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Abstract 

Background and Aim: Globally, hepatitis B virus (HBV) infection is among the commonest chronic infections 

and the leading cause of liver cancer. This study evaluated inflammatory and liver injury biomarkers among newly 

diagnosed HBV-infected patients to reveal inflammation and liver injury levels.  

Patients and Methods: This case-control study was conducted among 146 newly diagnosed drug-naive patients 

and 64 blood donors. Questionnaires were administered to obtain demographic data. Blood samples were collected 

to assess viral serological markers, inflammatory markers, liver function, and hematological indices. Also, non-

invasive markers of liver fibrosis (APRI: aspartate transaminase - platelet ratio index, FIB-4: fibrosis 4 index, and 

AAR: aspartate - alanine transaminase ratio) were mathematically derived. The patients were categorized into 

acute and chronic infections based on their viral serological markers.  

Results: Overall, 81.5% of the patients had an acute HBV infection, whereas 18.5% had a chronic HBV infection. 

There was a significant increase in the biomarkers of inflammation, C-reactive protein (CRP) and interleukin 6, 

and liver injury (liver transaminases, FIB-4 index, and APRI) among the drug-naive chronic HBV-infected 

patients. The study also revealed significant anemia and leucocytosis in patients with chronic HBV infection. 

Further, the study showed a strong correlation between CRP and alanine transaminase among patients with chronic 

HBV infection.  

Conclusion: There was increased anemia, inflammation, and liver fibrosis among the drug-naive chronic HBV-

infected patients; hence, public education is required so patients with viral hepatitis B in Ghana would visit the 

clinic earlier enough for proper clinical management. 

Keywords: inflammation; liver fibrosis; liver injury; biomarkers; hepatitis B virus infection, liver transaminases; 

C-reactive protein; interleukin 6; anemia; leucocytosis. 

 

Background 

Globally, hepatitis B virus (HBV) infection is among the most common infections, with an estimated 300 million 

persons chronically infected and the leading cause of hepatocellular carcinoma (HCC) [1, 2]. According to the 

Global Cancer Statistics 2020 Report, HCC is the sixth most common cancer worldwide, with 905,677 new cases 

in 2020 [3]. Furthermore, the national prevalence of chronic HBV in Ghana was estimated to be between 8.36% 

(2020) and 12.30% (2016) [4], suggesting a likely increase in the future burden of HCC in Ghana [5]. However, 

most adults with HBV infection recover, with about 5 – 10%  becoming asymptomatic carriers or developing 

chronic viral hepatitis B [6]. Moreover, patients with chronic HBV infection have a 15 – 40% risk of developing 

liver fibrosis, cirrhosis, and, eventually, HCC [7]; hence, newly diagnosed HBV-infected patients need to be 

assessed for better disease management. 

The hepatitis B virus mainly affects the functions of the liver by multiplying in the liver cells leading to 

inflammation of the hepatocytes [8]. These inflammatory processes comprise tissue breakdown and repair 

mechanisms; therefore, the high tissue turnover in chronic active viral hepatitis B often leads to scarring and 

hepatocyte damage [9]. Subsequently, serum levels of aspartate and alanine transaminases are raised. These 

enzymes are associated with the liver parenchymal cells and are useful biomarkers of liver injury [10]. In addition, 

the hepatocytes also produce C-reactive protein (CRP), an acute phase protein [11], which causes the release of 

pro-inflammatory cytokines, specifically interleukin-6 (IL-6), from macrophages and T cells; hence, C-reactive 

proteins and IL-6 are used to assess the degree of inflammation [12, 13]. 

Assessing liver fibrosis using biopsies can be used to estimate prognosis, treatment urgency, and the necessity of 

HCC screening [14, 15]. The use of liver biopsies requires expertise from specimen collection to examining 

stained tissues. However, surrogate methods can estimate liver fibrosis, including serum fibrosis markers. These 

fibrosis markers are used, separately or in algorithm models, to assess liver fibrosis [16]. Some of these non-

invasive biomarkers of liver fibrosis are the aspartate transaminase-platelet ratio index (APRI), fibrosis 4 index 

(FIB-4), and the aspartate-alanine transaminase ratio (AAR) [17, 18]. A study carried out among persons with  
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non-alcoholic fatty liver disease (NAFLD) found that an AAR of 0.8 was better for predicting advanced fibrosis 

[19]. Also, a study reported that AAR ≥1 is specific for liver fibrosis in persons with hepatitis [20]. Further, 

another study has shown that in persons with chronic hepatitis B virus infection, APRI ≥ 1.5 has predictive power 

for predicting significant fibrosis [21]. Moreover, studies have reported that FIB-4 > 1.45 has better diagnostic 

accuracy for assessing liver fibrosis among persons with non-alcoholic fatty liver disease [22, 23]. 

Currently, available literature in Ghana indicates a paucity of information on the serum levels of inflammatory 

markers and biomarkers of liver injury in drug-naive HBV-infected patients. Here we report the presence of 

inflammation, impaired liver function, and liver fibrosis among drug-naive HBV-infected patients. 

