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Cardiovascular disease is still the most im-
portant cause of morbidity and mortality 

in industrialized countries [1]. Many factors are 
involved in the risk of cardiovascular disease, 
prominent among them high plasma triglyceride 
levels [2]. The APOC3 gene encodes for apolipo-
protein C3, which can increase plasma triglyc-
eride levels by blocking triglyceride hydrolysis 
and by attenuating the uptake of triglyceride-rich 
remnant lipoproteins by the liver.
Recently, rare mutations of the APOC3 gene that 
contribute to the loss of its function have been 
identified; they reduce triglyceride levels and 
subsequently the risk of vascular and coronary 
heart disease [3-5]. Petersen and colleagues found 
that the APOC3 rs2854116 and rs2854117 vari-
ants increased fasting plasma triglyceride levels, 
reduced plasma triglyceride clearance and were 
associated with NAFLD and insulin resistance [6]. 
Chronic hepatitis C (CHC) is often histologically 
characterized by liver steatosis, which seems to be 
a risk factor for atherosclerosis [7]. 
We evaluated in 58 patients with histologically 
proven CHC lacking other risk factors for athero-
sclerosis (smoking, hypertension, age >65 years) 

the role of the APOC3 polymorphism as a risk fac-
tor for atherosclerosis and cardiovascular disease 
in relation to the severity of liver steatosis and ca-
rotid intima-media thickness (IMT).
The patients, naïve for antiviral treatment, were 
clinically examined and tested for liver func-
tion, markers of HBV, HCV and HIV infections 
and evaluated for body mass index (BMI: kg/
m2), waist circumference, fasting triglyceride and 
cholesterol levels. Liver ultrasound scan and liv-
er biopsy were performed. Liver histology was 
evaluated by the Ishak scoring system to grade 
necroinflammation and fibrosis and by a home-
made scoring system for steatosis with partial 
modification of Kleiner score (score 1=1-10% of 
hepatocytes with fatty deposition, score 2=11-
30%; score 3=31-60%; score 4=>60%) [8, 9]. 
IMT was assessed by high-resolution B-mode 
ultrasonography in both carotid arteries at the 
levels of the common (CCA), internal (ICA) and 
bulb tracts, and IMT >1 mm was regarded as a 
cut-off value for carotid atherosclerosis (10). The 
APOC3 variants were determined as previously 
described [6].
The study was approved by the Ethics Committee 
of the Azienda Ospedaliera Universitaria of the 
Second University of Naples and patients gave 
their written informed consent. 
Table 1 shows the characteristics of the patients ac-
cording to the APOC3 variants. No significant dif-
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ferences were observed between the two groups 
of patients for all parameters evaluated, in par-
ticular for IMT, liver steatosis and those associat-
ed with fat metabolism (triglycerides, BMI, waist 
circumference), the only exception being a higher 
blood concentration of cholesterol (p=0.057) in 
patients with homozygosis for APOC3.
The APOC3 polymorphism does not seem to be a 
risk factor for carotid atherosclerosis in this small 

We investigated the role of the APOC3 polymor-
phism as a risk factor for atherosclerosis and car-

SuMMarY

diovascular disease in relation to liver steatosis in 
chronic hepatitis C.

Abbiamo studiato il ruolo del polimorfismo di APOC3 
come fattore di rischio per aterosclerosi e malattie cardio-

riaSSuNto

vascolari in relazione alla steatosi epatica correlata alla 
epatite cronica da HCV.

table 1 - General characteristics of chronic hepatitis C patients stratified according to the APOC3 variant.

APOC3 HOMO APOC3 HET p
Patients 13 45
Males, n (%) 4 (31) 26(58)
Age, years (mean ± SD) 53±9 53±12
BMI, (mean ± SD) 26±3 26±3.7
Waist circumference, (mean ± SD) 89±5 93±9.7 0.1
AST, U/L (mean ± SD) 57±42 66±46 0.5
ALT, U/L (mean ± SD) 82±47 101±87 0.4
gGT, IU/mL (mean ± SD) 33±19 54±54 0.1
Glucose, mg/dL (mean ± SD) 91±8 93±22 0.7
Triglycerides, mg/dL (mean ± SD) 108±43 110±63 0.9
Total cholesterol, mg/dL, (mean ± SD) 211±50 186±38 0.057
HCV RNA, IUx106 (mean ± SD) 3.5±10 2.2±1.2 0.38
HCV genotype, no. 
1
2
3
6
Missing

10
1
2
/
/

26
12
2
1
4

 HAI score, (mean ± SD) 6.6±4.3 5.8±3.4
 Fibrosis score, (mean ± SD) 2.3±1.3 2.3±1.4
 Steatosis score, (mean ± SD) 1.8±1.3 1.5±1.3 0.4
IMT, (mean ± SD) 
CCA 1±0.4 0.9±0.2 0.2
BULB 1±0.4 0.99±0.3 0.4
ICA 0.95±0.5 0.91±0.4 0.7

Homo: Homozygosis; HET: Heterozygosis; BMI: body mass index; AST: aspartate transaminase; ALT: alanine transaminase; HAI: histological activ-
ity index, IMT: intima-media thickness; CCA: common carotid artery, ICA: internal carotid artery; BULB: bulb of carotid artery.

CHC population, but larger studies are needed to 
confirm these preliminary data.
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