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Abstract: 

 

 Hepatocellular carcinoma (HCC) represents about 90% of primary 

liver cancers. In Egypt, it represents the fourth common cancer. Main 

risk factor for HCC is cirrhosis of the liver that caused by different 

causes including viral hepatitis, alcohol, non- alcoholic fatty liver 

disease (NAFLD), metabolic, autoimmune liver disease, and Aflatoxin. 

As many types of cancer, aberrant lipid profile may be present in HCC 

patients which may be related to aggressiveness of the tumor.  Aim: To 

evaluate the association between serum lipid profile abnormalities and 

the aggressiveness of HCC. Methods:  One hundred and fifty 

participants were included in the study, divided into three groups: sixty 

patients with HCV related chronic liver disease, sixty patients with 

HCC diagnosed by ultrasound and confirmed by Triphasic CT and 

thirty apparently healthy individuals as a control. All participants were 

subjected to: full history taking, full clinical examination, laboratory 

investigations (CBC, RBS, ESR, serum creatinine, liver profile and 

lipid profile “total cholesterol, TG, LDL, HDL, VLDL, HDL\ LDL 

ratio”) and radiological examination (ultrasound, Triphasic CT).  

Results: The results showed that HCC patients had low total cholesterol, HDL, LDL compared 

to normal group. LDL had weak positive correlation with the combination of all four tumor 

aggressiveness parameters together. The mean HDL was significantly higher in those with portal 

vein thrombosis (PVT) than those without in HCC patients. Conclusion: Hepatocellular 

carcinoma (HCC) patients had low levelof serum lipid profile (TC, HDL, and LDL), Plasma 

LDL had weak positive correlation with aggressiveness index, and HDL was significantly higher 

in those with PVT. 
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Introduction 

Hepatocellular carcinoma (HCC) accounts 

for 90% of primary hepatic malignancies. It 

is the sixth most common solid tumor and 

the third most common cause of cancer 

mortality worldwide. The overall prognosis 

is poor, with an estimated 5-year survival of 

10% to 15% in patients unamenable to 

resection or liver transplantation (1). 

Liver cirrhosis is an important risk factor for 

HCC, and may be caused by chronic viral 

hepatitis, alcohol, inherited metabolic 

diseases such as hemochromatosis or alpha-

1-antitrypsin deficiency, and non-alcoholic 

fatty liver disease (2).Long-term follow-up 

studies have demonstrated that 

approximately 1–8% of patients with 

cirrhosis develop HCC yearly (e.g. 2% in 

HBV-infected cirrhotic patients and 3–8% in 

HCV infected cirrhotic patients) (3). 

Obesity, diabetes and fatty liver disease 

have come to be recognized as a risk factor 

of HCC (4), although the mechanisms by 

which these overlapping conditions 

contribute to cancer development remain 

elusive. Alternation in blood lipid profiles 

and metabolism have been described in the 

presence of chronic hepatitis infection, 

cirrhosis, and hepatocellular carcinoma 

(HCC) (5). 

In general, lipids are known to play a crucial 

role in tumor development and progression 

(6).Briskly proliferating cancer cells require 

a constant supply of lipids for membrane 

biogenesis and protein modifications. Also, 

the cancer cells that are not rapidly 

proliferating require increased amounts of 

lipids for enhanced signaling and resistance 

against apoptosis. Lipoproteins are the 

distributors of both endogenous as well as 

exogenous lipids across the tissues. It is 

therefore plausible that lipoproteins play a 

fundamental role in cancer progression via 

supplying lipids to malignant cells and 

tumors (7). The global epidemic of obesity 

has recently shifted attention to the 

increased incidence of obesity- associated, 

metabolic syndrome- associated non-

alcoholic liver disease (NAFLD) and obesity 

driven cancers including HCC that may 

occur in the presence or in the absence of 

cirrhosis (8). There are multiple reports of 

altered plasma lipid profiles in obesity or 

metabolic syndrome associated HCC (9). 

 

This work aimed to evaluate the association 

between serum lipid profile abnormalities 

and the aggressiveness of HCC. 
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Patients and methods 
 

This cross sectional study was performed 

on 150 consecutive Egyptian participants 

attended to the Department of Hepatology, 

Gastroenterology and Infectious Diseases, 

Benha University Hospital- within the 

period from September 2019 to July 2020- 

after approval of Benha university ethical 

committee. The 150 participants were 

subdivided into three groups: group I: 60 

patients diagnosed as liver cirrhosis based 

on: clinical examination, Laboratory 

investigations, US finding), group II: 60 

patients diagnosed as HCC,based on 

diagnosis by two imaging modalities 

according to guidelines (Ultrasound, 

Triphasic  CT “early arterial enhancement 

with delayed washout in venous phase” or 

MRI are mainstays in diagnosis of HCC), 

group III: 30 apparently healthy persons 

(age and sex matched) with normal routine 

laboratory investigation and negative for 

both HCV Ab and HBsAg served as a 

control group. Inclusion criteria: HCV 

related cirrhotic patient with or without 

HCC after……… excluding patients: with 

age less than 18, chronic HBV, with 

cholangiocarcinoma, with extrahepatic 

malignancy and those with history of any 

drug of lipid lowering agent (statins). 