Materials and Methods 

Ethics statement 

Ethical approval was sought from the Committee on Human Research, Publications and Ethics (CHPRE) of the 

School of Medicine and Dentistry, Kwame Nkrumah University of Science and Technology (KNUST), Kumasi, 

Ghana (approval letter number: CHPRE/AP/336/14). Also, informed consent was obtained from the study 

participants after explaining the purpose of the study in a language each participant understood. 

Study design, study site, and sample size 

This case-control study was conducted at Medilab Diagnostics Services Limited in Kumasi in the Ashanti Region 

of Ghana. Medilab Diagnostics Services Limited is among Ghana’s leading private medical laboratories, with 

branches in the regional capitals, and serves as the referral center for most of the clinical laboratory investigations 

in the country. The sample size was 146 patients and 64 age and sex-matched controls. Blood donors were 

recruited as controls from the Regional Blood Transfusion Centre, Kumasi. 

Blood sample collection 

After obtaining informed consent, structured questionnaires were administered to obtain patients’ demographic 

data. Next, 5 ml of venous blood samples were collected from the patients: 2 ml into a K2EDTA tube and 3 ml 

into a gel separator tube. Hematological analysis was performed on the samples in the K2EDTA tube within two 

(2) hours. First, however, the gel separator tube samples were allowed to clot and centrifuged at 3000 rpm for five 

(5) minutes to obtain the sera to assess viral serological markers, inflammatory markers, and liver function indices. 

Determination of viral serological and inflammatory markers 

The viral serological markers assessed were the sero-presence of IgM antibodies to the viral core antigen (anti-

HBc IgM) and HBV “e” antigen (HBeAg). The iCARE One Step anti-HBc IgM Rapid Test Strip (JAL Innovation, 

Pte, Ltd., Singapore) was qualitatively used to detect the presence of anti-HBc IgM in the serum of the participants. 

Also, the Wondfo Five Step Rapid Test Kit (Wondfo Biotech Co. Ltd., China) was qualitatively used to detect the 

total anti-HBc antibodies and HBeAg in the serum of newly diagnosed HBV-infected patients. The patients who 

tested positive for anti-HBC IgM were classified as having an acute infection. In contrast, those who tested 

negative for anti-HBC IgM but positive for the total anti-HBC antibodies were classified as having a chronic 

infection. The patients who tested positive for HBeAg were classified as having an active infection [24]. The 

inflammatory markers, CRP and IL-6, were quantified using the CRP ELISA Assay Kit (Eagle BioSciences, Inc., 

Nashua, USA) and the IL-6 ELISA Assay Kit (Eagle BioSciences, Inc., Nashua, USA). All the kits were used by 

following the manufacturers’ instructions. 

Determination of liver function and hematological indices 

Liver function indices such as serum levels of aspartate and alanine transaminases (AST and ALT), gamma-

glutamyl transferase (GGT), alkaline phosphatase (ALP), and albumin were analyzed using a semi-automatic 

biochemistry analyzer (BC-3000M, Sinnowa Medical Science and Technology Co. Ltd., China). Also, the 

hematological indices such as total white blood cell (WBC) count, lymphocyte count, neutrophil count, platelet 

counts, and hemoglobin concentration were assessed using the Mindray Auto Haematology Analyser (BC-3200, 

Shenzhen Mindray BioMedical Electronics Co. Ltd., China). 
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Estimation of non-invasive markers of liver fibrosis 

The non-invasive markers of liver fibrosis, such as AAR, APRI, and FIB-4, were estimated from the liver function 

and hematological indices, as well as the patient’s age in years, where appropriate, as described previously [25-

27]. The respective equations are AAR = AST / ALT, APRI = [(AST / Upper Limit of Normal) / Platelet Count 

(×109/L)] × 100 and FIB-4 = [age (years) × AST (U/L)] / [(Platelet Count (×109/L) × ALT (U/L))1/2]. 

Study inclusion and exclusion criteria 

Newly diagnosed HBV-infected patients between 18 and 60 years were included in the study. However, patients 

with other forms of inflammatory conditions and liver diseases, diabetes mellitus, hypertension, HIV/AIDS, 

rheumatoid arthritis, malignant diseases, and other forms of inflammatory diseases such as malaria and HBV-

infected patients on therapy were excluded from this study. Also, co-infection of HBV with HCV was excluded. 

Statistical analysis 

Data were analyzed using the Statistical Package for Social Sciences Statistical Software (version 20.0, IBM 

Corporation USA). The categorical variables were expressed in proportions, whereas the continuous variables 

were expressed as mean ± standard error of the mean (SEM). The confidence intervals of the proportions were 

calculated using the binomial test. A comparison of proportions was made using Fisher’s exact test. In contrast, a 

comparison of means was made using a t-test or ANOVA (analysis of variance) and Bonferroni’s post hoc test 

where appropriate. Moreover, correlations were evaluated using Pearson’s correlation analysis. The statistical 

significance was accepted in all comparisons at a p-value less than 0.05. 

