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ABSTRACT 
Background and Aim: Several studies have supported the idea that a metabolic abnormality contributes to expansion of 
hepatocellular carcinoma (HCC). To date, metabolic factors have not been shown to be associated with hepatocellular 
carcinoma (HCC). Therefore, the present study aimed to assess the metabolic syndrome association with hepatocellular 
carcinoma.  
Patients and Methods: This cross-sectional study was carried out on surgically treated and radiologically confirmed 360 HCC 
cases in Gastroenterology Department of Central Hospital, Sargodha and Hayatabad Medical Complex Peshawar, during the 
period from January 2022 June 2022. Study protocol was approved by the research and ethical committee. Informed written 
consents were taken from each individual. Body mass index, blood pressure, medical history, and other related information were 
gathered from medical records. Patients were categorized into different groups based on their BMI: i) <18.5 kg/m2, ii) 18.5-23.9 
kg/m2, iii) 24-29.9 kg/m2, Fiv) 30-34.9 kg/m2 and ≥ 35 kg/m2. A routine biochemical or immunological analytic method was 
used to determine all metabolic parameters and liver function tests. The metabolic-associated factors were associated with 
HCC-related different liver function’s test and stratified for BMI, free fatty acids, and Glycated Albumin (GA). Chemical analysis 
was used to detect antioxidant capacity (TAOC) and malondialdehyde (MDA). Data analysis was done in SPSS version 27.  
Results: Of the total 360 HCC patients, there were 234 (65%) male and 126 (35%) females. The overall mean age was 
68.62±6.4 years. The association between hepatobiliary cancer and body mass index (BMI), smoking, ischemic heart disease, 
hypertension, and diabetes was found in a univariate analysis of the data. Based on BMI, patients were categorized as follows: 
35 (9.7%) in (<18.5 kg/m2), 70 (19.4%) in (18.5-23.5 kg/m2), 118 (32.8%) in (24-29.9 kg/m2), 88 (24.4%) in (30-34.9 kg/m2), 
and 49 (13.7%) in (≥ 35 kg/m2). The incidence of smokers, non-smokers, and ex-smokers were 146 (40.6%), 60 (16.7%), and 
154 (42.8%) respectively. The prevalence of different risk factors such as hypertension, diabetes, ischemic heart disease, 
Aspirin use, and statin use was 188 (52.2%), 124 (34.4%), 66 (18.3%), 148 (41.1%), and 142 (39.4%) respectively. The HCC 
group had significantly higher mean body mass index, glucose level, and lipid level than controls (P <0.05). HCC patients 
showed a significant association between liver function and metabolic factors. A significant association between high level of GA 
and increased cancer risk were found between cases and control.  
Conclusion: The present study concluded that hepatobiliary carcinoma may be caused by metabolic syndrome, which includes 
dyslipidemia, a high body mass index, and high serum glucose levels as independent risk factors. This finding supports previous 
research and emphasizes that the connection between hapotabiliatry cancer and increased BMI remains for liver tumors, bile 
duct cancer, and gallbladder cancers.   
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INTRODUCTION 
Hepatocellular carcinoma (HCC) is the fifth most prevalent 
malignancy and the third leading cause of cancer mortality globally 
[1]. The higher occurrence of HCC is caused by HBV and HCV. 
Other numerous factors contribute to higher incidence and 
progression of chronic liver disorders [2]. Hepatocellular carcinoma 
(HCC) and liver cirrhosis (LC) of chronic types has been 
significantly correlated with metabolic disorders [3]. Hepatobiliary 
and gallbladder malignancies have been steadily growing over the 
last two decades. Since the last few decades, the liver cirrhosis 
cases increased by 200% with age-standardization [4, 5]. The 
prevalence of gallbladder and bile duct malignancies are also 
increasing [6]. There is uncertainty regarding the HCC increased 
cases caused by metabolic syndrome and obesity [8]. HCC 
pathogenesis and risk factors are well understood. HCV, hereditary 
factors, HBV, lifestyle variables (smoking and nutritional 
determinants), NAFLD, and other less prevalent causes are among 
them. 
 Metabolic syndrome is a group of clinical disorders defined 
by insulin resistance, including obesity, hypertension, dyslipidemia, 
and type II diabetes mellitus [9]. Numerous malignancies could be 
caused by metabolic syndrome. Type II diabetes is related with an 
increased risk of hepatocellular carcinoma [10]. Another study 
found a relation between metabolic syndrome and biliary tract 
malignancies [11]. Laboratory testing might reveal metabolic 
disorders or impairments in liver function. Liver function impairment 

could be caused by bilirubin and abnormal levels of 
aminotransferase (ALT). Several studies have recently indicated 
that g-glutamyltransferase (GGT) and ALT can predict the 
development of MS [12, 13]. Although the associations between 
metabolic variables and hepatocellular carcinoma (HCC) have 
steadily become apparent, very few studies has been carried out 
on HCC and metabolic indicators [14]. Therefore, we aimed to 
investigate the relationship between HCC development and 
metabolic syndrome.  
 

