
                                                                                                       International Journal of Research and Review 

                                                                                                                                DOI: https://doi.org/10.52403/ijrr.20210959 

                    Vol.8; Issue: 9; September 2021 

                                                                                                                                                       Website: www.ijrrjournal.com  

Original Research Article                                                                                             E-ISSN: 2349-9788; P-ISSN: 2454-2237 

 

                                      International Journal of Research and Review (ijrrjournal.com)  468 

Vol.8; Issue: 9; September 2021 

Accuracy of Serum Golgi Protein 73 and Alpha 

Fetoprotein (AFP) to Diagnose Hepatocellular 

Carcinoma 
 

Karina Dwi Swastika*, Gontar Alamsyah Siregar**, Dharma Lindarto*** 
 

*Resident in Department of Internal Medicine, Faculty of Medicine, Universitas Sumatera Utara, Medan, 

Indonesia 

**Professor in Division of Gastroentero-Hepatology, Department of Internal Medicine, Universitas Sumatera 

Utara, Haji Adam Malik General Hospital, Medan, Indonesia 

***Professor in Division of Endocrine and Metabolic Disease, Department of Internal Medicine, Universitas 

Sumatera Utara, Haji Adam Malik General Hospital, Medan, Indonesia 
 

Corresponding Author: Gontar Alamsyah Siregar 

 
 
ABSTRACT 

 

Background: Hepatocellular Carcinoma (HCC) 

is one of the most common malignancies in the 

liver. Modalities of diagnostic are often an 

obstacle in HCC surveillance. Alpha fetoprotein 

(AFP) is one of protein that often used in the 

diagnostic of HCC in chronic liver disease. 

Golgi protein 73 (GP73), is one of the candidate 

biomarkers in early diagnostic of HCC and 

found in biliary epithelial cells but rarely 

expressed by normal hepatocytes. Expression of 

GP73 was reported to be increased in a large 

number of malignancies. Aims of this study to 

evaluate differences in Golgi protein 73 serum 

(sGP73) and AFP in diagnosing hepatocellular 

carcinoma in patients with liver cirrhosis. 

Materials and Methods: This cross-sectional 

study was conducted at Haji Adam Malik 

Hospital in 2020. Serum level of GP73 and 

others biomarker was detected using enzyme-

like immunosorbent assay. 

Results: From 90 subjects, Liver cirrhosis and 

HCC group had significantly higher AFP than 

the control group.  AFP was superior in 

determining HCC to GP73.  At a cut off value of 

> 394.5.00 ng/mL, AFP yielded a sensitivity of 

83.3% and specificity of 67%, for 

discriminating liver cirrhosis and HCC (AUC 

0.84), while GP73 with cut off value of > 82.5 

ng/mL, sensitivity of 70% and specificity of 

57% (AUC 0.74). 

Conclusion: GP73 was significantly higher in 

HCC patients in comparison to non-HCC 

patients and healthy population. Compared with 

alpha fetoprotein, GP73 was superior in 

discriminating HCC in healthy population but 

inferior in group of liver cirrhosis. 

 

Keywords: Golgi Protein 73, Alpha Fetoprotein, 

Hepatocellular carcinoma 

 

INTRODUCTION 
Hepatocellular Carcinoma (HCC) is 

one of the most common primary malignant 

in the liver and placed in the third position 

of the most common mortality in 

malignancy. Usually, HCC is caused by 

chronic liver diseases such as chronic 

hepatitis and liver cirrhosis. In dealing with 

a tumor such as HCC, finding it as early as 

possible is an ideal step.
1
 

In developing countries like 

Indonesia, modalities of diagnostic are often 

an obstacle in HCC surveillance. Alpha 

fetoprotein (AFP) is one of protein produced 

by developing baby and often used in 

supporting the diagnostic of HCC in chronic 

liver disease. However, AFP is found to be 

normal in 40% of HCC patients, especially 

at an early stage, so this examination is 

considered to have a fairly low sensitivity 

and specificity.
2
 

Golgi protein 73 (GP73), is one of 

the candidate biomarkers that has been 

widely studied for its usefulness in early 
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diagnostic of HCC. GP73 is a type II Golgi 

membrane protein that is commonly found 

in biliary epithelial cells but very rarely 

expressed by normal hepatocytes. 