Results 

Demographic characteristics of study participants 

The study participants comprised 146 HBV seropositive patients (males: 74.7% and females: 25.3%) and 64 

healthy controls (males: 79.7% and females: 20.3%). There was no statistical difference between the average ages 

of the HBV seropositive patients and the healthy controls, as shown in Table 1. However, the females with HBV 

seropositive were older than their healthy control counterparts (p = 0.024). 

 

Table 1. Demographic characteristics of the study participants. 

Parameter 
Healthy Controls 

n = 64 

HBsAg Sero-positive 

n = 146 
p-value 

Age (years)    

  Male 36.98±0.78 37.79±0.91 0.580 

  Female 32.77±1.94 39.40±1.57 0.024* 

  Total 36.13±0.76 38.17±0.78 0.064 

Gender 

  Male 

  Female 

 

51 (79.7) 

13 (20.3) 

 

109 (74.7) 

37 (25.3) 

 

0.430 

0.430 

Age is expressed as mean ± SEM, and gender is defined as frequency (percentage). *Difference calculated by t-test (p-
value <0.05). 

 

The proportion of acute and chronic HBV infection among the patients 

The HBV-infected patients were grouped into acute or chronic infections based on the presence or absence of the 

anti-HBc IgM in their serum. Also, the patients were considered to have active or inactive infections based on the 

presence or absence of the HBeAg in their serum. Out of the 146 HBV-infected patients, 81.5% (CI: 74.2- 87.4) 
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had an acute infection, whereas 18.5% (CI: 12.6 - 25.8) had a chronic infection. Among the patients with chronic 

HBV infection, 70.4% had an inactive infection, whereas 29.6% had an active infection (Table 2). 

 

 

Inflammatory and liver injury markers, as well as hematological indices, among the study participants 

There was significant anemia, leucocytosis, and thrombocytopenia among the patients compared to the controls 

(Table 3), which was more prominent in the patients with chronic HBV infection (Table 4). Also, there was an 

increase in the markers of liver injury (AST and ALT), with a reduced hepatic synthetic ability (reduced serum 

albumin levels) among the patients (Table 3), which was more prominent in the patients with chronic HBV 

infection (Table 4). Similarly, the inflammatory markers were significantly increased among the patients 

compared to the controls (Table 3), which was more prominent in the patients with chronic HBV infection (Table 

4). Within the patients, all the non-invasive markers of liver fibrosis were above their cut-off among the patients 

with chronic HBV infections, which was explicitly due to the active infection (Table 4). 

 

 

Table 2. Acute and chronic HBV infections among the newly diagnosed patients 

Parameter 
Gender 

Total 
Male Female 

AHB 92 (63.0; 54.6 – 70.8) 27 (18.5; 12.6 – 25.8) 119 (81.5; 74.2 – 87.4) 

CHB 17 (11.6; 6.9 – 18.0) 10 (6.9; 3.3 – 12.2) 27 (18.5; 12.6 – 25.8) 

  CHB1 11(40.8; 22.4 – 61.2)  8 (29.6; 3.8 – 50.2) 19 (70.4; 49.8 – 86.2) 

  CHB2 6 (22.2; 8.6 – 42.3) 2 (7.4; 0.9 – 24.3) 8 (29.6; :13.8 – 50.2) 

The data are expressed as frequencies (percentages; 95% confidence interval), AHB: Acute HBV infection, CHB: Chronic HBV 
infection, CHB1: inactive chronic HBV infection, CHB2: active chronic HBV infection. 

Table 3. Biomarkers of inflammation, liver injury, and hematological indices among controls and patients 

