
*Corresponding author e-mail: ahmadrazek@gmail.com\ dr.hamdymm511@gmail.com 
© 2017 NSP 

Natural Sciences Publishing Cor. 

 

 

 Int. J. Adv. Biomed. 2, No. 3, 69-72 (2017)   69 

International Journal of Advanced Biomedicine 

 
          http://dx.doi.org/10.18576/ab/020302 

                                                                                                                                                         
 

Overview of HCC; Data Mining Discovery (Multi-Center Study) 

Mohamed Younis1, Abdallah Nawara2, Elsayed A.Elgohary2, Mohammad M. Sallam2, Ali Ismael2, Abd Elrazek Abd Elrazek3* 

and Hamdy Mahfouz1,* 

1Department of Tropical, GIT and Hepatology, Al Azhar Asuit Faculty of Medicine,Al Azhar University, Asuit, Egypt  

2Department of Internal Medicine, Zagazig Faculty of Medicine, Zagazig University, Zagazig, Egypt. 

3Department of Tropical, GIT and Hepatology, Aswan Faculty of Medicine, Aswan University, Aswan, Egypt. 

Received: 21 Dec. 2016, Revised: 2 Feb. 2017, Accepted: 12 Feb. 2017. 

Published online: 1 Sep. 2017. 

 

Background and Aim: Hepatocellular carcinoma is one of the most aggressive cancers that represent a global health 

problem. It is the fifth most common cancer and the second most common cause of cancer related- mortality worldwide. 

Hence we conducted the current study using high performance- data mining technology to obscure hidden knowledge would 

be helpful guide for better predication, follow up and best management.   

Patients and Methods: Retrospectively, 130 Egyptian patients presented with HCC were followed clinically and their data 

were analysed using high performance technology of data mining intellectual machine learning of Raid I software program.  

Results: Amazing results were obtained using Knowledge discovered by data (KDD) such as Serum Creatinine and Total 

Bilirubin should be the best laboratory indicators for HCC progression. AFP may increase not for the HCC itself but for 

progression cirrhosis. Furthermore HCC biology should be considered than multiplicity. Conclusion: HCC still a major 

medical concern in Egypt. Data mining programs would be very helpful in such an area of oncology and future medicine.   

Abbreviations: AASLD: American Association for the Study of the Liver Diseases, AI: Artificial Intelligence, AFP: Alfa-feto- protein, 

CA: Computational analysis, DM: Data Mining, KDD: Knowledge discovered by data, ML: Machine Learning. 
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1 Introduction 

In Egypt, the recent epidemiological analysis showed that 

HCC is the commonest type of cancer causing much 

mortality and it is ranked as the first type of cancer in males 

representing 33.63% and the second in females representing 

13.54% of all reported cancers [1-3]. However, our recent 

published studies suggested high prevalence of viral 

hepatitis in the Egyptian population, accordingly the peak of 

HCC should be heavily considered in the coming few years                         

[4-7]. Machine learning (ML), data mining (DM), and the 

artificial intelligence (AI) are integrated terms widely used 

for big data analysis, recently used in applied medicine. 

Bioinformatics is a problem solved by machine learning or 

data mining usually applied in genetic sequencing. Currently 

data mining is the breakthrough in applied medicine would 

replace the traditional statistical analysis coming decades [8-

11]. Here we will shed light on the usefulness of data mining 

analysis in HCC medicine.  

2 Patients and Methods 

This retrospective study was conducted on 130 recording 

sheets of patients with primary hepatocellular carcinoma 

(HCC), at Al-Azhar university hospitals, South Egypt cancer  

 

institute and private hospitals across Egypt, in period from 

January 2015 to December 2016. Each patient presented 

with many parameters (Big data) in aim to discover best 

factors related –disease progression or regression using data 

mining technology. All patients were diagnosed by 

Ultrasound, Triphasic spiral CT scan, based on their early 

arterial enhancement and late portal venous washout 

according to AASLD guidelines. 

2.1 Inclusion criteria  

1-The Study was done on review sheets for Egyptian patients 

aged above 16 years old. 

2-Patients with primary hepatocellular carcinoma.  

3-All patients with HCC, diagnosed according to AASLD 

practice guidelines for such radiological data for complete 

description of tumor site, number, size and extension. This 

was done using abdominal ultrasound, triphasic spiral CT 

and Doppler studies for confirmation of possible vascular 

invasion and AFP. 

All patients will be categorized according to each HCC 

therapy e.g.; surgery, local ablative therapy, TACE….etc 
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Patients were classified into (A, B and C) according to Child 

Classification, additionally laboratory studies were obtained 

including; CBC, LFTs, RFTs, AFP, and viral markers.  

