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Abstracts 

Background: Chronic hepatitis B (CHB) infects the liver and is considered the leading cause of fibrosis and hepatocellular carcinoma 

(HCC). As liver biopsy is invasive, biomarkers that predict CHB noninvasively could affect the overall complication of this dreaded 

disease. Objective: The aim of this study was to evaluate the use of alpha-fetoprotein (AFP), Golgi protein-73 (GP73), and glypican-

3 levels as new predictive biomarkers for assessing hepatitis B infection patients with fibrosis. Method: This study included 60 

participants and classified 30 chronic hepatitis B patients with fibrosis and 30 apparently healthy subjects who served as controls. The 

liver function test was performed for all participants, in addition to serum levels of AFP, GP73, and GPC3 level by using the sandwich 

ELISA technique. Liver fibrosis was assessed using FibroScan. Results: The current study showed that GP73 and GPC3 levels were 

significantly elevated in the chronic hepatitis B with fibrosis group; furthermore, AFP levels were significantly different in the chronic 

hepatitis B with fibrosis group compared to the control group. Conclusions: The current study demonstrated that GP73 alone or in 

combination with GPC3 level can be considered as an effective biomarker for assessing fibrosis among patients with CHB. 
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 في مرضى التهاب لكبد الفيروسي نوع )ب( المزمن وتليف الكبد   3-وبروتين الكلايبيكان 73كولجي بروتين  ،تحديد مستويات الفا فيتو بروتين

 الخلاصة

المعلمات الحيوية تعتبر طريقة غير جراحية  بعض    .خلايا الكبد بالسرطان وتلف خلايا الكبد  ة( الكبد ويعتبر عامل سبب لاصابBيصيب التهاب الكبد المزمن نوع )  :  الخلفية

كولجي بروتين    ،الدراسة الحالية تهدف الى أهمية تشخيص المعلمات الحيوية )الفافيتو بروتينالهدف:  .  أمنة لتشخيص الكبد التي يمكن ان تسبب الطرق الجراحية مظاعفات للكبد

( وتليف الكبد كنتيجة لااتهاب الكبد الفايروسي B حديثة تساهم في التنبوء عن التهاب الكبد المزمن نوع )الحيوية  ال ( لدراسة حساسية وخصوصيه هذه المعلمات  3-وكلايبيكان  73

  15مريض مصاب بالتهاب الكبد الفيروسي فقط و   15( مريض مصاب بالتهاب الكبد الفيروسي نوع )ب( يتضمن )30( حالة. ) 60هذه الدراسة تضمنت ) الطريقة:. ( (B نوع

لوحظ أن غالبية المرضى    النتائج:شخص اصحاء لايعانون من مرض لمقارنة  نتائج الدراسة .  30و   (Bمريض مصاب بتليف خلايا الكبد كنتيجة لالتهاب الكبد الفيروسي نوع  

كانت مرتفعة    GPC3و    GP73%(. أظهرت الدراسة الحالية أن مستويات  80( سنة والتي تشكل )60-50كبدي في الفئة العمرية )المصابين بالتهاب الكبد المزمن ب والتليف ال 

والتليف   Bمختلفة بشكل كبير في مجموعة التهاب الكبد المزمنن    AFP(، علاوة على ذلك كانت مستويات  p <0.001والتليف الكبدي )  B في مجموعة التهاب الكبد المزمن  

يمكن اعتباره بمثابة علامة حيوية    GPC3بمفرده أو بالاشتراك مع مستوى    GP73أظهرت الدراسة الحالية أن    :الاستنتاج(.  p-value= 0.01الكبدي مقارنة بمجموعة التحكم) 

 .Bوتليف الكبد المرتبط بالتهاب الكبد المزمن  Bفعالة جديدة لتشخيص التهاب الكبد المزمن  
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INTRODUCTION 

Hepatitis B virus (HBV) infection is considered a 

significant health problem worldwide, with more than 

350 million human beings infected with the virus [1]. 