Parameter 
Total 

n = 210 

Controls 

n = 64 

Patients 

n = 146 
p-value 

Hematological indices 

  HB (g/dL) 13.46±0.76 14.76±0.20 12.89±0.20 0.000* 

  WBC (x109/L) 10.64±1.37 6.78±0.18 12.33±0.34 0.000* 

  LYM(x109/L) 5.05±0.88 2.67±0.14 6.09±0.22 0.000* 

  NEU (x109/L) 4.98±0.82 3.53±0.12 5.62±0.23 0.000* 

  PLT (x109/L) 238.56±23.47 268.95±5.90 225.24±6.61 0.000* 

Liver function indices 

  AST (U/L) 45.85±15.40 11.78±0.46 60.79±4.28 0.000* 

  ALT (U/L) 31.18±7.44 15.36±0.59 38.11±2.08 0.000* 

  ALP (U/L) 69.02±12.76 44.81±3.47 79.64±3.35 0.000* 

  GGT (U/L) 43.65±8.98 32.65±2.32 48.48±2.53 0.000* 

  ALB (g/dL) 3.82±0.37 4.32±0.18 3.61±0.08 0.000* 

Inflammatory markers 

  CRP (mg/L) 18.52±5.89 5.14±0.26 24.38±1.62 0.000* 

  IL - 6 (pg/mL) 21.44±5.84 6.60±0.23 27.94±1.55 0.000* 

Non-invasive markers of liver fibrosis 

  AAR 1.36±0.25 0.83±0.06 1.60±0.07 0.000* 

  APRI 0.59±0.25 0.11±0.01 0.80±0.07 0.000* 

  FIB-4 1.42±0.44 0.42±0.02 1.86±0.12 0.000* 

The data are expressed as mean ± SEM, HB: Haemoglobin, WBC: White Blood Cell, LYM: Lymphocyte, NEU: Neutrophil, PLT: 
Platelet, AST: Aspartate Transaminase, ALT: Alanine Transaminase, ALB: Albumin, GGT: Gamma Glutamyl Transferase, ALP: 
Alkaline Phosphatase. *Difference calculated by t-test (p-value <0.05). 
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Correlation between the biomarkers of liver injury and inflammation 

From Pearson’s correlation analysis, there was no significant association between the markers of liver injury (AST 

and ALT levels) and inflammation (CRP and IL-6 levels) among the patients with acute HBV infection, as 

presented in Table 5. However, for the patients with chronic HBV infection, there were significant associations 

between IL-6 and ALT (r = 0.855, p < 0.001), IL-6 and AST (r = 0.799, p < 0.001), CRP and ALT (r = 0.909, p 

< 0.001), and CRP and AST (r = 0.856, p < 0.001), as demonstrated in Table 5. 

From Pearson’s correlation analysis, there were significant positive associations between ALT and CRP levels (r 

= 0.682, p = 0.001), CRP and IL-6 levels (r = 0.887, p < 0.001), ALT and IL-6 levels (r = 0.550, p = 0.015), and 

AST and CRP levels (r = 0.202, p = 0.406) among the patients with inactive chronic HBV infection (Table 6). 

Also, there were significant positive associations between CRP and ALT levels (r = 0.854, p = 0.007), ALT and 

IL-6 levels (r = 0.716, p = 0.046), IL-6 and CRP levels (r = 0.898, p = 0.002), and AST and IL-6 levels (r = 0.713, 

p = 0.047) among the patients with active chronic HBV infection (Table 6). 

 

 

 

 

 

Table 4. Comparison of biomarkers of inflammation, liver injury, and hematological indices within the patients. 

Parameter 
AHB 

n = 119 

CHB 

n = 27 
p-value 

CHB1 

n = 19 

CHB2 

n = 8 
p-value 

Hematological indices 

  HB (g/dL) 13.68±0.16 9.41±0.40 0.000* 9.65±0.49 8.85±0.65 0.345 

  WBC (x109/L) 11.09±0.25 17.80±0.88 0.000* 16.74±1.00 20.32±1.52 0.070 

  LYM(x109/L) 5.83±0.21 7.27±0.68 0.052 6.76±0.83 8.49±1.16 0.245 

  NEU (x109/L) 4.67±0.16 9.80±0.55 0.000* 9.24±0.67 11.14±0.84 0.097 

  PLT (x109/L) 236.96±7.23 173.59±12.12  0.000* 175.63±15.58 168.75±18.81 0.782 

Liver function indices 

  AST (U/L) 51.70±3.75 100.85±14.00 0.002* 56.48±4.52 206.23±8.86 0.000* 

  ALT (U/L) 33.70±2.04 57.57±5.40 0.000* 42.50±4.06  93.35±2.21 0.000* 

  ALP (U/L) 69.45±2.93 124.53±8.49 0.000* 121.72±9.99 131.20±16.91  0.638 

  GGT (U/L) 43.11±2.14 72.14±8.69 0.003* 66.09±11.67 86.49±8.56 0.171 

  ALB (g/dL) 3.69±0.09 3.23±0.12 0.003* 3.38±0.15 2.88±0.15 0.027* 

Inflammatory markers 

  CRP (mg/L) 18.48±0.59 50.40±6.37 0.000* 32.45±4.28 93.03±5.24 0.000* 

  IL - 6 (pg/mL) 22.37±0.57 52.49±6.13 0.000* 36.27±4.94 91.03±4.45 0.000* 

Non-invasive markers of liver fibrosis 

  AAR 1.57±0.07 1.74±0.16 0.323 1.54±0.21 2.21±0.09 0.007* 

  APRI 0.62±0.05 1.62±0.25 0.001* 0.90±0.11 3.31±0.35 0.000* 

  FIB-4 1.60±0.11 2.97±0.36 0.001* 2.18±0.25 4.83±0.71 0.007* 

The data are expressed as mean ± SEM, AHB: Acute HBV infection, CHB: Chronic HBV infection, CHB1: inactive chronic HBV 
infection, CHB2: active chronic HBV infection., HB: Haemoglobin, WBC: White Blood Cell, LYM: Lymphocyte, NEU: 
Neutrophil, PLT: Platelet, AST: Aspartate Transaminase, ALT: Alanine Transaminase, ALB: Albumin, GGT: Gamma Glutamyl 
Transferase, ALP: Alkaline Phosphatase. *Difference calculated by t-test (p-value <0.05). 



