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Abstract 

   Intrahepatic distant recurrence, after successful radiofrequency ablation for hepatocellular 
carcinoma, is related to many factors. Underlying liver fibrosis/cirrhosis severity thought to be 
one of these contributors. FIB-4 index is a non-invasive marker which reflects the severity of 
liver fibrosis. The aim of this study was to evaluate the prognostic value of FIB-4 index after 
radiofrequency ablation for hepatocellular carcinoma with curative intent. This retrospective 
study included 121 HCV related hepatocellular carcinoma patients with Child class A who un-
derwent radiofrequency ablation between 1/2010 & 12/2014. The study assessed the overall 
survival and denovo intrahepatic distant recurrence using pretreatment FIB-4 index.  
   The result showed that pretreatment FIB- patients had significant better free 
intrahepatic distant recurrence and overall survival rates after radiofrequency ablation when co-
mpared to those with pretreatment FIB-4 index of > 3.25, even in subsets of patients with Child 
score 5, single lesion or lesions< 3cm. Also, FIB-4 index was useful prognostic predictor of in-
trahepatic distant recurrence and overall survival after radiofrequency ablation in Child class A 
patients in uni and multivraite analysis.  
Key words: FIB-4 index, Hepatocellular carcinoma, Intrahepatic distant recurrence, Non- inva-
sive fibrosis markers, Radiofrequency ablation. 

Introduction 
   Radiofrequency ablation (RFA) proved an 
effective nonsurgical curative treatment op-
tion for hepatocellular carcinoma (Bruix and 
Sherman, 2011). Intrahepatic recurrence of 
HCC after RFA is either local recurrence or 
de novo intrahepatic distant recurrence 
(IDR). Local recurrence results from direct 
spread of the original tumour (Poon et al, 
2000). Whereas IDR was believed to devel-
op in a preneoplastic liver in a location away 
from the original tumour through a process 
called multicenteric occurrence (Nakashima 
and Kojiro, 2001). The underlying degree of 
liver fibrosis or cirrhosis might app ear to be 
significantly associated with de novo recurr-
ence (Imamura et al, 2003). To measure fib-
rosis or cirrhosis degree before curative trea-
tment modalities in a trial to predict progno-
sis was indicated (Sumida et al, 2012).  
The FIB-4 index is a non-invasive marker of 
liver fibrosis (Sterling et al, 2006) proved to 
be correlated with the degree of liver fibro-

sis in chronic liver disease patients due to di-
fferent etiology without HCC, but, still blu-
rred whether it could be a biomarker to pre-
dict prognosis in HCC patients perform-ed  
RFA with curative intent (Xiao et al, 2015). 
   The study aimed to evaluate the FIB-4 in-
dex impact on overall survival (OS) & den-
ovo IDR after successful RFA for HCV re-
lated HCC patients with Child-Pugh class A. 

Patients and Methods 
This study protocol and all procedures per-
formed were approved by and in accordance 
with the ethical standards of the Institutional 
and National Research Committee, Faculty 
of Medicine, Ain Shams University, Cairo, 
and with the ethical standards laid down in 
an appropriate version of the WMA Declara-
tion of Helsinki (1964) and its later amend-
ments or comparable ethical standard. Infor- 
med consent was obtained from all included 
participants before the RFA procedure. The 
retrospective study was conducted at Tropic- 
al Medicine department & HCC  
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clinic, Ain Shams University Hospitals. Da-
ta were retrieved from the HCC patients  
files performed RFA from January 2010 till 
December 2014. They were 2695 consecu-
tive adult Egyptian patients, but 121 under-
went RFA were selected and enrolled based 
on inclusion and exclusion criteria.  
   Inclusion criteria were: 1- Child class A 
patients, 2- HCC according to AASLD prac-
tice guidelines (Bruix and Sherman, 2011), 
3- Underwent RFA for HCC according to 
Barcelona-clinic-liver-cancer (BCLC) stag-
ing system (Bruix and Sherman, 2011), 4-
Complete tumor response after a month 
from RFA after modified RESICT criteria 
i.e. complete disappearance of intra tumoral 
enhancement in all target lesions using dyn-
amic imaging; CT or MRI (Lencioni and  
Llovet, 2010), & 5- positive HCV antibody.  
Patients excluded were: i- previous HCC tre-
atment; ii- local recurrence after RFA; de-
fined direct dissemination of original tumor 
along the ablated lesion peripheral margin 
(Goldberg et al, 2009), iii- conditions affect-