All patients included in the study were 

subjected to informed consent from each 

patient after explaining the whole study 

procedures, full history taking, complete 

clinical examination including:  body mass 

index (BMI) will be calculated as weight 

(kg)\ height (m2), laboratory investigation 

(CBC, blood sugar, serum creatinine, Liver 

functions “AST-ALT-ALP-serum bilirubin 

(total and direct)-serum Albumin-

Prothrombin time), Viral markers (HBs Ag, 

HCV Ab), Alpha- fetoprotein level and lipid 

profile (serum cholesterol, triglyceride, 

HDL, LDL, VLDL, HDL\LDL ratio). 

After fasting 8 hours, collection of venous 

blood samples for lipid profile measurement 

was performed. The samples were 

centrifuged at 3000 rpm for 15 minutes, 

followed by plasma separation and then 

stored at -80°C until the time of analysis. At 

the time of analysis all reagents and samples 

were allowed to reach the room temperature 

before use and all samples, standards, and 

control were assayed. Lipid profile was 

performed by standard methods using 

biosystem A15 (Barcelona, Spain) 

chemical auto analyzer by appropriate 

chemical principle. 

Radiological investigations: abdominal 

ultrasonography, Triphasic Computed 

Tomography (CT) was performed for all 
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patients with HCC for: confirmation of the 

findings of ultrasonography. 

Patients were evaluated for liver function 

according to Child-Pugh classification.  

A total score of 5-6 is considered grade A 

(well-compensated disease); 7-9 is grade B 

(significant functional compromise); and 10-

15 is grade C (decompensated disease) (10). 

 MELD score was calculated to 

cirrhotic and HCC group : 

MELD Score = 9.57 x ln (serum creatinine 

in mg/dL) + 3.78 x ln (serum bilirubin in 

mg/dL) + 11.2 x ln (INR) + 6.43 (11)
 
. 

 Tumor aggressiveness index was 

calculated to HCC group: (12) 

As the sum of scores: 

MTD “maximum tumor diameter”: MTD< 

4.5; 4.5≤ MTD≤ 9.6; MTD >9.6; for 

scores1, 2, 3 respectively; 

AFP (cut off): AFP< 100; 100≤ AFP≤ 1000; 

AFP>1000; for scores 1, 2, 3 respectively; 

PVT (No⁄ Yes): PVT (No); PVT (Yes); for 

scores 1 and 3 respectively; 

 Nodules (number): Nodules ≤ 3; Nodules 

>3; for scores 1 and 3 respectively. 

 

Statistical analysis 

Data management and statistical analysis 

were done using SPSS vs.25. (IBM, 

Armonk, New York, United states). 

Numerical data were summarized as means 

and standard deviations or medians and 

ranges. Categorical data were summarized 

as numbers and percentages. Comparisons 

between three groups were done using one-

way ANOVA or Kruskal Wallis test for 

normally and non-normally distributed 

numerical data respectively. Categorical 

data were compared using Chi-square or 

Fisher’s exact test if appropriate. Post hoc 

analyses were done in case of significant 

overall effect and all post hoc analyses were 

Bonferroni adjusted. Correlation analyses 

were done between lipid profile and other 

parameters using Pearson’s or Spearman’s 

correlation. “r” is the correlation coefficient. 

It ranges from -1 to +1: -1 indicates strong 

negative correlation, +1 indicates strong 

positive correlation, while 0 indicates no 

correlation. All P values were two sided. P 

values less than 0.05 were considered 

significant. 

 
 

Results 

This study was conducted on three groups: I 

(cirrhotic patients), II (HCC patients) and III 

(control) with no significant difference 

between three groups regarding age and sex. 

The mean age was 62 in cirrhotic & control 

and 64 in HCC group. There was a male 

predominance in all groups, and no 

significant difference regarding BMI, DM 

and hypertension (Table 1). 
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Liver profile was done to studied group 

including: AST, ALT, s.Albumin, bilirubin 

total and direct, PT and INR. It showed 

overall significant difference between HCC, 

cirrhotic and control (p value< 0.005). 

Median serum bilirubin total and direct was 

significant higher in HCC group than 

cirrhotic group (p value= 0.004). No 

significant difference regarding liver 

enzymes, albumin, PT and INR between 

HCC and cirrhotic group (Table 2).  