African journal of gastroenterology and hepatology  

 
 

Domfeh SA et al.2023 69 

 

Original research 

 

 

 

 

Discussion 

This study assessed biomarkers of inflammation and liver injury to reveal the existence of liver inflammation and 

the extent of liver injury among drug-naive chronic HBV-infected patients in Ghana to help manage newly 

diagnosed HBV-infected patients. Most HBV-infected patients in this current study were males. The finding was 

consistent with previous research in three densely populated suburbs in Kumasi, Ghana, that reported a higher 

proportion of HBV infection among males than females [28]. Females produce higher estrogen levels than males; 

Table 5. Pearson’s correlation between some parameters within the patients with acute (upper-right hand side) and 
chronic (lower-left hand side) infections 

Parameters HB 

(g/dL) 

AST 

(U/L) 

ALT 

(U/L) 

ALB 

(g/dL) 

CRP 

(mg/L) 

IL-6 

(pg/mL) 

HB (g/dL) 
 

0.020 -0.024 0.097 0.000 -0.025 

  (0.828) (0.793) (0.294) (1.000) (0.789) 

AST (U/L) -0.204  0.744* 0.058 -0.057 -0.067 

 (0.309)  (0.000) (0.528) (0.535) (0.469) 

ALT (U/L) -0.115 0.863*  0.066 0.005 -0.041 

 (0.568) (0.000)  (0.479) (0.958) (0.658) 

ALB (g/dL) 0.268 -0.366 -0.404*  -0.072 0.110 

 (0.177) (0.061) (0.037)  (0.435) (0.235) 

CRP (mg/L) -0.128 0.856* 0.909* -0.240  0.820* 

 (0.524) (0.000) (0.000) (0.227)  (0.000) 

IL-6 (pg/mL) -0.168 0.799* 0.855* -0.275 0.959*  

 (0.401) (0.000) (0.000) (0.166) (0.000)  

The data are expressed as correlation coefficients (p-values), HB: Haemoglobin, AST: Aspartate Transaminase, ALT: Alanine 
Transaminase, ALB: Albumin, IL-6: Interleukin 6, CRP: C-Reactive Protein. *Correlation coefficient significant (p<0.05). 

Table 6: Pearson’s correlation between some of the parameters within the chronic HBV-infected patients with inactive 
(upper-right hand side) and active (lower-left hand side) infections 

Parameters HB 

(g/dL) 

AST 

(U/L) 

ALT 

(U/L) 

ALB 

(g/dL) 

CRP 

(mg/L) 

IL-6 

(pg/mL) 

HB (g/dL) 
 

0.071 0.108 0.254 0.176 0.052 

  (0.774) (0.659) (0.294) (0.472) (0.833) 

AST (U/L) -0.528  0.420 -0.003 0.202 0.047 

 (0.179)  (0.073) (0.991) (0.406) (0.849) 

ALT (U/L) -0.218 0.300  -0.231 0.682* 0.550* 

 (0.604) (0.471)  (0.34) (0.001) (0.015) 

ALB (g/dL) 0.071 -0.246 0.250  0.123 0.044 

 (0.867) (0.557) (0.551)  (0.617) (0.859) 

CRP (mg/L) -0.417 0.458 0.854* 0.271  0.887* 

 (0.304) (0.253) (0.007) (0.516)  (0.000) 

IL-6 (pg/mL) -0.510 0.713* 0.716* -0.046 0.898*  

 (0.196) (0.047) (0.046) (0.914) (0.002)  

The data are expressed as correlation coefficients (p-values), HB: Haemoglobin, AST: Aspartate Transaminase, ALT: Alanine 
Transaminase, ALB: Albumin, IL-6: Interleukin 6, CRP: C-Reactive Protein. *Correlation coefficient significant (p<0.05). 
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hence females have antibodies at a higher frequency against the HBsAg and HBeAg than males [29]. The gender 

disparity in HBV infection supports the findings of this study. Most newly diagnosed patients have an acute 

infection, and in Sokoto, Nigeria, a high proportion of acute HBV infections has also been reported [30]. The 

higher proportion of acute infection is because most adults infected with HBV recover entirely from the infection, 

with about 5 – 10% progressing to a chronic HBV infection [6]. Male dominance was recorded in all the clinical 

categories of HBV infection, and a similar outcome with male dominance has been found with chronic HBV-

associated hepatocellular carcinomas [31, 32]. 

The hemoglobin concentration was lower among the HBV-infected patients compared to the healthy controls, and 

among the patients, there was significant anemia among those with chronic infection. This finding is similar to 

studies where lower hemoglobin concentrations have been reported among HBV-infected patients, especially 

those with chronic infection [33-35]. The chronic nature of HBV infection contributes to the observed anemia 

[36]. Also, it was observed that most chronic HBV-infected patients have leucocytosis and thrombocytopenia. 

The leucocytosis may be due to viral infection, inflammation, and tissue necrosis [37]. The low platelet count 

indicates the varying grade of liver fibrosis, buttressed by a study that showed that a low platelet count is 

independently associated with significant liver fibrosis [38].  