ed platelet count as splenectomised patients, 
acute or chronic renal failure, chronic obstr-
uctive lung disease, hematologic disorders & 
malignancies, iv- on drugs as inhibitors of 
platelet function or aspirin, ticlopidine, clop-
idogrel, non-steroid antiinflammatory within 
6 months prior RFA, & v- liver disease other 
than HCV as HBV. 
   The pre-treatment demographic, clinical 
and laboratory were collected from the reco-
rds of the patients which included: Full per-
sonal history taking and clinical examina-
tion; complete blood picture; complete liver 
profile; etiology of underlying liver disease 
(viral, autoimmune, etc.); renal function te-
sts; abdominal ultrasound; alpha fetoprotein 
(AFP) level, triphasic spiral abdominal CT 
and/or MRI and calculation of FIB4 index at 
time of diagnosis. 
   Calculation of FIB-4 index: FIB-4 index 
was calculated from the patient data at the 
time of diagnosis which was within 2 weeks 
of RFA using the following formula (Wai et 
al, 2003): 

FIB-4= Age (years) x AST (IU/L) 
Platelet count (109/L) x (ALT IU/L)1/2 

A FIB-4 index > 3.25 with positive predic-
tive value confirmed significant fibrosis (F3-
F4) of 82%, a specificity of 98% (Vallet-
Pichard et al, 2007). This cutoff value eval-
uated impact of underlying fibrosis/cirrhosis 
on OS and IDR free survival after RFA. 
   Follow up of patients after RFA: All pa-
tients were followed up by AFP and tri-
phasic spiral CT and/or MRI performed 1 
month after RFA then every 3 months for 
the next 2 years then every 6 months there-
after to evaluate the recurrence. All enrolled 
patients were evaluated for IDR free surviv-
al and OS after RFA and their relation to 
pre-treatment FIB 4 index. IDR was defined 
as intrahepatic recurrence beyond the abla-
tive margin of 0.5-1.0cm away from ablated 
lesion (Goldberg et al, 2009). 
   Radiofrequency ablation technique: This 
procedure was carried-out in the interven-
tional radiology unit, Ain-Shams University 
Hospital. Tumor must be visualized with US 

and accessible via tpercutaneous route. The 
patients were placed in supine position and 
had anesthesia in the form of propofol 1% 
infusion with 10cm infiltration local anes-
thesia at the site of electrode entry to de-
crease post procedure pain. The radiofre-
quency device used was cool tip RF system, 
valley lab USA, Mass-with maximum power 
output capability of 200 W and produces a 
480 kHz waves, with display parameters in-
cluding: impedance, current, power and te-
mperature. RF electrodes used was cooled-
tip electrode needle of 2 types, single for 

luster for ablating 
lesions 3-5cm in diameter. Subcostal appr-
oach was generally used for left lobe lesions. 
However, for right lobe lesions either sub-
costal or intercostal approaches were used.  
   Statistical analysis: Data were computeriz- 
ed and analysed using Statistical Package for 
Social Sciences (SPSS) software computer 
program version 20. Data were expressed as 
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M±SD for quantitative parametric measures 
in addition to Median Percentiles for quantita-
tive non-parametric measures and both num-
ber and percentage for categorized data. Stu-
dent t test compared means between 2 groups 
for parametric data. Mann Whitney Test (U 
test) compared between two independent 
groups for non-parametric data. Chi square 
test was used to examine the relationship 
between two qualitative variables. Survival 
analysis estimated the OS and IDR-free sur-
vival probabilities after RFA, using Kaplan-
Meier method. Log-rank test determined pa-

in cumulative OS & IDR-free survival rates. 
Logistic regression assessed significance. 
They sorted sensitivity to discriminate accord-
ing to P values, as absolute figures and as a 
standard error of estimate (95P). A P= 0.05 

 
Results 

This study included 121 patients, 89 (73.6%) 
were males and 32 (26.4%) were females 
and the mean age of all enrolled patients was 
57.23 years. Child A5 patients were 49 
(40.5%) and 72 (59.5%) patients were Child 
score 6. The Mean FIB4 score was 5.1. The 
mean MELD score was 9.59. The AFP me-
dian was 20.8. Patients with single lesion 
were 92 (76%), with 2 lesions 27 (22.3%) & 
2 lesions (1.7%), with largest lesion mean 
 size was 2.78cm.  
   Patients were categorized into GI 34 with 
FIB- and G2 87 with >3.25 
G1 had significant lower mean serum albu-
min values (3.5±0.47g/ml) and platelets 
(100287.4±28023.21cell/m3) than G2 (3.72 
±0.48 & 170147.1± 65304.94 respectively). 
Also, 25 patients (73.5%) had Child score 5 
& 9 (26.5%) had Child score 6 in G1. In G2, 
63 patients (72.4%) had Child score 6 & 24 
(27.6%) had Child score 5 (Tab. 1).     
   OS rates at 1, 2 & 3 years after RFA were 
100%, 93.5% & 80.5% respectively for pa-
tients with pretreatment G1 were significant 
better (P <0.05) than those with pretreatment 
G2 (95.4 %, 80.0% & 61.3% respectively). 
IDR free survival rates at 1, 2 & 3 years af-