METHODOLOGY 
This cross-sectional study was carried out on surgically treated 
and radiologically confirmed 360 HCC cases in Gastroenterology 
Department of Central Hospital, Sargodha and Hayatabad Medical 
Complex Peshawar, during the period from January 2022 June 
2022. Study protocol was approved by the research and ethical 
committee. Informed written consents were taken from each 
individual. Body mass index, blood pressure, medical history, and 
other related information were gathered from medical records. 
Patients were categorized into different groups based on their BMI: 
i) <18.5 kg/m2, ii) 18.5-23.9 kg/m2, iii) 24-29.9 kg/m2, iv) 30-34.9 
kg/m2 and ≥ 35 kg/m2. A routine biochemical or immunological 
analytic method was used to determine all metabolic parameters 
and liver function tests. The metabolic-associated factors were 
associated with HCC-related different liver function’s test and 
stratified for BMI, free fatty acids, and Glycated Albumin (GA). 
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Chemical analysis was used to detect antioxidant capacity (TAOC) 
and malondialdehyde (MDA).  
 After 12 hours of fasting, blood samples were collected and 
examined. Prior to surgery, all blood samples were collected. Total 
bilirubin (TBIL), total protein (TP), direct bilirubin (DBIL), albumin 
(ALB), aspartate aminotransferase (AST), and GGT were the liver 
function markers examined. Data analysis was done in SPSS 
version 27. Non - parametric data were reported as median and 
range, and parametric data as mean SD. A Mann-Whitney U test 
was used to compare categorical variables. The relative risk of 
HCC was estimated using the OR. All p-values were calculated 
with two tails, and p-values less than 0.05 were considered 
significant. 
 

RESULTS 
Of the total 360 HCC patients, there were 234 (65%) male and 126 
(35%) females. The overall mean age was 68.62±6.4 years. The 
association between hepatobiliary cancer and body mass index 
(BMI), smoking, ischemic heart disease, hypertension, and 
diabetes was found in a univariate analysis of the data. Based on 
BMI, patients were categorized as follows: 35 (9.7%) in (<18.5 
kg/m2), 70 (19.4%) in (18.5-23.5 kg/m2), 118 (32.8%) in (24-29.9 
kg/m2), 88 (24.4%) in (30-34.9 kg/m2), and 49 (13.7%) in (≥ 35 
kg/m2). The incidence of smokers, non-smokers, and ex-smokers 
were 146 (40.6%), 60 (16.7%), and 154 (42.8%) respectively. The 
prevalence of different risk factors such as hypertension, diabetes, 
ischemic heart disease, Aspirin use, and statin use was 188 
(52.2%), 124 (34.4%), 66 (18.3%), 148 (41.1%), and 142 (39.4%) 
respectively. 
 

 
Figure-1: Gender’s distribution (n=360)  

 

 
Figure-2: Patient’s distribution based on BMI (kg/m2) (n=360) 

 The HCC group had significantly higher mean body mass 
index, glucose level, and lipid level than controls (P <0.05). HCC 
patients showed a significant association between liver function 
and metabolic factors. A significant association between high level 
of GA and increased cancer risk were found between cases and 
control. Gender’s distribution is shown in Figure-1. Distribution of 
patients based on BMI is shown in Figure-2. Figure-3 illustrate the 
incidence of smokers, non-smokers, and ex-smokers. Prevalence 
of various risk factors are depicted in Figure-4. Table-I represents 
the demographic details and laboratory characteristics of cases. 
Univariate study of risk variables for hepatobiliary cancer is shown 
in Table-II.  
 

