, 2019, doi: 10.1002/hep.30036.

P.-C. Lee et al.,, “Gut microbiota and metabolites associate with outcomes of immune
checkpoint inhibitor-treated unresectable hepatocellular carcinoma,” J. Immunother. Cancer,
vol. 10, no. 6, p. e004779, 2022, doi: 10.1136/jitc-2022-004779.

*Ameer Najy Obeed (Corresponding Author)

Al-Mustagbal University, Iraq

Email: ameer.najy.obeed@uomus.edu.iq

Journal of Medical Genetics and Clinical Biology 642


mailto:ameer.najy.obeed@uomus.edu.iq

