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Abstract: Background: Liver fibrosis is a wound healing response to various injuries to the liver. Liver biopsy is 
the gold standard for diagnosis and staging. Liver stiffness measurement (LSM) is a non-invasive physical approach 
for assessing liver fibrosis. Aim: impact of fasting and food intake on liver stiffness values measured by 
FibroscanTM. Methods: one hundred native patients with viral hepatitis (HCV=80, HBV=20) were enrolled. Liver 
functiontest, CBC, INR, HCV RNA, HBV DNA level and abdominal ultrasonography were done. Both APRI and 
FIB.4 formulae were calculated. LSM was done using FibroscanTM after 8 hours fasting and 90 minutes after eating 
diet (500 kcal, 55% carbohydrates, 25% fat and 20% protein). The patients were classified into F0-F1, F2-F3 and 
F4. Results: There was statistically significant difference (p=0.05) among the 3 groups regarding age, serum 
bilirubin, albumin, AST, ALT, INR, hemoglobin, platelets, APRI and FIB.4 score. In each group there was 
statistically significant (p=0.05) increase of LSM 90 minutes after meal compared to fasting status (F0-F1; 8.24 
±1.17 vs. 5.16 ±0.98 kPa), (F2-F3; 11.79 ±2.36 vs. 9.19 ±1.49 kPa), (F4; 22.41 ±7.17vs. 21.67 ±6.42) and total 
elastography value (13.65 ±10.15 vs. 11.57±8.62 kPa). The delta change (postprandial –fasting value) was more 
obvious with F4 fibrosis compared to F0-F1 (3.74 ±3.11 vs. 1.08 ±0.82 kPa) and F2-F3 (3.74 ±3.11 vs.1.6 ±1.97 
kPa). The delta change was more noted in HCV patients than HBV patients (2.32 ±2.56 vs.1.09 ±1.05 kPa; 
p=0.009). Conclusion: Food intake increases the liver stiffness value measured by FibroScanTM especially in HCV 
patients. 
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1. Introduction 

Liver fibrosis is the pathological yield of diseases 
that injure the liver like viral, autoimmune, metabolic, 
drug induced and congenital liver diseases. It is a 
wound healing process aiming at maintaining the 
integrity of the liver. Actually it is not a simple 
process but complicated signaling pathways process 
that ultimately activated the hepatic stellate cells with 
disturbances in the extracellular matrix with laydown 
of collagen [1]. By the time without elimination of the 
injurious agent the liver fibrosis progresses to 
cirrhosis. The advent of cirrhosis is usually associated 
with clinical sequlae especially when the patient is not 
compensated like ascites, portal hypertension, 
esophageal varices, encephalopathy and ultimately 
hepatocellular carcinoma[2]. 

Liver biopsy is the gold standard of liver fibrosis 
diagnosis and staging but it is associated with various 
drawbacks e.g. invasive, sampling errors as the 
pathology distribution is not homogenous, inter-
observer variation and may be associated with fatal 
complication like bleeding [3]. As a result the non-
invasive liver fibrosis diagnosis and staging was 
needed. This can be accomplished by physical 
methods by measuring the liver stiffness or laboratory 

methods and models e.g. FIB.4, APRI, FibroTest, 
etc.[4]. 

FibroScanTM is a physical diagnosis of liver 
fibrosis that has many advantages as being 
noninvasive, bedside, reproducible, painless, rapid and 
measures larger liver volume [5, 6]. 
The aim of the study was study the impact of fasting 
and food intake on liver stiffness values measured by 
FibroscanTM. 
 
2. Patients and Methods 

This study was conducted in National Liver 
Institute hospitals, Menoufia University, Egypt. Prior 
local ethical committee approval was obtained. 
Informed consent was obtained from all patients. 

One hundred treatment naïve patients with 
chronic viral hepatitis either HCV (n=80) or HBV 
(n=20) were included. They were either non-cirrhotic 
or cirrhotic but Child Pugh B (CTP) A or B. We 
choose two ages for inclusion to avoid bias; 35 and 55 
years old. 

Patients with the following criteria were 
excluded; Body mass index (BMI) <18kg/m2, BMI 
>30 kg/m2, other etiologies of liver disease e.g. 
autoimmune, acute hepatitis, CTP C and 
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hepatocellular carcinoma. 
All patients underwent full history taking and 

clinical examination. The following labs were done 
serum bilirubin, albumin, AST, ALT, CBC, INR, 
HCV antibody, HBs Ag, HCV RNA and HBV DNA 
level. Body mass index =weight (kg)/height (m)2. 
Liver cirrhosis diagnosis relied on clinical, laboratory, 
and abdominal ultrasonography findings [7]. 

The following formulae were used to indirectly 
assess fibrosis; APRI score [8] = (AST/upper limit 
normal)/Platelets 109L ×100 and FIB.4 [9,10]= [age 
(years) × AST (U/L)] /[Platelets (109L) × √ALT 
(U/L)]. 