Expression of GP73 was reported to be 

increased in a large number of 

malignancies, such as seminoma, renal cell 

carcinoma, and lung adenocarcinoma. The 

expression of GP73 is reported to have a 

very close relationship with HCC. Even 

though pathogenesis of liver carcinogenesis 

is still unclear, but the upregulating of this 

protein is found underlying liver disease due 

to viral hepatitis infection, alcohol-induced 

liver disease and cirrhosis. Iftikhar et al., 

(2004) revealed that the increasing of GP73 

expression originates from activated stellate 

cells.
3
 The aims of this study to evaluate 

differences in Golgi protein 73 serum 

(sGP73) and AFP in all patients with liver 

cirrhosis with hepatocellular carcinoma and 

without hepatocellular carcinoma and 

evaluate the diagnostic accuracy of sGP73 

in diagnosing hepatocellular carcinoma in 

patients with liver cirrhosis. 

 

METHODS 
This is a cross sectional study 

conducted at Haji Adam Malik Hospital and 

other satellite Hospital. The protocol was 

approved by Health Research Ethics 

Commission of Medical Faculty of 

University of Sumatera Utara and Haji 

Adam Malik Hospital Medan. Study was 

carried out in 2020. 

 

Patient selection 

The Inclusion criteria included: Men 

and women who were not pregnant aged > 

18 years and diagnosed with cirrhosis from 

the results of ultrasound examination and 

willing to participate in the study. All 

patients with systemic disease and other 

malignancies causing elevation of AFP 

levels were excluded from the study. All 

patients undergo some hematologic and 

biochemical tests related to liver function, 

HCV antibodies, HBsAg, AFP, and 

radiological examinations in the form of 

ultrasound and triple phase CT of the liver. 

Examination of GP73 was assessed using 

the ELISA kit. 

 

Definition of cirrhosis and hepatocellular 

carcinoma 

Patients were defined as cirrhosis 

based on the finding of nodular liver 

surface, round edge, and hypoechoic 

nodules of liver parenchyma in ultrasound. 

Hepatocellular carcinoma based on the 

finding of hypervascularity in the arterial 

phase, washout in the portal vein phase or 

delayed phase in triple phase CT of the 

liver. 

 

Statistical methods 

The characteristics of each variable 

were presented in the central measure 

(mean) and distribution variation (standard 

deviation or range). The normality of data 

was assessed using the Shapiro-Wilk test. 

Numerical data were described as Mean 

±SD if normally distributed or median and 

interquartile range (IQR) if not normally 

distributed. Sensitivity and specificity of 

data were analyzed by using a Receiver 

Operating Curve in SPSS 22
nd

 version 

(SPSS Inc., Chicago). 

 

RESULTS 

Clinical characteristics of the patient 

Of the 90 patients (30 patients with 

liver cirrhosis, 30 patients with HCC and 30 

control group) who met the inclusion and 

exclusion criteria, mean of age was 

53,7±21.65 years in liver cirrhosis, 

52,97±18.40 in HCC and  32,43±29.12 in 

control group . The most etiology of SH and 

HCC was Hepatitis B virus (56.6% in SH 

and 73.3% in HCC). Laboratory data 

showed means of AFP were 485 ±621.65 

ng/ml in SH group, 191886 ±807619.68 in 

HCC group and 163.03 ±12.09 in control 

group with p value < 0.001 and mean of GP 

73 were 75.63 ±17.27 ng/ml in SH group, 

100.53 ±30.83 in HCC group and in 39.37 

±11.929 control group with p value < 0.001. 

Liver cirrhosis patients and hepatocellular 

carcinoma patients had a significantly 

higher AFP and GP73 than control group. 
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Table. 1 Clinical sharacteristics of the patients 

 SH (n=30) HCC (n=30) Control (n=30) P value 

Age 53,7±21.65 52,97±18.40 32,43±29.12  

Etiology (n (%))     

    Hep B  17 (56.6) 22 (73.3)   

    Hep C  2 (6.6) 7 (23.3)   

    Alcoholic  11(36.6) 1 (3.3)   