Despite the availability of an effective vaccination, 

many people are still at risk of getting HBV, primarily 

through perinatal transmission or horizontal transfer 

during childhood [2]. Chronic hepatitis B infection 

(CHB) is regarded as the main cause’ of hepatocellular 

carcinoma (HCC) and liver fibrosis, with a mortality 

rate of nearly one million per year [3]. As the 

progression of CHB, most of the patients develop liver 

fibrosis after getting chronic hepatitis and then HCC [4]. 

A crucial predictor for selecting the right antiviral 

medication and the prognosis for disease progression is 

the grade of liver fibrosis caused by CHB [5]. Therefore, 

biomarkers for noninvasive CHB prediction may impact 

the disease's overall complications. While it has been a 

long-standing fact that the standard practice to evaluate 

the level of liver fibrosis is through obtaining a liver 

biopsy [6]. Though many limitations have been 

recognized with liver biopsy [7]. These limitations 

included being invasive, non-dynamic evaluation, and 
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errors during collecting biopsy samples, pain, and inter-

observer variability. Sometimes the complications are 

considered life-threatening [8]. Given all these 

limitations and risks, it made sense to search to 

investigate a novel non-invasive method for assessing 

liver fibrosis [9]. These new techniques included 

biological strategies depending on serum biomarkers 

evaluating fibrosis in addition to physical strategies 

depending on the evaluation of liver stiffness utilizing 

transient electrography [10]. The ability to identify 

severe fibrosis or cirrhosis in people with chronic 

hepatitis B has been shown to be possible using a 

number of non-invasive techniques that just use 

standard blood indicators [11]. Alpha-fetoprotein (AFP) 

is identified as a fetal protein that is produced in the yolk 

sac and liver of the fetus in early developmental stages 

[11]. Serum AFP has been documented in previous 

studies as a tumor marker for HCC [12]. Regardless of 

being non-specific for HCC diagnosis, increased AFP 

levels are also detected in viral hepatitis and different 

liver diseases [13]. AFP levels > 400 ng/mL are 

considered very high and can be considered a strong 

predictor of HCC. AFP can also be used for indirect 

detection of fibrosis stage in chronic hepatitis C 

infection. However, data on AFP levels in CHB due to 

progressive cirrhosis are still scarce [14]. Golgi protein 

73 (GP73) is often expressed in many epithelial cells 

(EP) of human tissues. The GP73 gene is located on 

chromosome 9. The hepatocyte expression of GP73 

mRNA and protein was considerably elevated in severe 

viral liver infections, whether they were acute or 

chronic. Additionally, GP73 overexpression arises in 

activated hepatic stellate cells, which are responsible for 

the development of liver fibrosis. GP73 is recognized as 

an important diagnostic sign for fibrosis or liver failure. 

[15]. Glypican-3 (GPC-3) is a heparan sulfate 

proteoglycan generated from embryonic cancer that 

adheres to the plasma membrane through 

glycosylphosphatidylinositol. Usually, GPC-3 plays a 

critical role as a tumor cell suppressor and regulates cell 

survival and proliferation throughout embryogenesis 

[16]. Several studies have reported that GPC3 is absent 

in normal human tissues but highly expressed in fetal 

liver, HCC tissues, and most HCC cell lines [17]. 

Furthermore, there were only a few studies that 

investigated chronic hepatitis B patients and hepatic 

fibrosis through measuring the levels of AFP, GP73, 

and GPC3. Therefore, in the present study, it was aimed 

to examine the usefulness of these biomarkers as a tool 

to help in evaluating chronic hepatitis B patients and 

assessing liver fibrosis among this patients’ group due 

to chronic hepatitis B. 

METHODS 

Study design 

This case-control study was conducted on patients with 

CHB with fibrosis. Sixty participants were enrolled in 

the current study. Thirty of them had a viral hepatitis B 

infection with fibrosis and were admitted to the 

Gastroenterology and Hepatology Teaching Hospital in 

Medical City, Baghdad, during the period between 

December 2021 to March 2022. The other thirty 

participants are healthy subjects who served as controls. 