Triphasic CT was done to HCC group 

showed that 27 patients (45.0%) had one 

focal lesion, 16 patients (26.7%) had two 

FLs, 15 patients (25.0%) had more than 

three FLs and only 2 patients (3.3%) had 

three FLs. Triphasic CT showed portal vein 

thrombosis in 24 patients (40.0%). Mean 

maximum tumor diameter was 4.3. Mean 

tumor aggressiveness index was 6 (Table 3), 

(figure 1). 

MELD and Child score were calculated to 

both cirrhotic and HCC group. They showed 

that MELD score was significantly higher in 

HCC group (21) than cirrhotic group (17) (p 

value= 0.008). Child score showed 

significant difference between cirrhotic and 

HCC group (p value= 0.034); 20% of 

cirrhotic group was Child A compared to 

8.3% in HCC group. Twenty patients of 

cirrhotic group (33.3%) was Child C 

compared to 33 patients in HCC group 

(55.0%)  (Table 4), (figure 2). 

Lipid profile showed that mean cholesterol 

was significantly lower in cirrhotic group 

(134) and HCC group (131) than control 

(160) (p value= o.oo1). Mean HDL was 

significantly lower in HCC group (39) than 

control (48) (p value= 0.019). Median LDL 

was significantly lower in cirrhotic group 

(64.5) & HCC group (69.6) than control 

(89.6) (p value= 0.002). Mean LDL/HDL 

ratio was significantly lower in cirrhotic 

group (1.66) than HCC group (1.99) (p 

value= 0.044). No significant difference in 

other parameter between the three groups 

(Table 5),     (figure3, 4). 

Correlation between lipid profile and 

prognostic parameter of HCC in HCC group 

showed that LDL had weak significant 

positive correlation with aggressiveness 

index (r = 0.271 & p value = 0.036). The 

mean HDL was significantly higher in those 

with PVT (43) than those without (37); p 

value was 0.035 (Table 6, 7). 
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Table (1): Age, sex, BMI and past history among the studied groups. 

 
 

Group I 

Cirrhotic group 

(n = 60) 

Group II 

HCC group 

(n = 60) 

Group III 

Control 

(n = 30) 

P value 

Age (years)  

Mean ±SD 

62 ±10 64 ±9 62 ±8 0.424 

Gender  Males   n (%) 42 (70.0) 44 (73.3) 21 (70.0) 0.907 

Females    n (%) 18 (30.0) 16 (26.7) 9 (30.0)  
Body mass index  

Mean ±SD 

33.37 ±6.16 32.61 ±5.71 31.32 ±5.98 0.31 

Diabetes mellitus n (%) 19 (31.7) 17 (28.3) 5 (16.7) 0.315 

Hypertension n (%) 7 (11.7) 4 (6.7) 2 (6.7) 0.566 

P value significant <0.005 

Table (2): Liver profile among studied groups. 

 

 

P1: p value between group I (GI), group II (GII), P2: p value between group I (GI), group III (GIII), P3: p value between group II 

(GII), group III (GIII), P4: p value between three groups. P value significant < 0.005 

 

 

 

 

Group I 

Cirrhotic group 

(n=60) 

 

Group II 

HCC group 

(n=60) 

 

Group III 

Control 

(n= 30) 

 

P value 

 

AST(IU) 

Median (range) 

 

53 (21 - 805) 

 

71 (21 - 865) 

 

33 (15 - 122) 

P1:0.104 

 P2:0.001 

 P3:<0.001 

P4:<0.001 

ALT (IU) Median (range) 35 (13 - 523) 55 (12 - 670) 30 (16 - 98) P1:0.067 

P2:0.38  

P3:0.002  

P4:0.002 

Serum bilirubin(mg\dl) 

Median (range) 

2 (0.5 - 14.5) 4.05 (0.6 - 

32) 

0.95 (0.5 - 1.2) P1:0.004  

P2:<0.002  

P3:<0.001 

P4:<0.001 

Direct bilirubin 

(mg\dl) Median (range) 

1.25 (0.1 - 9.5) 2.8 (0.2 - 25) 0.3 (0.1 - 0.6) P1:0.004 

 P2:<0.001 

P3:<0.001 

P4:<0.001 

Albumin 

(gm\dl) 

 Mean ±SD 

2.8 ±0.4 2.6 ±0.5 4 ±0.4 P1:0.207 

P2:<0.001  

P3:<0.001` 

P4:<0.001 

Prothrombin time(sec) Mean 

±SD 

18.49 ±5.44 21 ±9.11 13.17 ±1.2 P1:0.197 

 P2:<0.001 

P3:<0.001 

P4:<0.001 

INR  

Mean ±SD 

1.53 ±0.45 1.77 ±0.75 1.04 ±0.08 P1:0.101 

 P2:<0.001 

P3:<0.001 

P4:<0.001 
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Table (3): Triphasic abdominal CT features of studied patients with HCC. 