AFP (Mean ±SD) 485 ±621.65 191886 ±807619.68 163.03 ±12.09 <0.001 

GP73  (Mean ±SD) 75.63 ±17.27 100.53 ±30.83 39.37 ±11.929 <0.001 

*p<0.05 
a Numerical data, normal distribution : mean + SD 

b Numerical data, abnormal distribution : median (min-max) 

 

Diagnostic accuracy of AFP and GP73 

Alpha fetoprotein (AFP) was a 

significant discriminator of HCC. At a cut 

off value of > 200.50 ng/mL, AFP yielded a 

sensitivity of 96.7% and specificity of 

73.3% for the discrimination between HCC 

and normal populations. Similarly at a cut 

off value of > 53 ng/mL, GP 73 yielded a 

sensitivity of 96.7% and specificity of 

86.7% for the discrimination between HCC 

and normal populations. Comparison of 

ROC curved between AFP and GP 73 as a 

discriminator of HCC showed area under 

curved (AUC) of GP 73 was 0.98 and area 

under curved (AUC) of AFP was 0.95. 

(Figure 1 and Table 2) 

 
Figure 1. ROC curved of AFP and GP 73 between HCC and 

normal population 

 

Table 2. The Area Under the Curved and Diagnostic Accuracy of AFP and GP 73 in HCC versus normal population 

Variable AUC P-value Cut-off points Sensitivity Specificity 

AFP 0.95 <0.001 ≥200.50ng/ml 96.7% 73.3% 

GP 73 0.98 <0.001 ≥53ng/ml 96.7% 86.7% 

 

Alpha fetoprotein (AFP) was a 

significant discriminator of liver cirrhosis. 

At a cut off value of > 158.00 ng/mL, AFP 

yielded a sensitivity of 90.0% and 

specificity of 57% for the discrimination 

between liver cirrhosis and normal 

populations. Similarly, at a cut off value of 

> 51.5 ng/mL, GP 73 yielded a sensitivity of 

90% and specificity of 87% for the 

discrimination between liver cirrhosis and 

normal populations. Comparison of ROC 

curved between AFP and GP 73 as a 

discriminator of liver cirrhosis showed area 

under curved (AUC) of GP 73 was 0.95 and 

area under curved (AUC) of AFP was 0.79. 

(Figure 2 and table 3) 

 
Figure 2. ROC curved of AFP and GP 73 between liver 

cirrhosis and normal population 

 

Table 3 The Area Under the Curved and Diagnostic Accuracy of AFP and GP 73 in Liver Cirrhosis versus normal population 

Variable AUC P-value Cut-off points Sensitivity Specificity 

AFP 0.79 <0.001 ≥158.00ng/ml 90.0% 57% 

GP 73 0.94 <0.001 ≥51.5 ng/ml 90% 87% 
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Alpha fetoprotein (AFP) was a 

significant discriminator of liver cirrhosis 

and hepatocellular carcinoma. At a cut off 

value of > 394.5.00 ng/mL, AFP yielded a 

sensitivity of 83.3% and specificity of 67% 

for the discrimination between liver 

cirrhosis and hepatocellular carcinoma. 

Similarly, at a cut off value of > 82.5 

ng/mL, GP 73 yielded a sensitivity of 70% 

and specificity of 57% for the 

discrimination between liver cirrhosis and 

hepatocellular carcinoma. Comparison of 

ROC curved between AFP and GP 73 as a 

discriminator of liver cirrhosis and 

hepatocellular carcinoma showed area under 

curved (AUC) of GP 73 was 0.74 and area 

under curved (AUC) of AFP was 0.84 
 

Figure 3. ROC curved of AFP and GP 73 between liver 

cirrhosis and hepatocellular carcinoma 

 

Table 4 The Area Under the Curved and Diagnostic Accuracy of AFP and GP 73 in Liver Cirrhosis versus Hepatocellular 

carcinoma 

Variable AUC P-value Cut-off points Sensitivity Specificity 

AFP 0.84 <0.001 ≥394.5ng/ml 83.3% 67.0% 

GP 73 0.73 <0.001 ≥82.5 ng/ml 70.0% 57.0% 

 