Liver function tests are performed in all participants in 

addition to the assessment of HBV DNA and other new 

markers such as serum levels of AFP, GP73, and GPC3. 

The degree of liver fibrosis was assessed using the 

FibroScan technique. 

Inclusion criteria 

All patients having a confirmed diagnosis of chronic 

hepatitis B virus infection based on serological testing 

for positive HBs Ag, presence of HBV DNA. 

Exclusion criteria 

Individuals with co-infection with other viral infections 

such as hepatitis C virus (HCV) or human 

immunodeficiency virus (HIV) and fatty liver disease 

and decompensated cirrhosis due to HBV, and those 

with hepatocellular carcinoma, are also excluded. 

Outcome measurements 

Serum AFP, GPC3, and GP73 levels were analyzed 

using sandwich ELISA (Bio sources, USA). The whole 

blood was used for measuring viral load by real-time 

PCR. Methods were conducted according to the 

instructions of the manufacturing company’s leaflet. 

Ethical approval 

All subjects gave written informed consent prior to 

having their blood collected for this study. The 

Hepatology and Gastroenterology Teaching Hospital in 

Medical City's ethical committee approved the study 

protocol on May 12, 2021. 

Statistical analysis 

The Statistical Package of Social Science Software, 

version 20 for Windows, is recommended for statistical 

studies (SPSS). Statistical analysis was performed using 

the pre-coded private records that had been entered into 

the laptop. In this study, the CHB and fibrosis services 

to the management team were examined to establish the 

importance of the differences between variables using 

the Chi-square test. The data was formerly shown as 

mean standard error. Using the region under the receiver 

operating characteristic (AUROC) curve with a 95% 

confidence interval, the best cut-off values with the 

greatest degree of sensitivity and specificity have been 

identified (CI). P-values less than 0.05 were considered 

significant. 

RESULTS 

All the patients (30 cases) were positive for HBs-Ag. 

Table 1 showed that most cases of chronic hepatitis B 

(CHB) and fibrosis of the liver group occurred within 

the age group (50-60), which represented 8 (80%), and 

the least cases of the CHB and fibrosis group were 

recorded among patients within the age group 40-49 



Mahmoud et al                                                                                         AFP, GP73, GPC3 in hepatitis B and fibrosis 

25 

years, which comprised 6 (40%). 

Table 1: Age-based distribution of study groups 

Groups 
Age range groups (Years) 

Total 
(20-29) (30-39) (40-49) (50-60) 

CHB and 

Fibrosis 
7(41.2) 9(50) 6 (40) 8(80) 30(33.3) 

 Control 10(58.8) 9(50) 9(60) 2(20) 30(33.3) 

Total 17(100) 18(100) 15(100) 10(100) 60(100) 

p-value 0.001 

Values were expressed as frequency and percentage 

These differences between the frequency and 

percentages of cases were highly significant at (p= 

0.001) in comparison with the control group. Results of 

fibrosis stages in the patient group were documented in 

Table 2, which revealed that F4 was in 15 patients, 

which constituted 50%, while F3 was in 7 patients, 

which constituted 23.23%, and F2 and F1 constituted 5 

(16.67%) and 3(10%), respectively. 

Table 2: Fibrosis stage distribution of the participants 

Fibrosis stage n(%) 

F1 3(10) 

F2 5(16.67) 

F3 7(23.33) 

F4 15(50) 

Total 30(100) 

 
Table 3 showed that the levels of albumin (g/L) were 

normal in levels among both CHB with fibrosis and 

control groups (3.2-5 g/dl), which was indicated by 

measuring the means value (4.58±2.82 and 3.83±0.40), 

respectively; these differences between the groups were 

highly significant (p= 0.007).  