The serum levels of liver injury markers (ALT and AST) were higher in the HBV-infected patients compared to 

the healthy controls, especially among those with chronic infection. Also, serum levels of ALP and GGT were 

significantly higher among the chronic HBV-infected patients. This finding aligns with a previous study that 

reported higher levels of liver transaminases in chronic hepatitis and attributed this to more profound liver damage 

because of the spread of the viral infection and replication [10, 39]. In addition, the chronic HBV-infected patients 

have lower levels of serum albumin, which could be associated with impaired hepatic synthetic capacity among 

these patients since hepatocytes produce albumin [40, 41]. 

The serum levels of the inflammatory markers, CRP, and IL-6 were higher among the HBV-infected patients than 

the healthy controls, especially those with chronic infection. These findings are consistent with studies that 

reported increased CRP and IL-6 levels in chronic HBV-infected patients than those with acute infection and 

healthy controls [42, 43]. The study also showed significant liver fibrosis, as assessed by the non-invasive markers 

(FIB-4 and APRI), among the chronic HBV-infected patients. There were significant associations between the 

markers of inflammation and liver injury among the chronic HBV-infected patients, which may be a result of viral 

activity in the hepatocytes, which causes the release of CRP and IL-6 [17] and liver transaminases. However, the 

rise in the CRP levels in the presence of impaired hepatocyte function may result from the increase in IL-6 and 

other cytokines that initiate the production of CRP by the liver [12, 44]. 

Limitations of the study 

The sample size was small, which could affect the study's outcome; hence, a more extensive study is required to 

bolster the current findings. Also, the assessment of liver fibrosis was based only on the non-invasive markers, 

dependent on the patient’s age, liver function and hematological indices. The evaluation of the liver fibrosis could 

have been supplemented with an ultrasound scan and fibroscan, but with limited resources, these scans were not 

done during the study. 

Conclusion 

There was increased anemia, inflammation, and liver fibrosis among the drug-naive chronic HBV-infected 

patients compared to those with acute infection. Hence, public education is required so patients with viral hepatitis 

B in Ghana would visit the clinic early enough for proper clinical management to prevent future complications. 

 

Footnotes. 

This article was previously published as a preprint in KWAME NKRUMAH UNIVERSITY OF SCIENCE AND 

TECHNOLOGY, 

KUMASI:http://ir.knust.edu.gh/bitstream/123456789/9609/1/SETH%20AGYEI%20DOMFEH.pdf (Our 

journals encourage this type of publication). 

https://ajgh.journals.ekb.eg/


African journal of gastroenterology and hepatology  

 
 

Domfeh SA et al.2023 71 

 

Original research 

Peer-Reviewers: Hany Elsadek (professor of internal medicine), Emad Fawzy (professor of internal medicine), 

Nevin Fouad (assistant professor of internal medicine), Marwa Shabana (lecturer of clinical pathology), Bassam 

Mansour (lecturer of tropical medicine). 

E- Editor: Salem Youssef Mohamed, Osama Ahmed Khalil. 

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

The use, distribution, or reproduction in other forums is permitted, provided the original author(s) and the 

copyright owner(s) are credited. The original publication in this journal is cited by accepted academic practice. 

No use, distribution, or reproduction is permitted, complying with these terms. 

Disclaimer: All claims expressed in this article are solely those of the authors and do not necessarily represent 

their affiliated organizations or those of the publisher, the editors, and the reviewers. Any product evaluated in 

this article or its manufacturer's claim is not guaranteed or endorsed by the publisher. 

Acknowledgments 

The authors would like to acknowledge Mr. David Asante-Adjei and the staff of Medilab Diagnostics Services 

Limited, Kumasi, who helped with the questionnaire administration and sample collection. We are also grateful 

to all HBV-infected patients who enrolled in the study. 

Data availability  

All the data obtained and analyzed are included in this manuscript. 

Conflicts of interest 

The authors declare that they have no competing interests. 

Funding source 

The authors funded this study on their own. 

Abbreviations 

AAR: aspartate - alanine transaminase ratio, ALP: alkaline phosphatase, ALT: alanine transaminase, APRI: 

aspartate transaminase - platelet ratio index, AST: Aspartate transaminase, CRP: C-reactive protein, ELISA: 

enzyme-linked immunosorbent assay, FIB-4: fibrosis 4 index, GGT: gamma-glutamyl transferase, HBV: hepatitis 

B virus, HCC: hepatocellular carcinoma, IgM: Immunoglobulin M, IL-6: interleukin 6,  

Authors’ contributions 

MTF conceived and supervised the work. SAD planned and carried out the experiments. EOA analyzed the data. 

SAD and SAS wrote the manuscript. PWN and MM reviewed and edited the manuscript. All authors read and 

approved the final manuscript. 

References 

1. Schweitzer A, Horn J, Mikolajczyk RT, Krause G, and Ott JJ. Estimations of the worldwide prevalence 

of chronic hepatitis B virus infection: a systematic review of data published between 1965 and 2013. 

Lancet. 2015;386(10003):1546-55. 