DISCUSSION 
Ninety subjects who were divided in 

equal ratio into the hepatocellular carcinoma 

(HCC) group (30), Liver cirrhosis (30) and 

control group (30). The means age of 

patients were 52,97±18.40 years in HCC 

group; 53,7±21.65 years in liver cirrhosis; 

and 32,43±29.12 in control group.  This 

result was similar to Liu et al in 2017 which 

showed older age above 50 years was a 

certain risk factor for HCC. The most 

etiology of liver cirrhosis and hepatocellular 

carcinoma was hepatitis B virus (56.6% and 

73.3%).
4
 Westwood et al in 2013 showed 

chronic hepatitis B and C were the most 

common causes of chronic hepatitis in the 

world.
5  

 In line with our finding Mehinovic 

L et al in 2018 found chronic hepatitis B 

was the main etiology of HCC and liver 

cirrhosis.
6 

In our study, we found that 

hepatocellular carcinoma and liver cirrhosis 

patients had a significantly higher level of 

AFP and GP 73 than normal patient with the 

highest level of AFP and GP 73 was in the 

HCC patients (191886 ±807619.68 in HCC 

patients, 485 ±621.65 in liver cirrhosis and 

163.03 ±12.09 in normal patients for AFP; 

100.53 ±30.83 in HCC patients, 75.63 

±17.27 in liver cirrhosis and 39.37 ±11.929 

in normal group for GP73). Recently, 

Omaima et al in 2020 evaluated that 

Hepatocellular carcinoma and liver cirrhosis 

patient had a significantly higher level of 

AFP than normal patients 

In our study, we found that liver 

cirrhosis and HCC group had significantly 

higher AFP than the control group. In 

addition, patients with HCC had 

significantly higher AFP than liver cirrhosis 

patients. Diagnostic accuracy of AFP was 

relatively high. At a cut-off value of 

≥200.50 ng/mL, AFP yielded a sensitivity of 

96.7% and specificity of 73.3% for the 

discrimination between HCC and normal 

populations.  Similarly, GP 73 yielded a 

high accuracy with sensitivity of 96.7% and 

specificity of 86.7% at a cut off value of > 

53 ng/mL between HCC and normal 

populations. In line with our finding 

Omaima et al.,2020 found at AFP with cut 

off value ≥2.4 ng/mL in HCC patients was 

significantly higher than normal patients 

with AUC, 95% CI 0.85 (0.61–100.0) and 

GP73 with cut off value ≥8.4 ng/mL in 

HCC patients was significantly higher than 
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normal patients with AUC, 96% CI  0. 0.96 

(0.92–0.99).
7
 

Our findings showed that serum 

AFP differentiate liver cirrhosis and HCC.  

At a cut off value of > 394.5.00 ng/mL, AFP 

yielded a sensitivity of 83.3% and 

specificity of 67% for the discrimination 

between liver cirrhosis and hepatocellular 

carcinoma. Similarly, at a cut off value of > 

82.5 ng/mL, GP 73 yielded a sensitivity of 

70% and specificity of 57% for the 

discrimination between liver cirrhosis and 

hepatocellular carcinoma. Comparison of 

ROC curved between AFP and GP 73 as a 

discriminator of liver cirrhosis and 

hepatocellular carcinoma, AFP was showed 

better than GP 73 with area under curved 

(AUC) of GP 73 was 0.74 and area under 

curved (AUC) of AFP was 0.84. In 

agreement with our findings, Soresi et al., 

evaluated the best cut-off value for serum 

AFP to differentiate between liver cirrhosis 

and HCC. The area under the ROC curve 

was 0.81±0.02; the best determined cut-off 

value was 20 ng/mL. At this level, 

sensitivity was 65% and specificity 89%. 

More recently, Omaima et al found AFP 

was superior in determining HCC to GP73 

with AUC 0.84 at cut off value > 394.5.00 

ng/mL.
8
 

 

CONCLUSION 
Golgi protein 73 is one of good 

biomarker for detection of HCC. Our study 

showed that the level of GP 73 was 

significantly higher in HCC patients in 

comparison to non-HCC patients and 

healthy population. Compared with alpha 

fetoprotein, GP 73 was superior in 

discriminating HCC in healthy population 

but inferior in group of liver cirrhosis. 

However, some limitations, such as being a 

small sample-sized and single-centre study 

have been considered in our study. So, 

further and more studies with strict designs, 

large sample sizes multiple collaboration 

centers are therefore needed. 
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