Table 3:  Biochemical markers of liver function among the studied 

groups  
 

Markers Groups Value p-value 

Albumin (g/dl) 
CHB with 
fibrosis 

4.58±0.6 
0.007 

Control 3.83±0.06 

ALT (U/L) 
CHB with 
fibrosis 

50.43±9.71 
0.02 

Control 24.40±1.62 

AST (U/L) 
CHB  with 
fibrosis 

47.53±9.11 
0.02 

Control 26.96±1.39 

ALP (U/L) 
CHB  with 
fibrosis 

110.02±12.08 
>0.001 

Control group 77.96±5.63 

Total bilirubin 

(mg/dL) 

CHB with 
fibrosis 

0.93±0.17 
 >0.001 

Control group 0.16±0.02 

The results of this table also observed there are high 

levels of both ALT (50 < U/L) and AST (40 < U/L) 

among CHB with fibrosis in comparison with the 

control group (50.43±23.41 and 24.40±8.88), 

(47.53±24.75 and 26.96±8.55, respectively); 

statistically, these differences between the levels of both 

enzymes among groups were significant (p= 0.02) 

respectively. However, the levels of ALP (U/L) were 

found normal in the levels (40-300 U/L) among the 

patients group and control group (110.02±38.46 and 

77.96±21.33, respectively); these differences between 

the levels statistically were highly significant (p<0.001). 

The results of these tables documented there are normal 

levels of total bilirubin (0.2-1.2 g/dL) among both CHB 

with fibrosis and control groups with means (0.93±0.51 

and 0.16±0.1, respectively); these differences were 

highly statistically significant (p<0.001). Results of 

PCR for HBV DNA among study groups were listed in 

Table 4, which showed that HBV DNA was positive in 

18 (60%) and negative in 12 (40%) among the patient 

group, while all the control group was negative for HBV 

DNA.  

Table 4: Results of HBV DNA analyzed by PCR among the studied 
groups  

Study groups 
Results of PCR for HBV DNA n(%) 

Positive Negative Total 

CHB with fibrosis  18 (60) 12 (40) 30( 100 ) 

Control  0 (0.0) 30 (100) 30(100) 

 

Results of AFP, GP73, and GPC3 levels among study 

groups were shown in Table 5, which revealed that 

concentrations of AFP (ng/ml) were found within 

normal level (≥0.05) among the CHB and fibrosis 

groups with a mean of 0.61±0.06, but GP73 and GPC3 

levels were elevated more than normal values with a 

mean of 15.41±0.68 and 17.15±2.63, respectively, 

among CHB and fibrosis. Statistically, these differences 

in the concentration of AFL levels among studied 

groups were significant at p= 0.01 while highly 

significant with p<0.001 in GP73 and GPC3 levels.  

Table 5: Detection of AFP, Gp73, GPC level among study groups 

Parameters 
Groups 

(n=30 each) 
Value p-value 

AFP >6.05 

ng/ml 

CHB with 
fibrosis  

0.61±0.06 
0.01 

Control group  0.54±0.04 

GP73(2.3-13.9) 
CHB with 
fibrosis  

15.41±0.68 
<0.0001 

Control group  4.52±0.21 

GPC3 (2.3-5.5) 
CHB with 
fibrosis  

17.15±2.63 
<0.0001 

Control group  3.79±0.19 

Values were expressed as mean±SE. N= 30 cases in each group. 

Receiver operating curve (ROC) analysis is additionally 

employed to establish the ideal cut-off points for 

medical testing. Table 6 shows an area of cut-off 

between sensitivity and complement values of 

specificity, as well as significant levels for testing area 

parameters under fifty percent, with a 95% confidence 

interval concerning the AFP (ng/dl), GP37 (ng/dl), and 

GPC3 (ng/dl).  

 

Table 6 : ROC curve analysis of studied groups 

Parameters Cutoff AUC p-value 
95% C.I. 