Liver stiffness measurement was done using 
FibroScanTM (Echosens, Paris, France) after 8 hours 
fasting and 90 minutes after eating diet. This diet was 
egg, cheese, butter and juice with approximately 500 
kcal, 55% carbohydrates, 25% fat and 20% protein) 
over a maximum period of 20 min. 

The patients were in the supine position with 
maximally abducted right arm during measurement 
using the M probe. The results were expressed as a 
median value of the total measurements in kilo-Pascal 
(kPa). The examinations were considered reliable if 
>10 validated measurements were obtained from each 
patient with a success rate >60% and if the 
interquartile range (IQR) of all validated 
measurements was < 30% of the median value. The 
elastography value was correlated with fibrosis stage 
value [5, 6]. 
Statistical Analysis 

Data was statistically analyzed using IBM® 
SPSS® Statistics® version21 for Windows. Data are 
expressed as mean ±standard deviation. All p- values 
are 2 tailed, with values <0.05 considered statistically 
significant. 

Comparisons of the variables change in the same 
group were performed using Wilcoxon test for 
nonparametric data. Comparisons between multiple 
groups were performed by usage of ANOVA test for 
parametric variables and Kruskal Wallis Test for 
nonparametric variables. 
 
3. Results 

Firstly as shown in Table 1, there was 
statistically significant difference regarding age among 
the different groups were patients with F4 fibrosis 
were mainly elder (81.2 vs. 18.8%) in contrast to F0-
F1 group (27.5 vs. 72.5%) and F2-F3 group (46.4 vs. 
53.6%). 

There was statistically significant difference 
(p<0.05) among the different groups as regards serum 
bilirubin (1.0 ±0.39, 0.82 ±0.20 vs. 0.74±0.26 mg/dL), 
serum albumin (4.19 ±0.47, 4.21 ±0.55 vs. 4.89 ±6.23 
g/dL), AST (58.7 ±22.89, 57.42 ±32.24 vs. 35.71 
±12.57 IU/L) and ALT (57.28±29.53, 58.66 ±42.08 

vs. 38.58 ±20.03 IU/L). The same was for the INR 
(1.20±0.20, 1.06 ±0.07 vs. 1.07 ±0.09). 

Meanwhile non-statistically significant 
difference was found concerning WBCs and platelets 
count in contrast to hemoglobin (13.68±1.54, 
13.88±1.46 vs12.93 ±1.70 g/dL) and platelets (262.40 
±86.8, 216.50 ±57.08 vs.146.34 ±49.15 109/L). 

There was a statistically significant difference 
concerning both FIB.4 and APRI score. The 
percentage of FIB.4 score coinciding with fibrosis 
stage measured by FibroscanTM was as following; F0-
F1 (85.5%), F2-F3 (39.3%) and F4 (90.6%). The 
percentage of APRI score coinciding with fibrosis 
stage measured by FibroscanTM was as following; F0-
F1 (92.5%), F2-F3 (28.6%) and F4 (93.8%). 
Table 2 showed the effect of fasting and meal intake 
on liver stiffness values. In each stage of measurement 
there is statistically significant (p=0.001) increase of 
the liver stiffness 90 minutes after meal compared to 
fasting status (F0-F1; 8.24 ±1.17 vs. 5.16 ±0.98 kPa), 
(F2-F3; 11.79 ±2.36 v.9.19 ±1.49 kPa), (F4; 22.41 
±7.17 vs. 21.67 ±6.42) and total elastography value 
(13.65 ±10.15 vs. 11.57±8.62 kPa). 

As shown in Figure 1, there was statistically 
significant difference (p=0.001) regarding the delta 
change of liver stiffness (postprandial –fasting value) 
between the three groups. The delta change was more 
obvious with F4 fibrosis compared to F0-F1 (3.74 
±3.11 vs. 1.08 ±0.82kPa) and F2-F3 (3.74±3.11 vs.1.6 
±1.97 kPa). The delta change in F0-F1 and F2-F3 was 
comparable. The overall delta change was 2.07±2.39 
kPa. The delta change was more obvious in HCV 
patients than HBV patients (2.32 ±2.56 vs. 1.09±1.05 
kPa; p=0.009) as shown in Figure 2. 
 
4 Discussion 

Liver fibrosis is a reversible wound-healing 
response that develops after either acute or chronic 
cellular injury [11]. Advanced stages of liver fibrosis 
are associated with increased morbidity and mortality 
[12]. Liver biopsy is the gold standard for liver 
fibrosis [13, 14] but nowadays noninvasive methods 
are currently used. 

FibroScanTM is noninvasive physical diagnosis of 
liver fibrosis. One of its advantages that it examines a 
volume of the liver that is 100 times bigger than a 
biopsy sample and is therefore far more representative 
of the hepatic parenchyma [13, 15,16]. 

Traditionally the patient was fasting before 
measuring the liver stiffness by FibroScanTM. But what 
is the effect of food intake. A pilot study found that 
food intake may increase the liver stiffness value that 
was confirmed in other recent studies. 