 
Figure-3: Prevalence of smokers, non-smokers, and ex-smokers (n=360) 

 
Table-1: Demographic details and laboratory characteristics of cases  

Laboratory parameters Value (Mean ± SD) P-value 

Age (years) 48.76 ± 10.92 0.01 

Gender N (%) 
Male 
Females  

 
234 (65) 
126 (35) 

0.01 

ALT (U/L) 53.21 ± 66.21 0.00 

AFP (μg/L) 33.8 (4-1209) 0.00 

ALB(g/L) 41.46 ± 4.21 0.00 

TBIL(μmol/L) 15.42 ± 13.26 0.007 

TP(g/L) 70.42 ± 5.16 0.00 

 

 
Figure-2: Prevalence of various risk factors 
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Table-2: Univariate study of risk variables for hepatobiliary cancer 

Parameters OR (95% CI) P-value 

Age (years) 0.99 (0.972–0.995) <0.001 

BMI (kg/m2) 3.19 (2.61–4.28) <0.001 

Smoking  1.91 (1.68–2.03) <0.001 

Diabetes 2.18 (1.87–2.29) <0.001 

Hypertension 1.19 (1.12–1.35) <0.001 

Ischemic heart disease 2.15 (1.9–2.31) <0.001 

Aspirin 0.98 (0.97–1.00) 0.05 

Statin 0.99 (0.992–0.997) <0.001 

 

DISCUSSION 
The present study mainly focused on association of hepatobiliary 
cancer with metabolic syndromes and found that Gallbladder 
cancer has been caused by hypertension, obesity, diabetes, and 
ischemic heart disease. Hepatocellular carcinoma and gallbladder 
cancer were shown to be inversely related to age and statin usage. 
Extrahepatic cholangiocarcinoma was linked to an increase in BMI, 
diabetes, ischemic heart disease, and insulin usage, but not 
smoking was protective. Increased BMI and insulin usage were 
also related to hepatic cholangiocarcinoma. Hepatobiliary 
carcinoma may be caused by metabolic syndrome, which includes 
dyslipidemia, a high body mass index, and high serum glucose 
levels as independent risk factors. Obesity and metabolic 
syndrome are linked to an increased hepatobiliary cancer risk. The 
present study found a substantial relation between hepatobiliary 
carcinoma and metabolic syndrome. This finding supports previous 
research and emphasizes that the connection between 
hepatobiliary cancer and increased BMI remains for liver tumors, 
bile duct cancers, and gallbladder cancers.  
 Numerous studies investigated the liver-related malignancies 
association with metabolic syndrome and the relationship intensity 
appears to be caused by type 2 diabetes and insulin resistance 
[15, 16]. Type 2 diabetes patients with insulin resistance promote 
the increasing cellular proliferation and cancer by blocking 
apoptosis via the formation of reactive oxygen species, which can 
promote cellular lipid peroxidation and damage [17]. 
 The present study observed that the hepatobiliary cancer 
risk had inverse association with age. Age is recognized to be 
hepatobiliary cancer development risk factor [18]. This impact 
might be explained by a hepatobiliary malignancies higher 
incidence in 60 to 80-year age range and a decline with age 
advancement. The persistence odd ratio approximately 1 and age 
had inverse association with hepatobiliary carcinoma increasing 
risk [19].  
 Anti-hyperglycemic medications such as Insulin could be 
used to treat diabetes in turn associated to an increased risk of 
hepatocellular carcinoma [20]. Metformin, in particular, is 
considered to protect against the development of hepatocellular 
carcinoma [21]. Metabolic syndrome is characterized by a 
complicated set of variables, including glucose intolerance and 
insulin resistance, central obesity, dyslipidemia, and hypertension 
[22, 23]. Many studies have given preliminary evidence on the 
association between metabolic syndrome and hepatocellular 
cancer throughout the last decade [24, 25].  
 Statin usage was proven to be protective against 
hepatobiliary carcinoma. Statins have been studied for their chemo 
preventive effects in different cancers [26]. The inhibiting HMG-
CoA acceleration, proapoptotic proteins, and proliferation in limited 
cell are pregulated by statins [27].  Statins have been shown in 
preclinical trials to promote apoptosis by decrease angiogenesis 
and suppress cancer [28, 29]. Statins have been shown to protect 
against colorectal and prostate cancer, but no association has 
been established with pancreatic cancer [29-31]. 
 Subsequent studies, however, have found a statin is a 
considerable factor for reducing the risk for hepatocellular cancer 
[32], which is consistent with our findings. Obesity and insulin 
resistance the two most common components of MS, have been 
related to cancer and are now well recognized as substantial risk 
factors for HCC [32].  

CONCLUSION 
The present study concluded that hepatobiliary carcinoma may be 
caused by metabolic syndrome, which includes dyslipidemia, a 
high body mass index, and high serum glucose levels as 
independent risk factors. This finding supports previous research 
and emphasizes that the connection between hapotabiliatry cancer 
and increased BMI remains for liver tumors, bile duct cancer, and 
gallbladder cancers.   
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