Sensitivity  (%) Specificity (%) 
L.B U.B 

AFP 0.54 0.565 <0.0001 0.416 0.714 70 56.7 

GP73 0.905 1.0 <0.0001 1.0 1.0 100 100 

GPC3 5.82 0.895 <0.0001 0.797 0.993 76.7 100 
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Present the area under the curve (AUC) for ROC curve 

analysis for AFP (ng/dl), GP37 (ng/dl), and GPC3 

(ng/dl) were 0.56, 1.0, and 0.89, respectively, among 

CHB and fibrosis patients, reflecting the great 

diagnostic power of tests. In addition to that, markers 

concerning the area under the ROC curve are accounted 

for as highly significant discrimination at p= 0.000, 

0.000, and 0.001, respectively. Also, the present study 

documented that the sensitivity was 0.7, 1.0, and 0.76, 

respectively. While the specificity for all three tumor 

markers was 0.56, 1.0, and 1.0, respectively as shown in 

Figure 1. 

 

Figure 1: ROC chart for of the studied biomarkers among CHB 

patients with fibrosis. 

DISCUSSION 

The current study in Iraq revealed that relatively 

massive variations (p= 0.001) among CHB and fibrosis 

when comparing with the manipulation team according 

to age distribution are proven in Table 1. These results 

agree with the previous study [18]. In Japan [19], it was 

described that many persistent HBV sufferers had 

occurred in older age with a suggested age of 65 years. 

These outcomes are somewhat compatible with the 

present study, which observed that 80% of the patients 

with CHB with fibrosis were within the age group 50-

60 years. The incidence of CHB was higher in the 

elderly patient’s possible explanations for this include 

delayed screening and diagnosis, resulting in patients 

with HBV infection not being identified until later in 

life. Poor connections exist to care for CHB sufferers 

even in high-income countries [20,21]. Despite being 

used for years, alpha-fetoprotein (AFP) has sensitivity 

and specificity degrees of simply 40–65% and 76–96%, 

respectively, in the early diagnosis of hepatic carcinoma 

[22]. The current study showed that there is a significant 

difference in AFP level among CHB with fibrosis when 

comparing with the control group, these results are in 

line with another study [23]. Also, other studies showed 

that the AFP increases with the severity of fibrosis [24]. 

Also in the same table, the present study appeared to 

show that AFP concentration was within normal value 

(>6.05) among the CHB and fibrosis groups. These 

outcomes are dissimilar to the previous study [25]. 

Which demonstrated that high level of AFP among the 

CHB group. These variations might be connected to 

variations in sample sizes, methodology used to 

measure AFP, and cutoff points between studies. 

However, elevated serum AFP levels in hepatic 

disorders can result from persistent inflammation, 

abnormal hepatocyte-hepatocyte communication, or a 

breakdown of normal structural arrangements [26]. 

Patients with fibrotic CHB were assessed to have a risk 

of HCC ranging from 5% to 30%. The wide range of 

results in these calculations may be caused by the 

patients' enrolled for this research having varying 

degrees of fibrosis. [27]. For the early diagnosis of 

hepatocellular carcinoma, Golgi membrane 

glycoprotein 73 (GP73), a serum biomarker, is a viable 

candidate (HCC). People with chronic liver illness have 

particularly high levels of the molecule GP73, which is 

connected to liver fibrosis, inflammation, and several 

variables that contribute to the progression of liver 

disease. The blood level of GP73 may potentially serve 

as a helpful biomarker to detect severe fibrosis and 

cirrhosis in people with chronic liver disease, according 

to data from the last ten years [28,29]. The current study 

detected especially massive extension in GP73 level 

amongst CHB and fibrosis in evaluation with the control 

team (p>0.001) as shown in Table 2. These results 

resemble other trends [30-32]. In a previous study, it 

was demonstrated that there was a highly significant 

increase in GP73 among CHB and liver stiffness [33]; 

these findings are consistent with the present study. Gu 

et al. (2009) [34] published that GP73 concentrations in 

patients with liver disease have been threefold 

compared to healthy persons. In the other study, which 

reported that significant fibrosis could be accurately 

diagnosed by serum GP73 [35]. It has been suggested 

that activated stellate cells, which are thought to be the 

most important cell type involved in hepatic 

fibrogenesis, consistently express the gene GP73 and its 

mRNA in chronic liver disorders [36,37]. Inflammation, 

notably inflammatory cytokines like IL-6, might cause 

GP73 overexpression to start off, possibly in reaction to 

a persistent active viral infection [38]. The heparin 

sulfate proteoglycans family of oncofetal proteins 

includes the tumor suppressor glypican 3 (GPC3) [39]. 