 

Table (4): Child score and MELD score in studied cirrhotic and HCC groups 

 

 

Table (5): Lipid profile among studied groups: 

P1: p value between group I (GI), group II (GII), P2: p value between group I(GI), group III (GIII), P3: p value between group II 

(GII), group III (GIII), P4: p value between three groups. P value significant <0.005 

Triphasic CT finding HCC group (n=60) 

 

Number of focal lesions     One       n (%) 27 (45.0) 

                             Two       n (%) 16 (26.7) 

                              Three    n (%) 2 (3.3) 

                             >3          n (%) 15 (25.0) 

Portal vein thrombosis          n (%) 

24 (40.0) 

Max. tumor diameter              Mean ±SD 

4.3 ±2.6 

Tumor aggressiveness index  Mean ±SD 6 ±2 

 

 Group I  

Cirrhotic group 

(n = 60) 

Group II 

HCC group 

(n = 60) 

P value 

MELD score Mean ±SD 17 ±7 21 ±8 0.008 

Child score CHILD A    n (%) 12 (20) 5 (8.3) 0.034 

 CHILD B    n (%) 28 (46.7) 22 (36.7)  
 

CHILD C    n (%) 20 (33.3) 33 (55.0)  

 Group I 

Cirrhotic group 

(n=60) 

Group II 

HCC group 

(n=60) 

Group III 

Control 

(n=30) 

 

P value 

Serum cholesterol 

(mg\dl)  

Mean ±SD 

134 ±28 131 ±39 160 ±40 P1:1 P2:0.004 

P3:0.001 

P4:0.001 

Triglyceride 

(mg\dl)   Mean ±SD 

118 ±45 114 ±30 125 ±37 P4:0.372 

HDL (mg\dl) Mean ±SD 44 ±12 39 ±9 48 ±14 P1:0.074 P2:0.514 

P3:0.019 

P4:0.007 

LDL (mg\dl) Median (range) 64.5 (18.2 - 144) 69.6 (20.8 - 283)
 

89.6 (33.6 - 

138.2) 

P1:1 P2:0.001 

P3:0.009 

P4:0.002 

VLDL (mg\dl) Mean ±SD 23.3 ±9 22.9 ±6.1 24.6 ±7.7 P4:0.579 

LDL/HDL ratio Mean ±SD 1.66 ±0.63 1.99 ±0.86 1.98 ±0.61 P1:0.044 P2:0.166 

P3:1 

P4:0.031 
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Table (6):  Correlation between lipid profile and prognostic parameter of HCC in studied HCC group: 

  Cholesterol Triglyceride HDL LDL VLDL LDL/HDL 

ratio 

  r p r p r p r p r p r p 

AFP 0.127 0.334 0.089 0.501 0.029 0.824 0.181 0.166 0.035 0.788 0.227 0.081 

Max tumor 

diameter 

-0.101 0.443 -0.09 0.492 -0.211 0.105 0.003 0.981 -0.117 0.373 0.049 0.711 

Tumer 

aggressiveness 

index 

0.205 0.117 0.053 0.688 0.141 0.283 0.271 0.036 0.019 0.887 0.17 0.193 

MELD score 0.039 0.767 -0.003 0.981 0.083 0.528 0.061 0.644 -0.042 0.752 0.068 0.607 

P value significant <0.05, r= correlation coefficient, HDL: high density lipoprotein, LDL: low density lipoprotein, VLDL: very 

low density lipoprotein. 

 

Table (7) : Lipid profile parameters according to portal vein thrombosis in group II (HCC group): 

 

 PVT No PVT P value 

Serum cholesterol Mean ±SD 135 ±56 129 ±23 0.547 

Triglyceride Mean ±SD 117 ±34 112 ±27 0.496 

HDL Mean ±SD 43 ±12 37 ±6 0.035 

LDL Median (range) 71.5 (20.8 - 283) 69.6 (29.2 - 112) 0.862 

VLDL Mean ±SD 23.6 ±6.7 22.5 ±5.7 0.487 

LDL/HDL ratio Median (range) 1.95 (0.4 - 5) 1.95 (0.7 - 3.6) 0.958 

 

 

Figure (1): Number of focal lesions by triphasic CT in patient with HCC 
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Figure (2): CHILD score in cirrhotic and HCC groups 

 

 

Figure (3): Lipid profile in the studied groups 

 

 

Figure (4): LDL/HDL ratio in the studied groups 

Discussion 
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Hepatocellular carcinoma (HCC) represents 

the sixth most common cancer worldwide. 

In Egypt, it represents the fourth common 

cancer. Many hospital- based studies 

reported increasing the incidence of HCC. 