MELD score was calculated for each patient. 

Radiological data of tumor site, number, size and extension 

and if is associated with vascular invasion was also obtained. 

The study was performed according to Ethical and Medical 

rules of Al Azhar Faculty of Medicine-Asuit Committee. 

2.2 Exclusion criteria  

1-Patients with tumors metastasized to the liver; (Secondary 

liver cancers). 

2- Patients with incomplete data. 

3 Computational Analysis 

3.1 Data mining Bio-informatics analysis 

Why did we use Data mining in our study instead of 

different statistical programs? 

Data mining is an intelligent computational analysis often 

using widely in economics and information technology to 

extract the helpful applicable and effective knowledge; 

(KDD). Data mining can be easily and simply applied in 

clinical situation to predict factors related-disease 

progression or regression. Nevertheless, statistical analyses 

are those methods deal with numbers and statistical 

parameters, hence sometimes results obtained may not be 

applicable clinically or being theoretical believes in many 

medical circumstances. On the other hand data mining can 

be viewed as a result of the natural evolution of information 

technology. In brief, data mining is the breakthrough in 

computational analysis over mathematical and statistical 

analyses in space, labor, biology, engineering and different 

computer sciences, recently in medicine with particular 

working on genomes (bio-informatics) and future medicine. 

4 Results and Discussion 

The major diagnostic techniques for HCC include serum 

tumor markers, various imaging modalities and histological 

analysis [12-16]. Tumor markers; Alpha fetoprotein (AFP) 

and Des-γ-Carboxy Prothrombin are used in early HCC 

diagnosis, assessment of stage, and prognosis of cancer. Also 

tumor markers are used to differentiate between benign and 

malignant tumors [17-19]. However the role of liver biopsy 

in diagnosis of HCC in patients with cirrhosis, has declined 

during the past few years because better radiological 

techniques have alraedy improved the accuracy of diagnosis 

[ 20-22 ].Many studies have been designed for the study of 

HCC epidemiology, biology, diagnostic modalities, different 

medical and surgical therapies, and even prediction 

epidemiology, however for our knowledge most of these 

studies have used traditional statistical analysis. Data mining 

or Knowledge mining (KDD) may discover factors never 

been recognized by traditional statistical methods.  Simple 

distribution Naïve Bayes and decision tree created by Rapid 

I version 4.6, Germany were used in the current study. For 

130 patients included in the study, incidence of HCC in male 

gender higher than female [figure 1], additionally HCC not 

related cirrhosis is reported in male group. 

 

Figure 1: Incidence of HCC in Male and Female group. 

Blue= No cirrhosis, Red= cirrhosis. 

Serum Creatinine and T. Bilirubin as a combination factor 

being the only predictor for advanced HCC especially in 

non-cirrhotic patients [Figure 2]. 

 

Figure 2: Decision Tree Algorithm; Higher (Creatinine & 

Bilirubin) means Progression of HCC especially in non-

cirrhotic patients, irreversible to other Labs or Investigation 

Modalities; Biological Accuracy. 

In simple words we can follow HCC patients using the 

decision tree created by Rapid I of data mining program, 

when increasing both Creatinine and Bilirubin that mean 

biological activity of the HCC with special concern for those 

without cirrhosis (More significant in non-cirrhotic HCC 

patients). Rapid I identified cut-off levels; (> 1.2 mg/dl) 

Equv.to 125mmol and (> 11.5 mg/dl) of S.Creatinine and 

T.Bilirubin respectively in HCC patients without underlying 

cirrhosis, should be progressive HCC biological activity. 
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Additionally AFP would be good predictor not only for HCC 

but also for the presence of underlying cirrhosis, hence AFP 

is rapidly progressive in those with HCC related -cirrhosis 

than without cirrhosis, likely cirrhosis initiate/ progress the 

AFP levels, hence apart of AFP is related to cirrhosis 

activity, [figure 3] and this explain why Japanese protocol 

for HCC screening depends on both AFP and PIVIKA II. 

Furthermore AFP proportionally related to advanced HCC 

biological activity than multiplicity [figure 4-6] and Table 

[1]. 

 

Figure 3: AFP increased significantly in HCC related-

cirrhosis. 

 

Figure 4: AFP is significantly higher in HCC related-

biology more HCC related-multiplicity. 

 

Figure 5: AFP is not only a good predictor for HCC but also 

for Liver Cirrhosis. 

 

Figure 6: Blue = No Cirrhosis, Red = Cirrhosis, All are HCC 

patients. 

 

Table 1: Showing the accuracy by Rapid I was 65.49% for 

most of the patients have been studied. 
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