2. Jemal A, Bray F, Forman D, et al. Cancer burden in Africa and opportunities for prevention. Cancer. 

2012;118(18):4372-84.  

3. Sung H, Ferlay J, Siegel RL, et al. Global cancer statistics 2020: GLOBOCAN estimates of incidence 

and mortality worldwide for 36 cancers in 185 countries. Cancer Journal for Clinicians. 2021;71(3):209-

49. 

4. https://www.globalhep.org/news/ghana-national-hepatitis-elimination-profile-key-takeaways 2022 

[cited 20/01/2023]. 

5. Rufai T, Mutocheluh M, Kwarteng K, and Dogbe E. The prevalence of hepatitis B virus E antigen among 

Ghanaian blood donors. Pan African Medical Journal. 2014;17(1):53-62. 

file:///F:/ajgh.2022/Hepatocellular%20Carcinoma%20Post%20Direct%20Anti%20Hepatitis%20C%20Viral%20Agents;%20Clinical%20Features%20and%20Risk%20Factors/after%20author%20revision/AbdAllah,


African journal of gastroenterology and hepatology  

 
 

Domfeh SA et al.2023 72 

 

Original research 

6. Schilsky M, editor Hepatitis B “360”. Transplantation proceedings; 2013: Elsevier. 

7. Lok AS-F, and McMahon BJ. Chronic hepatitis B. Hepatology. 2001;34:1225-41. 

8. Glebe D, and Urban S. Viral and cellular determinants involved in the hepadnaviral entry. World Journal 

of Gastroenterology. 2007;13(1):22-38. 

9. Serhan CN, and Savill J. Resolution of inflammation: the beginning programs the end. Nature 

Immunology. 2005;6(12):1191-7. 

10. Nyblom H, Björnsson E, Simrén M, Aldenborg F, Almer S, and Olsson R. The AST/ALT ratio as an 

indicator of cirrhosis in patients with PBC. Liver International. 2006;26(7):840-5. 

11. Thompson D, Pepys MB, and Wood SP. The physiological structure of human C-reactive protein and its 

complex with phosphocholine. Structure. 1999;7(2):169-77. 

 

12. Lau DC, Dhillon B, Yan H, Szmitko PE, and Verma S. Adipokines: molecular links between obesity and 

atherosclerosis. American Journal of Physiology-Heart & Circulatory Physiology. 2005;288(5):H2031-

H41. 

13. Sproston NR, and Ashworth JJ. Role of C-reactive protein at sites of inflammation and infection. 

Frontiers in Immunology. 2018;9:754. 

14. Suzuki A, Brunt EM, Kleiner DE, et al. The use of liver biopsy evaluation in discrimination of idiopathic 

autoimmune hepatitis versus drug‐induced liver injury. Hepatology. 2011;54(3):931-9. 

15. Brunt EM. Nonalcoholic fatty liver disease and the ongoing role of liver biopsy evaluation. Hepatology 

Communications. 2017;1(5):370-8. 

16. Papastergiou V, Tsochatzis E, and Burroughs AK. Non-invasive assessment of liver fibrosis. Annals of 

Gastroenterology. 2012;25(3):218. 

17. Duah A, Nkrumah KN, and Tachi K. Non-invasive markers as predictors of oesophageal varices in 

cirrhotic patient in a teaching hospital in Ghana. Ghana Medical Journal. 2019;53(2):142-9. 

18. Sha FR, Pk MU, Abuelezz NZ, et al. Investigating the efficiency of APRI, FIB-4, AAR and AARPRI as 

noninvasive markers for predicting hepatic fibrosis in chronic hepatitis B patients in Bangladesh. The 

Open Microbiology Journal. 2019;13(1):34-40. 

19. Kruger FC, Daniels CR, Kidd M, et al. APRI: a simple bedside marker for advanced fibrosis that can 

avoid liver biopsy in patients with NAFLD/NASH. South African Medical Journal. 2011;101(7):477-80. 

Epub 2011/09/17. PubMed PMID: 21920102. 

20. Park GJ, Lin BP, Ngu MC, Jones DB, and Katelaris PH. Aspartate aminotransferase: alanine 

aminotransferase ratio in chronic hepatitis C infection: is it a useful predictor of cirrhosis? Journal of 

Gastroenterology & Hepatology. 2000;15(4):386-90. Epub 2000/05/29. PubMed PMID: 10824882. 

21. Shin WG, Park SH, Jang MK, et al. Aspartate aminotransferase to platelet ratio index (APRI) can predict 

liver fibrosis in chronic hepatitis B. Digestive & Liver Disease. 2008;40(4):267-74. Epub 2007/12/07. 

PubMed PMID: 18055281. 

22. Yang HR, Kim HR, Kim MJ, Ko JS, and Seo JK. Noninvasive parameters and hepatic fibrosis scores in 

children with nonalcoholic fatty liver disease. World Journal of Gastroenterology. 2012;18(13):1525. 

