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FIB-4 index serves as a noninvasive prognostic
biomarker in patients with hepatocellular
carcinoma
A meta-analysis
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Abstract
Background: Liver fibrosis index FIB-4 has been reported to be linked with hepatocellular carcinoma (HCC) prognosis, but the
results were not consistent. This study aimed to synthetically explore the relationship between FIB-4 and clinical outcomes of HCC.

Methods: A number of online databases were searched for relevant articles published before March 1, 2018. Hazard ratios (HRs)
with 95% confidence intervals (95%CIs) were calculated to assess the prognostic value of the FIB-4 index in patients with HCC using
Stata SE 12.0.

Results: Eight articles (including 10 cohort studies) with 3485 HCC patients were finally included for analysis. The pooled results
showed that FIB-4 index was significantly associated with overall survival (OS) for patients with HCC (HR=1.74, 95% CI: 1.41–2.07,
P<.001). And HCC patients with higher FIB-4 score were at significantly greater risk of recurrence 1.53 (95% CI: 1.29–1.78,
P<.001). Subgroup analysis based on the treatment, stage and analysis type also confirmed the prognostic values of the FIB-4 score
for OS and recurrence-free survival (RFS) in HCC.

Conclusions: FIB-4 index might be a useful predictive marker in patients with HCC.

Abbreviations: 95% CIs = 95% confidence intervals, ALT = alanine transaminase, AST = aspartate aminotransferase, DFS =
disease-free survival, HCC = hepatocellular carcinoma, HRs = hazard ratios, NOS = Newcastle–Ottawa scale, OS = overall survival,
RFS = recurrence-free survival.
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1. Introduction

Hepatocellular carcinoma (HCC) is the third leading cause of
cancer-related death worldwide and over half of the new HCC
cases and deaths occurred inChina.[1–2]Hepatectomy is considered
themost commonly curative treatment inHCCpatients.However,
their prognosis, especially the long-term survival rate remains
unsatisfactory because of the high frequency of tumor recur-
rence.[3–4] Thus, predicting the survival and recurrence for HCC
patients can help to guide their post-treatment management.
There are many risk factors for HCC, including viral infection

and fibrosis degree, which are also closely related to HCC
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prognosis. FIB-4 index, a novel scoring system, can be
calculated by the following formula: age x AST/platelet count [x
103/mL] x [ALT]1/2.[8] It was previously used to assess the severity
of liver fibrosis and considered to be a useful fibrosis scoring
systems.[9–10] Interestingly, some studies reported that the FIB-4
score was correlated with the prognosis of HCC in recent years,
and it could serve as a prognostic factor for HCC.[5,11–13]

However, the prognostic value of the FIB-4 index in HCC remain
inconsistent from current clinical reports.[15–18] Therefore, the
aim of this meta-analysis was to systematically evaluate the
relationship between the FIB-4 index and HCC patient outcomes
after treatments and provide a better understanding of the impact
of the FIB-4 index on HCC patient prognosis.

2. Materials and methods

2.1. Search strategy and study selection

Due to our work is a meta-analysis of the published literature, the
ethical approval is not required. The following online databases
were searched for eligible articles: PubMed, Web of Science,
Cochrane Library, Embase, Wanfang Data, and China National
Knowledge Infrastructure (CNKI). The retrieval time was updated
as of March 1, 2018. The search terms were as follows: (FIB-4 OR
Fibrosis-4) AND (hepatocellular OR liver OR hepatic) AND
(carcinomaORcancerORneoplasmORtumor).Wealsomanually
reviewed the references in relevant studies for potential studies.
Inclusion criteria:
(1)
 an article explored the prognostic impact of FIB-4 index in
primary HCC;
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Figure 1. The flow chart of literature selection.
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(2)
(3)
a definite cutoff value of FIB-4 was given;
the hazard ratio (HR) with 95% confidence intervals (95%

CI) for overall survival (OS), disease-free survival (DFS) or
recurrence-free survival (RFS) was available;
Patients were divided into 2 groups according to the FIB-4
(4)

score.

The unpublished data without peer-review was excluded and if
2 articles involving overlapping populations, the one with the
largest number of cases or higher-quality was included.

2.2. Data extraction and quality assessment

According to standardized data-collection protocol, the follow-
ing information was abstracted from each included study by 2
investigators, independently: the name of the first author,
publication year, country, included period, study type, sample
2

size, age, method of treatment, duration of follow-up, stage, cut-
off value, cut-off selection, survival type, analysis mode, HR
value, and the corresponding 95% CI. Meanwhile, the New-
castle–Ottawa scale (NOS) scores were used to assess the qualities
of the studies.
2.3. Statistical analysis

In the present meta-analysis, A HR >1 indicated a worse
prognosis for HCC patients with higher FIB-4, and 95% CI not
including 1 was regarded as statistically significant. If a study
considered cases with high FIB-4 as the reference, then the data
was converted to HR estimations that considering patients with
low FIB-4 as a reference group to reflect the impact of high FIB-4
levels on HCC. The heterogeneity across studies was assessed by
the I2 statistic value and Q-value, I2 >50% or P<.01 as
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Table 1

Main characteristics of all included studies.