The earlier study of Mederacke et al., revealed 
that the liver stiffness increased after meal or food 
consumption in HCV patients and the control. It 
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increased immediately with food up to 60 minutes and 
normalized 180m post- prandial [17]. Arena et al., 
conducted another study on HCV patients. They 
measured the liver stiffness after fasting and 15, 30, 
45, 60, and 120 minutes post prandial. The liver 
stiffness increased after meal up to 45 minutes and 
normalized within 120 minutes. This phenomenon was 
more marked with advanced fibrosis stages especially 
those with cirrhosis [18]. 

In small number study by Berzigotti et al., 
conducted in patients with cirrhosis and portal 
hypertension [19]. The liver stiffness, portal blood 
flow and hepatic artery blood flow ±HVPG were 
measured at fasting and 30 minutes postprandial. The 
liver stiffness increased postprandial and was 
correlated to increased hepatic artery blood flow 
unlike portal blood flow. Tangpradabkiet et al., 
studied this topic in chronic HBV patients compared 
to HCV patients [20]. Both groups were the same for 
the postprandial increase in the liver stiffness. 

In low number study conducted by Alvarez et al., 
both the liver stiffness and the portal blood flow were 
measured after fasting and 30 minutes post meal. Both 
variables increased postprandial. This effect was the 
same in patients with <F1 and >F1 [21]. Barone et al., 

measured the liver stiffness and portal blood flow 
after fasting and 60 min post prandial [22]. Both 
increased after meal consumption. Totally liver 
stiffness and all its subgroup stages increased 
postprandial. It is more obvious with advanced 
fibrosis. The liver stiffness correlated with portal 
blood flow changes in non-F4 patients only [22]. 

The explanation for this phenomenon is that 
there is increased blood flow to the liver after meals 
that increased the liver stiffness value. This effect is 
clear in patients with advanced fibrosis or cirrhosis 
[23-26]. 

Some studies found correlation between the liver 
stiffness increase and portal vein flow increase [22] 
and other found with only hepatic artery flow increase 
[19]. 
In our study the liver stiffness increased after food 
intake in accord with other previous studies [17-22]. 
This change was more obvious in F4 patients in accord 
with [18, 22] and in contrast to [21]. Patients with 
HCV had more delta change than HBV patients that is 
not in accord with [20]. 
In conclusion; Food intake increases the liver 
stiffness value measured by FibroScanTM especially in 
HCV patients. 

 
 

Table 1. Comparison of the baseline parameters among the different groups. 
 Liver stiffness stage  

P F0-F1 F2-F3 F4 
N=40 N=28 N=32 

Age 35 years 29 (72.5%) 15 (53.6%) 6 (18.8%) 0.001 
55 years 11 (27.5%) 13 (46.4%) 26 (81.2%) 

Sex Male 25 (62.5%) 20 (71.4%) 22 (68.8%) 0.719 
Female 15 (37.5%) 8 (28.6%) 10 (31.2%) 

Virology HCV 32 (80%) 20 (71.4%) 28 (87.5%) 0.3 
HBV 8 (20%) 8 (28.6%) 4 (12.5%) 

Bilirubin mg/dL 1.00 ±0.39 0.82 ±0.20 0.74 ±0.26 0.007# 
Albumin g/dL 4.19 ±0.47 4.21 ±0.55 4.89 ±6.23 0.004# 
AST IU/L 58.7 ±22.89 57.42 ±32.24 35.71 ±12.57 0.001# 
ALT IU/L 57.28 ±29.53 58.66 ±42.08 38.58 ±20.03 0.002# 
INR 1.20 ±0.20 1.06 ±0.07 1.07 ±0.09 0.003 
Hemoglobin g/dL 13.68 ±1.54 13.88 ±1.46 12.93 ±1.70 0.05 
WBCs 109/L 6.80 ±1.97 7.24 ±1.67 6.36 ±2.11 0.224 
Platelets 109/L 262.40 ±86.8 216.50 ±57.08 146.34 ±49.15 0.001 
 
FIB.4 

Normal 34 (85.5%) 14 (50%) 0 (0%)  
0.001 F2-F3 6 (15%) 11 (39.3%) 3 (9.4%) 

Cirrhotic 0 (0%) 3 (10.7%) 29 (90.6%) 
 
APRI 

Normal 37 (92.5%) 16 (57.1%) 0 (0%)  
0.001 F2-F3 3 (7.5%) 8 (28.6%) 2 (6.2%) 

Cirrhotic 0 (0%) 4 (14.3%) 30 (93.8%) 
#Kruskal Wallis Test 
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Table 2. Liver stiffness change with food intake 
 Liver stiffness (kPa)  

P Fasting 90m post-meal 
F0-F1 5.16 ±0.98 8.24 ±1.17 0.001# 
F2-F3 9.19 ±1.49 11.79 ±2.36 0.001# 
F4 21.67 ±6.42 22.41 ±7.17 0.001# 
Total Stiffness 11.57±8.62 13.65 ±10.15 0.001# 
#Wilcoxon test 

 
Figure 1. Delta change of the liver stiffness in the different groups 

 
Figure 2. Delta change of the liver stiffness in HCV and HBV patients. 
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