ter RFA were 97.1%, 76.5% & 39.7% re-
spectively in patients with pretreatment G1 
were significant better (P=0.001) than those 
with pretreatment G2 (73.6%, 35.4% & 
13.5% respectively) (Fig. 1). 
   In 49patients with Child score 5, OS rates 
at 1, 2 & 3 years after RFA were 100%, 
96.0% & 96.0% respectively for patients G1 
and 100 %, 83.3% & 68.9% respectively for 
G2. Also, denovo IDR free survival rates at 
1, 2 & 3 years were 96.0%, 80.0% & 39.4% 
respectively for patients G1 and 91.7%, 
40.7% & 15.3% respectively for G2. Curves 
compared by Log rank test showed that pa-
tients G1 showed significant better OS and 
IDR free survival after RFA than G2 (Fig. 
2a). In 72patients with Child score 6, OS 
rates at 1, 2 & 3 years after RFA were 
100%, 85.7% & 85.7% respectively for pa-
tients G1 and 93.7 %, 78.5% & 58.2% re-
spectively for G2. IDR free survival rates at 
1, 2 & 3 years were 100%, 66.7% & 40.05% 
respectively for patients G1 and 66.7%, 
33.3% & 12.7% respectively for G2. Curves 
comparison did not show significant differ-
ence between among groups regarding OS 
rates (P=0.192). Patients G1 showed better 
significant IDR free survival rates after RFA 
than G2 with Child score 6 (P =0.018) (Fig.  
2b).    
   In 89patients with lesions < 3cm, overall 
survival rates at 1, 2 & 3 years after RFA 
were 100%, 93% & 93% respectively for pa-
tients G1 and 98.2%, 87.3% & 70% respect- 
ively for G2. IDR free survival rates were 
96.9%, 78.1% & 42.6% respectively for pa-
tients G1 and 82.5%, 47% & 17.5% respec-
tively for G2. No significant difference was 
in groups regarding overall survival rates af-
ter RFA (P =0.066), patients G1 showed sig-
nificant better denovo IDR free survival rat-
es after RFA than G2 (Fig.  3).  
   In 91patients with single lesion, OS rates 
at 1, 2 &3 years after RFA were 100%, 96% 
& 96% respectively for patients G1 and 
95.5%, 81.4% & 61% respectively for G2. 
IDR free survival rates at 1, 2 & 3 years 
were 96%, 80% & 47.1% respectively for 
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patients G1 and 80.3%, 44.2% &14.6% re-
spectively for G2. Log rank test showed that 
patients G1 showed significant better overall 
survival (p=0.008) and denovo IDR free sur- 
vival (P <0.001) after RFA than G2 (Fig.  4)  
   Tumor size, Child score, and tumor num-
ber of pretreatment Fib 4 index (p<0.05) 
were significantly associated with OS after 
RFA by univariate logistic regression. Mul-
tivariate logistic regression showed only lar-
ger tumor size (p=0.005, OR=3.65), higher 
tumor number (p=0.007, OR=2.968) and 

higher pretreatment FIB-4 index (p=0.019, 
OR=3.045) were independent risk factors 
associated with lower OS rates (Tab. 2). 
  Tumor No. (p=0.040, OR=4.136) & pre-
treatment FIB-4 index (p=0.047, OR=2.772) 
were factors significantly associated with 
IDR after RFA using univariate logistic reg-
ression analysis. By using multivariate logi-
stic regression analysis, only high pretreat-
ment FIB 4 index (p=0.035, OR=6.267) was 
an independent risk factor associated with 
higher IDR rates after RFA (Tab. 3). 