The reason for increased incidence could be 

attributed to (1) improvement in screening 

programs and diagnostic tools, (2) 

increasing the survival rate of cirrhotic 

patients that increases the chance of 

developing HCC, and (3) increasing the 

incidence and complications of hepatitis C 

virus (HCV) which is the most important 

risk factor in developing liver cancer 

including HCC in Egypt (13)
 
. Alterations in 

blood lipid profiles and metabolism have 

been described in association with 

hepatocellular carcinoma (HCC). 

Furthermore, lipid abnormalities have been 

described during the processes of hepato-

carcinogenesis (14). 

In the current study, the mean age of 

patients with HCC was 64 ±9 years, ranging 

from 47 to 90 years. This result agreed with 

other investigators who reported in a study 

including 165 HCC patients that the mean 

age of HCC patients was 62± 9 years (15) 

and other authors who documented that the 

mean age was 60.60 ± 7.35 years for the 

HCC patients (16). 

In contrast, other authors reported younger 

age with average 59 years (17) and so the 

other authors showed the same result (18). 

This study was carried out on sixty patients 

with hepatocellular carcinoma; including 

(73.3%) males and (26.7%) females with 

male to female ratio 2.75:1. 

Male predominance for HCC development 

with male/ female ratios ranging between 

2:1 and 4:1 as researchers reported (19). 

This also come in accordance with other 

researchers who declared that male to 

female ratio was 3.7: 1(20). 

In this study, BMI showed no significant 

difference between patients of studied 

groups and so other investigators reported 

no significant difference between studied 

groups regarding BMI (21).Unlike other 

researchers who reported that BMI was high 

in cirrhotic patient (22). 

In the current study diabetes mellitus and 

systemic hypertension showed no significant 

difference between patients of studied 

groups. 

This was in disagreement with other 

researchers who reported that diabetes is a 

risk factor for HCC that work independently 

or synergistically with other risk factors 
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such as HBV infection, male gender, and 

age (23).  

This difference may be due to small number 

of patients integrated in this study. 

In HCC group 17% are diabetic and only 4% 

are hypertensive, unlike other investigators 

who showed that 29.9% are diabetic and 

37.9% are hypertensive (24). 

In this study; liver profile (ALT, AST, 

serum Bilirubin, serum Albumin and 

Prothrombin time and INR) was done to all 

patients of both studied groups. 

Regarding liver profile, serum bilirubin 

(total and direct) were higher in HCC than 

cirrhotic group with no significant 

difference regarding liver enzymes, serum 

albumin, PT and INR between cirrhotic and 

HCC group, unlike other investigators who 

showed no significant difference between 

HCC and cirrhotic groups regarding liver 

profile. This is attributed to that most of 

cirrhotic patients integrated in the study 

were at advanced stage (25). 

In the current study about 45% of HCC 

patients had single hepatic focal lesion, 

26.7% patients had two hepatic focal lesions 

and 25% patients had more than three 

hepatic focal lesions. 

Other investigators reported that 19 patients 

(63.33 %) showed single hepatic focal 

lesion, 7 patients (23.33%) had 2 focal 

lesions and 4 patients (13.33%) had 3 focal 

lesions (25). 

Other reviewers also showed that most of 

the HCC lesions (67%) were single nodule 

or two nodules (26). 

In the current study 40% of HCC patients 

had PVT, another researchers reported that 

about 28.55% of HCC patient had PVT (27) 

and also another study showed that PVT was 

found at 29.8% of HCC patients (28). 

 PVT was found in patients with large 

tumor, as well as tumor multifocality, higher 

AFP levels, and higher total bilirubin levels 

(27). 

In this study maximum tumor diameter 

(MTD) was 4.3±2.6. Other investigators 

reported that MTD <4.45 cm in 47.4% of 

HCC patients and from 4.45 to 9.6 cm in 

42.7% of patients (28). 

Another study showed that 57.4% of HCC 

with MTD between 5 and 10 cm, 16.8% 

MTD was >10 cm and 25.7% MTD <5 cm 

as this study include patient underwent 

routine surgery in cancer institute (29). 

Other investigators enrolled 138 HCC 

patients in their study 54 patient (39.2%) 

with size of nodule <3 cm and 84 (60.8%) of 

patients with size of nodule ≥3 cm (30). 
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In this study mean MELD score in HCC 

group was 21±8, most of patient were Child 

C (55%), while 36.7% of HCC patients were 

Child B and 8.3% were Child A. 

This comes in partial agreement with other 

researchers as 58.3% of HCC patients were 

Child C and 41.7% were Child B (26). 

Unlike another study that showed that most 

of HCC patients were Child B (52%), 28.7% 

were Child C and 19.3% were Child A (28). 

In this study, serum cholesterol, HDL, LDL 

and LDL/HDL ratio- showed an overall 

significant difference between three groups. 

Mean cholesterol was significantly lower in 

cirrhotic group and HCC group than control 

(p value= o.oo1). Mean HDL was 

significantly lower in HCC group than 

control (p value= 0.019). Median LDL was 

significantly lower in cirrhotic group & 

HCC group than control (p value= 0.002). 