Study/Year Country
Included
period

Sample
size

Age
(years)

Survival
type

Follow-up
(months)

Cutoff
value

Cut-off
Selection

Treatment
methods Stage MVA

NOS
score

Luo XY, 2017 China 2009-2012 245 median: 52 OS, RFS 1-60 3.25 NA With-surgery No-metastasis Yes 8
Liao R-1, 2017 China 2004-2009 108 mean: 51 OS, RFS median 24 3.25 ROC analysis With-surgery No-metastasis Yes 6
Liao R-2, 2017 China 2004-2009 324 mean: 53 OS, RFS median 41.4 3.25 ROC analysis With-surgery No-metastasis Yes 7
Okamura Y, 2016 Japan 2002-2014 493 median: 69 OS, RFS median 39.6 2.87 ROC analysis With-surgery No-metastasis Yes 8
Toyoda H, 2017 Japan 1997-2016 1669 median: 70 OS, RFS above 180 5.09 ROC analysis Mixed Mixed OS-Yes, RFS-No 8
Nishikawa H, 2015 Japan 2004-2014 118 mean: 68.9 OS, RFS 1- 120 2.97 ROC analysis With-surgery Mixed OS-No, RFS-Yes 7
Chung HA, 2016 Korea 2005-2013 98 mean: 60.5 RFS median 40 3.95 ROC analysis No-surgery No-metastasis No 6
Pang Q-1, 2015 China 2002-2012 172 mean: 53.52 OS, DFS median 46 3.5 ROC analysis With-surgery Mixed Yes 7
Pang Q-2, 2015 China 2002-2012 191 mean: 54.12 OS, DFS median 40 3.96 ROC analysis No-surgery Mixed Yes 7
Zhu GL, 2014 China 2008-2013 67 median: 57 DFS median 30 3.25 NA With-surgery NA Yes 6

All the studies were retrospective; DFS=disease free survival, MVA=multivariate analysis, NA=not available, OS=overall survival, RFS= recurrence-free survival, ROC= receiver operating characteristic curve,
UVA=univariate analysis.
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determined by the Q statistic was considered significant
heterogeneity, and then the random-effect model was used.
The publication bias was examined using visible plots with

Begg and Egger test for OS and RFS and influence analyses were
also performed to evaluate whether the results could be
significantly affected by a single study on OS and RFS.
The STATA 12.0 software (Stata, College Station, TX) was

applied to analyze the data in our meta-analysis, a P value of less
than .05 was considered to be statistically significant difference.
3. Results

Figure 1 showed the detailed processes of the literature search.
According to inclusion criteria and exclusion criteria, eventually
a total of 8 articles (including 10 cohort studies) with 3485 HCC
Figure 2. Forest plots for the relationships between FIB-4 and OS on patients with
(D). HCC=hepatocellular carcinoma, OS=overall survival.

3

patients were included for analysis, among those articles, 2
articles were written in Chinese,[11,18] and 6 were written in
English.[12–17] All included studies were retrospective and
reported the relationship between the FIB-4 value and HCC
prognosis. And 6 studies were from China,[11–12,17–18] 3 came
from Japan[13–15] and 1 fromKorea.[16] Theywere all with aNOS
score equal or great than 6, implying that all studies included
were high-quality. The main characteristics of all included studies
are summarized in Table 1.

3.1. FIB-4 index and OS

Eight studies with 3320 HCC patients reported the prognostic
value of FIB-4 index and OS. As there was no significant
heterogeneity across articles (I2=0.0%, P= .942), the fixed-effects
HCC. Overall (A) and stratified by the treatment (B), stage (C) and analysis type
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Figure 3. Forest plot for the relationship between FIB-4 and RFS on patients with HCC. Overall (A) and stratified by the treatment (B), stage (C) and analysis type (D).
HCC=hepatocellular carcinoma, RFS= recurrence-free survival.
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model was applied. From the overall results (Fig. 2A), we found
that FIB-4 was significantly associated with OS (HR=1.74, 95%
CI: 1.41–2.07, P<.001), the HCC patients with high FIB-4 score
had a poor outcome for OS than those with low FIB-4 score.
We also conducted subgroup analyses based on the treatment,

stage and analysis type. From Figure 2B to D, it showed that the
pooled HRs were significantly greater than 1.0 in these subgroup
analyses. Intriguingly, the FIB-4 score could be an independent
predictor of OS in patients with HCC (HR=1.76, 95%CI: 1.42–
2.10, P<.001).
3.2. FIB-4 index and RFS