Table 1: Patients with FIB- & >3.25 regarding laboratory data, MELD & Child scores 
Variants  (n=34) Fib4 > 3.25 (n=87) P-value 
AST* (IU/ml) M±SD 49.47 ± 30.56 56.54 ± 34.58 0.331 
ALT**(IU/ml) Median (IQR) 43 (31  66) 50 (28  71) 0.621 
Bilirubin*(mg/dl) M±SD 1.01 ± 0.35 1.15 ± 0.46 0.119 
Albumin* (g/dl) M±SD 3.72 ± 0.48 3.4 ± 0.47 0.001 
Platelet* (cells/m3) M±SD 170147.1 ± 65304.94 100287.4 ± 28023.21 0.000 
Creatinin* mg/dl) M± SD 0.94 ± 0.17 0.97 ± 0.14 0.238 
AFP** (ng/ml) Median (IQR) 21.25 (7.4  69) 20.8 (10  93) 0.804 
INR* M±SD 1.26 ± 0.14 1.29 ± 0.14 0.323 
Meld* M±SD 9.09 ± 2.05 9.78 ± 2.45 0.147 

Child score*** 
A5 25 (73.5%) 24 (27.6%) 

0.000 
A6 9 (26.5%) 63 (72.4%) 
*: t-test; **: Mann-Whitney test; ***: Chi-square test 

 

Table 2: Univariate and multivariate logistic regression analysis for predictors of overall survival 

Variants 
Univariate analysis  Multivariate analysis 

P-value Odds ratio (95% CI) P-value Odds ratio (95% CI) 
Age 0.087 1.050 (0.993- 1.110)    
Sex 0.762 0.876 (0.372- 2.062)   
Child score 0.024 2.630 (1.136- 6.088)   
Tumor size 0.000 5.042 (2.127- 11.956) 0.005 3.650 (1.473- 9.043) 
Number of tumors 0.007 4.031 (1.858- 8.808) 0.007 2.968 (1.067-6.683) 
Pretreatment AFP  0.467 1.231 (0.704- 2.152)   
Pretreatment Fib 4 0.005 4.876 (1.634- 15.594) 0.019 3.045 (1.256- 7.673) 

AFP: Alpha feto-protien 
 

Table 3: Univariate and multivariate logistic regression analysis for predictors of IDR 
 Univariate analysis  Multivariate analysis 
 P-value Odds ratio (95% CI) P-value Odds ratio (95% CI) 

Age 0.429 1.029 (0.959- 1.104)   
Sex 0.563 0.705 (0.215- 2.306)   
Child score 0.245 1.795 (0.670- 4.807)   
Tumor size 0.569 1.038 (0.941- 1.105)   
N of tumors 0.040 4.136 (1.343- 33.770)   
Pretreatment AFP  0.052 2.371 (0.992-5.668)   
Pretreatment Fib 4 0.047 2.772 (1.012- 7.590) 0.035 6.267 (1.775- 50.699) 

Discussion 
   Intrahepatic recurrence after RFA represe-
nted a major drawback affecting patient sur-
vival results (Yoshida et al, 1999). Others 
reported that incidence of HCC development 
increases with progression of underlying 
fibrosis/ cirrhosis, and confirmed liver fibro-
sis as a risk factor for HCC recurrence after 
curat-ive hepatectomy (Ko et al, 2002; Gas-

smann et al, 2010; Kaibori et al, 2013; 
Toyoda et al, 2015).  
   To the authors knowledge none evaluated 
FIB-4 index as a predictor of OS and IDR 
after RFA in HCC patients with Child A, 
HCV-related cirrhosis. There was a great 
difference between Child A and B patients 
and even a great heterogeneity exits between 
Child B patients themselves regarding liver 
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dysfunction, patient performance status of 
the and the overall survival (Cholongitas and 
Burroughs, 2012). So, only Child class A 
patients were selected to prevent the con-
founding influence of these factors on sur-
vival rates.  
   In the current study, the pretreatment FIB-
4 index patients were categorized into (G1) 
with FIB-  and (G2) with FIB-4 > 
3.25.  The HCC patients G1 showed signifi-
cant better OS and IDR free survival rates at 
1, 2 & 3 years after RFA when compared to 
those of G2. The univariate analysis showed 
that tumor size, Child score, tumor number 
and pretreatment G1 were significantly as-
sociated with poor OS rates after RFA, but 
only tumor size, tumor number and pretre-
atment G2 were independent risk factors as-
sociated with lower OS rates on multivariate 
analysis. As to the IDR, univariate analysis 
showed that tumor number and pretreatment 
G1 were significant predictors of IDR after 
RFA, while only pretreatment G2 showed an 
independent risk factor associated with IDR 
after RFA. This agreed with Ito et al. (2015) 
who examined Child A HCC patients un-
derwent hepatect- omy/local ablative tech-
niques, and found that patients with FIB-4 
index <2.0 had a hi-ghest survival rate, fol-
lowed by those with FIB- & 
<4.0, and then those with FIB- , 
with recurrence rate of FIB-
was higher than others.  
   Also, Toyoda et al. (2015) and Liao et al. 
(2017) found that patients with a preopera-
tive FIB- -
tter OS and recurrence free survival rates af-
ter curative resection than those with a pre-
treatment FIB- .   
   In agreement with the present study, high-
er FIB-4 index was associated with lower 
survival rate after curative hepatectectomy 
in univariate analysis as well as in multivari- 
ate analysis along with age, tumor size >5 
cm, multiple tumor, portal vein invasion, bl-
ood loss and transfusion during hepatecto-
my. It was associated with recurrence after 
curative hepatectectomy in univariate analy-