Mean LDL/HDL ratio was significantly 

lower in cirrhotic group than HCC group (p 

value= 0.044) with no statistically difference 

regarding triglycerides and VLDL among 

these groups. 

Other authors documented that low serum 

levels of total cholesterol (TC), TG, LDL-C, 

and HDL-C are associated with increased 

risk of HCC, as dysregulation of cholesterol 

metabolism itself might act as a part of 

hepatocarcinogenesis. Cholesterol is 

involved in numerous biochemical pathways 

that are potentially relevant in HCC 

development, including several cytokine and 

signaling pathways. These pro-inflammatory 

cytokines could act as carcinogens or co-

factors for hypocholesterolemia and hepato-

carcinogenesis. Cholesterol accumulation 

reinforced the antitumor property of natural 

killer cells (31). 

Another study results showed low level of 

serum lipid profile (TC, TG and LDL) in 

HCC patients in comparison with healthy 

controls except for HDL that showed no 

statistically difference between HCC, 

chronic hepatitis C patients (CHC) and 

normal groups and there was no statistically 

difference regarding parameters of lipid 

profile between CHC and HCC patients 

(26). 

Also, another study reported that the HCC 

group showed significantly lower levels of 

total cholesterol, LDL-C, HDL-C and TG 

(21). 

Unlike other investigators who reported that 

TC, HDL-C and LDL-C were higher in liver 

cancer patients than normal group, while TG 

was low in liver cancer patients and normal 

group. This difference may be due to small 

number of HCC patients included in this 
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study (10 patients) in comparison with 10 

controls (32). 

Also, another study showed that TC was 

higher in HCC patients than cirrhotic and 

normal group. HDL-C was higher in HCC 

patients than cirrhotic group. The increase in 

cholesterol in HCC has been related to a 

malignant obstructive lesion of the biliary 

tree. The loss of negative feedback 

mechanism for cholesterol regulation as well 

as an increase in cholesterol synthesis by 

undifferentiated hepatocellular carcinoma 

cells…….? In cirrhosis, total cholesterol and 

HDL-cholesterol values were reduced and 

this may be due to cellular necrosis in 

cirrhosis (33). 

This difference and low level of serum lipid 

profile can be explained by: cholesterol 

metabolism is impaired in patients with 

chronic liver disease, leading to a decrease 

in cholesterol levels as; approximately 80% 

of endogenous cholesterol is synthesized in 

the hepatocellular microsomes. Preclinical 

HCC might itself reduce cholesterol, 

perhaps by increased receptor activity for 

LDL-C in HCC cells. Low lipid profiles 

could be a manifestation of malignancy 

during the latent period. The consumption of 

cholesterol is doubled in HCC tissues 

compared with non-tumor tissues. Tumor 

cells induce lipo-synthesis and accumulation 

of intracellular cholesteryl esters. The 

scavenger receptor class B type, an HDL-C 

receptor, enhances the uptake of cholesteryl 

esters, leading to a reduction in serum HDL-

C levels (31). 

In this study, correlation between lipid 

profile parameters and prognostic 

parameters of HCC (parameters of tumor 

aggressiveness index) showed that LDL had 

weak positive correlation with the 

combination of all four tumor 

aggressiveness parameters together (the 

Tumor Aggressiveness Index). Mean HDL 

was significantly higher in those with PVT 

than those without, with no significant 

correlation with the other parameters of 

tumor aggressiveness index. 

While another study showed that increase in 

MTD was significantly associated with 

increase in total cholesterol and LDL 

cholesterol. Presence of PVT was 

significantly associated only with decrease 

in HDL cholesterol. Increase AFP levels 

were significantly associated with both 

decrease HDL cholesterol and increase LDL 

cholesterol. The tumor aggressiveness index 

was only significantly associated with 

decrease HDL cholesterol levels (34). This 

difference may be due to different sample 
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size and patient with increased serum 

bilirubin level were excluded from the 

study. 

Our result was not in accordance with 

another study that declared the association 

of low plasma HDL and high plasma LDL 

levels with indices of tumor aggressiveness 

(MTD, AFP, tumor multifocality and 

presence of PVT) (14). 

Conclusion 

- HCC patients had low levels of serum lipid 

profile (TC, HDL, and LDL) while 

cirrhotic patients had only low level of TC 

and LDL. 

-  Plasma LDL had weak positive correlation 

with aggressiveness index of HCC. HDL 

was significantly higher in those with PVT 

in HCC patients.  
 

Reference: 

1. Grandhi MS, Kim AK, Ronnekleiv-Kelly SM, 

Kamel IR, Ghasebeh MA, Pawlik TM. 

Hepatocellular carcinoma: from diagnosis to 

treatment. Surgical oncology. 2016 ;25(2):74-

85. 