A total of 7 studies with 3055 cases reported the association
between FIB-4 score andRFS inHCC. As shown in Figure 3A, the
pooled HR was 1.53 (95% CI: 1.29–1.78, P<.001) with no
significant heterogeneity among studies (I2=0.0%, P= .921). The
finding revealed that a high FIB-4 score was associated with HCC
recurrence.
The pooled HRs were significantly greater than 1.0 in

subgroups treated with surgery (Fig. 3B), and cases with no
metastasis (Fig. 3C). Notably, high FIB-4 score could be an
independent unfavorable factor of RFS in HCC patients (HR=
1.54, 95% CI: 1.27–1.81, P<.001, Fig. 3D).
3.3. FIB-4 index and DFS

Only 3 studies, comprising 430 cases, reported the relationship
between FIB-4 index and DFS for HCC patients. The overall
results showed that there was a strong trend but no statistical
difference between the FIB-4 index and DFS in HCC patients
4

(HR=1.53, 95% CI: 0.89–2.18) using a fixed-effect model (I =
35.1%, P= .214) (Fig. 4).

3.4. Publication bias

Begg and Egger plot were presented in Figure 5, and the test
results all suggested no evidence of publication bias. (Pr Begg’stest>
jzj=0.174, P Egger’stest >jtj=0.100 for OS; Pr Begg’stest > jzj=
0.764, P Egger’stest >jtj=0.906 for RFS).

3.5. Sensitivity analysis

Sensitivity analysis showed that any individual study had little
effects on the combined results (Fig. 6), indicating the robustness
of our current data.

4. Discussion

To the best of our knowledge, no prior meta-analysis has
evaluated the prognostic role of the FIB-4 in HCC patients with
various treatments; this is the first meta-analysis that focused on
this topic. Although a number of studies have demonstrated that
the FIB-4 index was a useful marker for predicting liver fibrosis,
the relationships between this serum index and the outcomes in
HCC patients remain obscure. Hence, we conducted the current
analyses.
In this meta-analysis, we identified 8 articles with 3485 HCC

patients as qualified for pooled analysis. The combined results
showed that FIB-4 score was significantly associated with OS and
RFS in HCC. Furthermore, the high FIB-4 score could be an
independent poor factor of OS and RFS in HCC patients. The
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Figure 4. Forest plot for the relationship between FIB-4 and DFS on HCC patients. DFS=disease-free survival, HCC=hepatocellular carcinoma.
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subgroup analyses also confirmed the prognostic significance of
FIB-4 in HCC patients. High FIB-4 in HCC patients indicated
poorer survival outcomes. The FIB-4 score could serve as a
noninvasive predictive marker for HCC cancer prognosis.
The FIB-4 index is a fibrosis-related index containing 4

common factors: age, aspartate aminotransferase (AST), platelet
count and alanine transaminase (ALT).[8] As mentioned above,
the finding of our study was that the FIB-4 index could serve as a
promising prognostic factor for both OS and RFS in HCC
patients. However, the exact mechanisms of prognostic roles of
FIB-4 index in HCC remain unclear. OS usually depends on the
factors related to liver function and tumor-related factors, while
Figure 5. Funnel plots for publication bias test: for OS (A and B); for R

5

RFS was decided by tumor-related factors. The FIB-4 index
was previously identified as a liver fibrosis index that could reflect
the degree of liver fibrosis, and most of HCC patients were
accompanied by different degrees of liver fibrosis, which affected
the normal functions and liver reserve and lead to poor survival.
In addition, some studies have shown that liver fibrosis and the
FIB-4 indexwere related to hepatocarcinogenesis,[18–20] the FIB-4
index could be a risk factor that was associated with the survival
and recurrence after hepatectomy. Furthermore, AST and ALT
could reflect the degree of liver disorder, and the platelet count
could reflect the patient’s portal hypertension status[13,21] and a
low platelet count level was demonstrated to be an unfavorable
FS (C and D). OS=overall survival, RFS= recurrence-free survival.

http://www.md-journal.com
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Figure 6. Sensitivity analysis of the relationship between FIB-4 score and HCC prognosis. for OS (A); for RFS (B). HCC=hepatocellular carcinoma, OS=overall
survival, RFS= recurrence-free survival.
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factor in HCC. Moreover, patient age was also found to be
a significant prognostic factor in a nationwide follow-up survey
in HCC patients.[24]

The present meta-analysis included several limitations. Firstly,
all included studies were retrospective observational studies.
Secondly, the total sample size enrolled in our studywas relatively
small. In addition, all HCC cases enrolled were from Asian
countries, including China, Japan, and Korea, further studies
from other countries with more ethnic groups are necessary.
Furthermore, studies with negative results are generally less likely
to be published than ones with positive results, this might cause
selection bias. And there were some other variables that could
also affect the HCC patient survival, such as post-hepatectomy
chemotherapy, tumor size, and tumor differentiation. Finally, the
cutoff value for high FIB-4 index varied in different studies, it was
essential to be unified before it could be applied in clinical
management.
In summary, our data suggest that liver fibrosis index FIB-4

could predict the clinical outcomes in HCC patients. The FIB-4
score might be helpful as a promising prognostic candidate to
monitor HCC patients’ survival and recurrence after treatment.
Multi-center prospective clinical studies with a larger sample are
required to validate our results.
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