sis as well as in multivariate analysis along 
with tumor size and multiple, portal vein in-
vasion, blood loss and blood transfusion du-
ring hepatectomy (Toyoda et al, 2015). The 
FIB-4 index was an independent predictive 
factor for HCC prognosis in Child A class 
patients after surgery/ablative techniques 
(Ito et al, 2015). FIB-4 > 3.25 also was an 
independent risk factor for late recurrence 
(>24 months) after surgery in uni- and mul-
tivariate analysis (Liao et al, 2017).  
   The present results disagreed with Soe et 
al. (2013) who correlated between different 

4 index) and intrahepatic distant recurrence 
of HCC after RFA. They found that only 
high levels of AFP and age platelet index at 
baseline predict IDR of HBV-related HCC 
after RFA, but other non-invasive markers 
included FIB-4 were not significant. Also, 
high aspartate aminotransferase-to-platelet 
ratio (APRI) index was only an independent 
risk factor for IDR after RFA, but FIB-4 and 
other markers were not significant (Chung et 
al, 2016). This discrepancy might be due to 
that their patients were infected with HBV 
and with Child class A and B.  
   In the current study, there were 49 patients 
with Child score 5, with pretreatment FIB-4 

free survival rates after RFA than those with 
FIB-4 >3.25. But, in patients with Child 
score 6, statistical difference was found re-
garding IDR free survival but did not eluci-
date difference as to OS rates. This agreed 
with Ito et al. (2015) whose patients with 
pretreatment FIB-
significant better IDR free survival rates af-
ter RFA than with FIB-4 >3.25 with Child 
score 5 & 6. This proved that Child class A 
patients have diverse degrees of liver fibro-
sis even with minimum score of Child 5.  
   In the present study the influence of tumor 
factors impact of the FIB-4 score was evalu-
ated in patients with lesions < 3cm and in 
patients with single lesion. Patients with pre-
treatment FIB- showed significant 
better IDR free survival rates after RFA than 
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those with FIB-4 >3.25 in both groups. Al-
so, patients with pretreatment FIB-
had significant better OS rates after RFA 
than those with FIB-4 >3.25 patients with 
single lesion. FIB-4 index proved a powerful 
predictor value, especially in IDR, even in 
patients with small or single lesion.  

Conclusion 
   FIB-4 index proved a useful prognostic 
marker in HCV related Child A patients un-
dergone RFA for HCC. Patients higher FIB-
4 index were associated with mortality and 
recurrence after RFA and follow up after 
RFA was indicated. FIB-4 index might be 
incorporated in evaluation of those patients 
outcome. The Egyptian HCC patients more 
than 90% were attributable to chronic HCV. 
Prognostic FIB-4 must investigate HCC pat-
ients to other etiology cause than HCV. Al-
so, role of sustained virological response 
(SVR) to antiviral treatment as more than 
80% of cohort was not eligible to interferon. 
More studies is a must to highlight the im-
pact of SVR in era of direct acting antiviral 
therapies on HCC patients, prognosis.  
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Explanation of figures 
 Fig 1: Kaplan Meier curves comparing patients with pretreatment FIB-
IDR free survival rates after RFA using log rank test . 
Fig 2: Comparison between patients with a pretreatment FIB-4 index 
in a subset of patients with Child score A5 (fig 2a) and Child score A6 (fig 2b) using kaplan curve and log rank test. 
Fig.3: Comparison between patients with a pretreatment FIB-4 index 
rates after RFA in a subset of patients with lesion < 3 cm using kaplan curve and log rank test. 
Fig. 4: Comparison between patients with a pretreatment FIB- rding OS and denovo IDR free survival rates 
after RFA in a subset of patients with single lesion using kaplan curve and log rank test 
 

 

 
 

   

 