2. Sangiovanni A, Prati GM, Fasani P, Ronchi G, 

Romeo R, Manini M, et al., : The natural 

history of compensated cirrhosis due to 

hepatitis C virus: a 17‐year cohort study of 214 

patients. Hepatology. 2006; 43(6):1303-1310. 

3. Ioannou GN, Splan MF, Weiss NS, McDonald 

GB, Beretta L, Lee SP. Incidence and predictors 

of hepatocellular carcinoma in patients with 

cirrhosis. Clinical gastroenterology and 

hepatology. 2007;5(8):938-945. 

4. El-Serag, Hashem B., Peter A. Richardson, and 

James E. Everhart. The role of diabetes in 

hepatocellular carcinoma: a case-control study 

among United States Veterans. The American 

journal of gastroenterology.2001; 96 (8): 2462-

2467. 

5. Arain SQ, Talpur FN, Channa NA, Ali MS, 

Afridi HI. Serum lipid profile as a marker of 

liver impairment in hepatitis B Cirrhosis 

patients. Lipids in health and disease. 2017; 

16(1):1-10. 

6. Hsu PP, Sabatini DM. Cancer cell metabolism: 

Warburg and beyond. Cell. 2008;134(5):703-

707. 

7. Rysman E, Brusselmans K, Scheys K, 

Timmermans L, Derua R, Munck S, et al., “De 

novo lipogenesis protects cancer cells from free 

radicals and chemotherapeutics by promoting 

membrane lipid saturation”. Cancer research. 

2010 ;70(20):8117-8126. 

8. Mittal S, El-Serag HB, Sada YH, Kanwal F, 

Duan Z, Temple S, et al., “Hepatocellular 

carcinoma in the absence of cirrhosis in United 

States veterans is associated with nonalcoholic 

fatty liver disease”. Clinical Gastroenterology 

and Hepatology. 2016 ;14(1):124-131. 

9. Nderitu P, Bosco C, Garmo H, Holmberg L, 

Malmström H, Hammar N, et al., “The 

association between individual metabolic 

syndrome components, primary liver cancer and 

cirrhosis”: a study in the Swedish AMORIS 



 Lipid profile and HCC aggressiveness, 2022 

587 
 

cohort. International journal of cancer. 2017; 

141(6):1148-1160. 

10. Pugh RN, Murray-Lyon IM, Dawson JL, 

Pietroni MC, Williams R. Transection of the 

oesophagus for bleeding oesophageal varices. 

Journal of British Surgery. 1973; 60(8):646-

649. 

11. Subramaniam S, Kelley RK, Venook AP. A 

review of hepatocellular carcinoma (HCC) 

staging systems. Chinese clinical 

oncology.2013; 2(4):33. 

12. Carr, Brian I., and Vito Guerra. A 

hepatocellular carcinoma aggressiveness index 

and its relationship to liver enzyme levels. 

Oncology. 2016; 90(4): 215-220. 

13. Rashed WM, Kandeil MA, Mahmoud MO, 

Ezzat S. Hepatocellular Carcinoma (HCC) in 

Egypt: A comprehensive overview. Journal of 

the Egyptian National Cancer Institute. 

2020;32(1):1-1. 

14. Akkiz H, Carr BI, Guerra V, Donghia R, Yalçın 

K, Karaoğullarından U, et al., “Plasma lipids, 

tumor parameters and survival in HCC patients 

with HBV and HCV”. Journal of translational 

science. 2021; 7(3).  

15. Bae JS, Lee JM, Yoon JH, Kang HJ, Jeon SK, 

Joo I, et al., “Evaluation of LI-RADS Version 

2018 Treatment Response Algorithm for 

Hepatocellular Carcinoma in Liver Transplant 

Candidates”: Intraindividual Comparison 

between CT and Hepatobiliary Agent–enhanced 

MRI. Radiology. 2021; 299(2):336-345. 

16. Elmenshawy, Heba, Ahmed Farid, and Hamada 

Khater. Role of PET/CT in Assessment of Post 

Interventional Treatment of Hepatocellular 

Carcinoma. Benha Medical Journal. 2021; 

38(special issue (Radiology)):54-63 

17. Eskandere D, Hakim H, Attwa M, Elkashef W, 

Altonbary AY. Role of Endoscopic Ultrasound-

Guided Fine-Needle Aspiration of Portal Vein 

Thrombus in the Diagnosis and Staging of 

Hepatocellular Carcinoma. Clinical Endoscopy. 

2021;54(5):745. 

18. Amarapurkar DN, Patel ND, Kamani PM. 

Impact of diabetes mellitus on outcome of 

HCC. Annals of hepatology. 2008; 7(2):148-51. 

19. Ruggieri A, Barbati C, Malorni W. Cellular and 

molecular mechanisms involved in 

hepatocellular carcinoma gender disparity. 