The present study showed an increased level of GPC3 

(17.15±2.63) among CHB and fibrosis in comparison 

with the control group (3.79±0.19). These findings are 

in concordance with another study, which explained 

how cirrhosis and chronic hepatitis raise the plasma 

GPC3 level [40]. In fact, several studies have 

discovered GPC3 in HCV samples, growing nodules, 

and even healthful liver tissues, proving that GPC3 

ranges are accelerated for the duration of the early tiers 

of liver carcinogenesis or those non-malignant or pro-

malignant liver cells may also be able to manufacture 

GPC3 [41,42]. Additionally, Jia et al. (2016) discovered 

no distinction in serum GPC3 levels between chronic 

HBV-infected patients and healthy controls [42]. These 

results are inconsistent with our study. These 

differences may be related to sample size, using 

different cut-off values for GPC-3, and different 

patients’ characteristics. The current study's ROC curve 

analysis revealed an AUC of 0.565, at which point AFP 

exhibited 70% sensitivity and 56% specificity in 

predicting significant diagnoses of CHB and fibrosis in 
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CHB patients. In the past, Güçlü et al. (2019) published 

results that were equivalent in their prediction of severe 

fibrosis in HBV patients [25]. Wang and his coworkers 

utilized AFP to identify liver fibrosis with 58% 

sensitivity and 87% specificity [43]. These results are 

lower in sensitivity when compared with our 

investigation. An explanation for this result may be 

related to the difference in the cutoff point used for AFP 

measurement between studies. Furthermore, our 

investigation in the same table identified an AUC of 1.0; 

at cutoff 9.0500, GP73 had 100% sensitivity and 100% 

specificity. GPC3 demonstrated 76% sensitivity and 

100% specificity in determining a significant diagnosis 

of CHB and fibrosis in CHB patients, with an AUC of 

0.895 at a cutoff of 5.8200. These findings are in line 

with those of Xia et al. (2017) [44]. However, the 

current investigation demonstrated that the GP73 

biomarker had more sensitivity and specificity in CHB 

and fibrosis prediction diagnosis when compared with 

the AFP marker. Abdel-Azeez et al. (2020) discovered 

GP73 in serum from chronic HCV patients who had 

fibrosis, with 82% sensitivity and 80% specificity. The 

variances between these studies rely on their sensitivity 

and may be attributable to the unique characteristics of 

each patient, variations in specimen collection, reagent 

storage and use, and variations in detection methods 

[45], and so on. To accurately detect GP73 in liver 

illness and cancer, it is therefore important to increase 

the quantity of test samples, collect samples from 

diverse populations in the study, and develop more 

efficient and reliable detection techniques [44]. 

Consideration should also be paid to the limitations of 

the present study. In liver fibrosis caused by fatty liver 

disease, HCV infection, or other reasons, further 

investigations to detect the possibility of GP73 alone or 

with GPC3 as biomarkers are needed. It is still unknown 

how sensitive and specific GP73 is as a biomarker of 

liver fibrosis brought on by different etiologies. 

Moreover, because of the relatively small number of 

chronic hepatitis B patients and healthy volunteers in 

this study, we needed to confirm the results of this study 

in many cases to support the predictive value of GP73 

and GPC3 for fibrosis occurrence in CHB patients. 

Conclusion 

The current study demonstrated that GP73 and GPC3 were 

significant effective biomarkers for diagnosing CHB and 

fibrosis and can be utilized as a serum marker in monitoring 

fibrosis progression. Therefore, we suggested conducting 

larger-scale research on a variety of liver diseases. 
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