23. Shah AG, Lydecker A, Murray K, et al. Comparison of noninvasive markers of fibrosis in patients with 

nonalcoholic fatty liver disease. Clinical Gastroenterology & Hepatology. 2009;7(10):1104-12. 

24. Kao J-H. Diagnosis of hepatitis B virus infection through serological and virological markers. Expert 

Review of Gastroenterology & Hepatology. 2008;2(4):553-62. 

25. Williams AL, and Hoofnagle JH. Ratio of serum aspartate to alanine aminotransferase in chronic 

hepatitis relationship to cirrhosis. Gastroenterology. 1988;95(3):734-9. 

26. Wai C-T, Greenson JK, Fontana RJ, et al. A simple noninvasive index can predict both significant 

fibrosis and cirrhosis in patients with chronic hepatitis C. Hepatology. 2003;38(2):518-26. 

27. Sterling RK, Lissen E, Clumeck N, et al. Development of a simple noninvasive index to predict 

significant fibrosis in patients with HIV/HCV co-infection. Hepatology. 2006;43(6):1317-25. 

28. Amidu N, Alhassan A, Obirikorang C, et al. Sero-prevalence of hepatitis B surface (HBsAg) antigen in 

three densely populated communities in Kumasi, Ghana. Journal of Medical and Biomedical Sciences. 

2012;1(2). 

29. Baig S. Gender disparity in infections of Hepatitis B virus. Journal of the College of Physicians and 

Surgeons Pakistan. 2009;19(9):598-600. 



African journal of gastroenterology and hepatology  

 
 

Domfeh SA et al.2023 73 

 

Original research 

30. Bello HS, Isa MA, Shettima A, and Allamin IA. Prevalence of serological markers for acute hepatitis B 

virus among patients attending Sokoto specialist hospital, Sokoto, Nigeria. Journal of Microbiology & 

Biotechnology Research. 2013;3(3):132-5. 

31. McMahon BJ, Alberts SR, Wainwright RB, Bulkow L, and Lanier AP. Hepatitis B–related sequelae: 

prospective study in 1400 hepatitis B surface antigen–positive Alaska native carriers. Archives of 

Internal Medicine. 1990;150(5):1051-4. 

32. Yu M-W, and Chen C-J. Hepatitis B and C viruses in the development of hepatocellular carcinoma. 

Critical Reviews in Oncology/Hematology. 1994;17(2):71-91. 

33. Fasola FA, Otegbayo JA, Abjah U, and Ola S. Haematological parameters in Nigerians with acute viral 

hepatitis. Nigerian Journal of Gastroenterology and Hepatology. 2009;1(1):27-31. 

34. Yang J, Yan B, Yang L, et al. Macrocytic anemia is associated with the severity of liver impairment in 

patients with hepatitis B virus-related decompensated cirrhosis: a retrospective cross-sectional study. 

BMC Gastroenterology. 2018;18(1):1-7. 

35. Eze E, Buseri FI, Wachukwu CK, and Nnatuanya I. Effects of hepatitis B infection on haematological 

parameters in pregnancy in Port Harcourt, Nigeria. Research Journal of Medical Sciences. 

2009;3(6):194-7. 

36. Cullis JO. Diagnosis and management of anaemia of chronic disease: current status. British Journal of 

Haematology. 2011;154(3):289-300. 

37. Riley LK, and Rupert J. Evaluation of patients with leukocytosis. American Family Physician. 

2015;92(11):1004-11. 

38. Xiao L, Xian J, Li Y, et al. Parameters associated with significant liver histological changes in patients 

with chronic hepatitis B. International Scholarly Research Notices. 2014;2014. 

39. Al-Ajeeli KS. Assessment, of C-reactive protein, titer in patients with, chronic hepatitis B, virus 

infection. Iraqi Journal of Community Medicine. 2011;24(4):291-4. 

40. Coffin CS, Mulrooney‐Cousins PM, van Marle G, Roberts JP, Michalak TI, and Terrault NA. Hepatitis 

B virus quasispecies in hepatic and extrahepatic viral reservoirs in liver transplant recipients on 

prophylactic therapy. Liver Transplantation. 2011;17(8):955-62. 

41. Iannacone M, Sitia G, Isogawa M, et al. Platelets mediate cytotoxic T lymphocyte–induced liver damage. 

Nature Medicine. 2005;11(11):1167-9. 

42. Amah U, Ahaneku J, Usoro C, et al. Comparative study of C-reactive protein and other biochemical 

parameters in patients with hepatitis B and malaria in Calabar, Nigeria. Nigerian Journal of Physiological 

Sciences. 2011;26(1). 

43. Kakumu S, Shinagawa T, Ishikawa T, Yoshioka K, Wakita T, and Ida N. Interleukin 6 production by 

peripheral blood mononuclear cells in patients with chronic hepatitis B virus infection and primary biliary 

cirrhosis. Gastroenterologia Japonica. 1993;28(1):18-24. 

44. Pepys MB, and Hirschfield GM. C-reactive protein: a critical update. Journal of Clinical Investigation. 

2003;111(12):1805-12. 

 