International journal of cancer. 2010 

;127(3):499-504. 

20. Shaker MK, Abdella HM, Khalifa MO, Dorry 

AK. Epidemiological characteristics of 

hepatocellular carcinoma in Egypt: a 

retrospective analysis of 1313 cases. Liver 

International. 2013 ;33(10):1601-1606. 

21. Khattab MA, Eslam M, Mousa YI, Ela-adawy 

N, Fathy S, Shatat M, et al., “Association 

between metabolic abnormalities and hepatitis 

C-related hepatocellular carcinoma”. Annals of 

hepatology. 2012; 11(4):487-494. 

22. Wu JM, Skill NJ, Maluccio MA. Evidence of 

aberrant lipid metabolism in hepatitis C and 

hepatocellular carcinoma. HPB. 2010 

;12(9):625-636. 

23. Zheng Z, Zhang C, Yan J, Ruan Y, Zhao X, San 

X, et al., “Diabetes mellitus is associated with 

hepatocellular carcinoma”: a retrospective case-

control study in hepatitis endemic area. PloS 

one. 2013; 8(12):e84776. 

24. Raffetti E, Portolani N, Molfino S, Baiocchi 

GL, Limina RM, Caccamo G, et al., “Role of 

aetiology, diabetes, tobacco smoking and 

hypertension in hepatocellular carcinoma 



Benha medical journal, vol. 39, issue 2, 2022 

 

588 
 

survival”. Digestive and Liver Disease. 2015 

;47(11):950-956. 

25. Ismail SA, El Saadany S, Ziada DH, Zakaria 

SS, Mayah WW, Elashry H, et al., 

“Cytokeratin-18 in diagnosis of HCC in patients 

with liver cirrhosis”. Asian Pacific journal of 

cancer prevention: APJCP. 2017; 18(4):1105. 

26. Demerdash HM, Hussien HM, Hassouna E, 

Arida EA. Detection of microRNA in hepatic 

cirrhosis and hepatocellular carcinoma in 

hepatitis C genotype-4 in Egyptian patients. 

BioMed research international. 2017;2017. 

27. Akkiz H, Carr BI, Guerra V, Kuran S, Altıntaş 

E, Üsküdar O, et al., “Characteristics of 

hepatocellular carcinoma aggressiveness factors 

in Turkish patients”. Oncology. 2018; 

94(2):116-24. 

28. Khalid J, Umar M, Ur-Rehman T, Ali M, Khan 

GM. Tumor aggression among hepatitis-C 

related hepatocellular carcinoma patients: an 

observational study regarding the impact of 

anti-HCV therapy. Infectious agents and cancer. 

2020; 15:1-3. 

29. Sun JC, Liang XT, Pan K, Wang H, Zhao JJ, Li 

JJ, et al., “High expression level of EDIL3 in 

HCC predicts poor prognosis of HCC patients”. 

World journal of gastroenterology: WJG. 2010; 

16(36):4611. 

 

 

 

 

 

 

 

 

30. Attallah AM, El-Far M, Omran MM, 

Abdelrazek MA, Attallah AA, Saeed AM, Farid 

K. GPC-HCC model: a combination of 

glybican-3 with other routine parameters 

improves the diagnostic efficacy in 

hepatocellular carcinoma. Tumor Biology. 

2016; 37(9):12571-12577. 

31. Cho, Yuri, Eun Ju Cho, Jeong-Ju Yoo, Young 

Chang, Goh Eun Chung, et al., “Association 

between Lipid Profiles and the Incidence of 

Hepatocellular Carcinoma”: A Nationwide 

Population-Based Study. Cancers. 2021; 13(7): 

1599. 

32. Ojo OC, Asaolu MF. Evaluation of Lipid 

Profile In Liver Cancer. Evaluation. 2013;3(3). 

33. Ahaneku JE, Taylor GO, Olubuyide IO, 

Agbedana EO. Abnormal lipid and lipoprotein 

patterns in liver cirrhosis with and without 

hepatocellular carcinoma. J Pak Med Assoc. 

1992 ;42(11):260-3. 

34. Carr BI, Giannelli G, Guerra V, Giannini EG, 

Farinati F, Rapaccini GL, et al., “Plasma 

cholesterol and lipoprotein levels in relation to 

tumor aggressiveness and survival in HCC 

patients”. The International journal of 

biological markers. 2018; 33(4): 423-431. 

 

 

To cite this article: Mostafa S. El Kady, Hesham A. Eisa, Al Shimaa H. lotfy, Tamer El Eraky. 

Association between Abnormalities of Serum Lipid Profile and The Aggressiveness Of HCV Related 

Hepatocellular Carcinoma (HCC). BMFJ 2022;39(2):573-588. DOI:10.21608/bmfj.2022.120061.1542 


