
Do we need a new cut-off for FIB-4 in the metabolic dysfunction-
associated fatty liver disease era?

To the Editor:
We read the paper by Srivastava et al.1 and the letter byWu et al.2

with great interest. As suggested byWu et al., the fibrosis-4 index
(FIB-4) should be validated for application to the metabolic
dysfunction-associated fatty liver disease (MAFLD) group. Wu
et al. reported that the sensitivity of FIB-4 for the diagnosis of
advanced fibrosis in patients with MAFLD was as low as 58% at a
cut-off of 1.3, and only 75% at a cut-off of 1.0, in a biopsy-proven
MAFLD cohort (n = 417). This finding indicates that there is a 25%
to 42% risk of missing patients with advanced fibrosis. Moreover,
the observed maximum negative predictive value (NPV) was
only 80%. Therefore, Wu et al. insisted that the optimal FIB-4 cut-
off value should be re-defined in MAFLD.

However, we offer another point of view. As the positive
predictive value (PPV) and NPV are easily affected by disease
prevalence, a validation of the diagnostic performance in a
community cohort rather than patient cohort is desirable.
Therefore, we evaluated FIB-4 for the diagnosis of advanced
hepatic fibrosis in a community-based MAFLD cohort using
magnetic resonance elastography (MRE).

The data of participants (n = 6,658) who have undergone MRE
in 13 health check-up centres nationwide were included in our
analysis. Non-alcoholic fatty liver disease (NAFLD) and MAFLD
were defined based on the guidelines and a recent consensus-

driven definition.3,4 The definition of advanced hepatic fibrosis
was based on the MRE standard of >−3.6 kPa (range:
3.2~4.0 kPa). The sensitivity and NPV of the FIB-4 cut-off were
set at 1.05 and 1.3 (2.0, age >65).6

Ourfindings showed that the age- and sex-adjustedprevalences
of MAFLD and NAFLD were 33.9% and 28.7%, respectively. The
AUROC of FIB-4 for advanced hepatic fibrosis was 0.80 (0.69–0.86)
and 0.82 (0.71–0.86) in theMAFLD andNAFLD groups, respectively,
which were not different between groups (Table 1). At a FIB-4 cut-
off of 1.3 in theMAFLD group, the sensitivity, NPV, and accuracy for
advanced hepatic fibrosiswere 66.7% (50%–78%), 99.0% (96%–99%),
and 77.9 (76%–77%), respectively. Moreover, the sensitivity, NPV,
and accuracy were similar between the MAFLD and NAFLD groups.
Although the diagnostic performance of FIB-4 in MAFLD was not
different from that in the NAFLD population, the sensitivity for
diagnosing advanced fibrosis was still low, at 66.7% (49%–78%), if a
cut-off of 1.3 was used. This indicates that nearly one-third of pa-
tients with advanced fibrosis would be missed. When a cut-off of
1.0was used, the sensitivity increased to 82.6% (69%–88%), andNPV
was maintained at 99.2% (96%–99%). These findings are supported
by thework of Shah et al.5 They pointed out that the FIB-4 cut-off of
1.0 showed 100% sensitivity and 94.3% specificity in ruling out any
fibrosis (F0 vs. F1–F4). Therefore, the optimal cut-off value of FIB-4
needs to be lower than 1.3 to appropriately screen patients with

Table 1. Diagnostic performance for advanced hepatic fibrosis defined by various FIB-4 cut-offs in patients with MAFLD or NAFLD.

Patients/FIB-4 cut-off MRE cut-off (kPa) Prevalence (%) AUROC p value Accuracy (%) Sen (%) Spe (%) PPV (%) NPV (%)

MAFLD/1.0 3.2 6.17 0.69 <0.001 56.03 68.92 55.18 9.18 96.42
3.4 3.97 0.733 <0.001 55.71 75.43 54.9 6.47 98.18
3.6 2.4 0.801 <0.001 55.26 82.6 54.59 4.29 99.22
3.8 1.91 0.818 <0.001 55.05 85.45 54.46 3.53 99.48
4.0 1.46 0.855 <0.001 54.81 88.09 54.13 2.78 99.67

MAFLD/1.3 (2.0)† 3.2 6.17 0.69 <0.001 76.95 49.15 78.78 13.22 95.92
3.4 3.97 0.733 <0.001 77.33 53.5 78.3 9.27 97.6
3.6 2.4 0.801 <0.001 77.85 66.66 78.13 6.99 98.95
3.8 1.91 0.818 <0.001 77.85 70.9 77.99 5.92 99.27
4.0 1.46 0.855 <0.001 77.89 78.57 77.88 5.01 99.59

NAFLD/1.0 3.2 5.49 0.714 <0.001 56.55 74.61 55.5 8.89 97.4
3.4 3.63 0.754 <0.001 56.13 81.39 55.18 6.41 98.74
3.6 2.32 0.818 <0.001 55.58 87.27 54,82 4.4 99.45
3.8 1.86 0.836 <0.001 55.28 88.63 54.65 3.57 99.6
4.0 1.35 0.863 <0.001 54.94 90.62 54.46 2.65 99.74

NAFLD/1.3 (2.0)† 3.2 5.49 0.714 <0.001 77.75 52.3 79.23 12.78 96.61
3.4 3.63 0.754 <0.001 78 56.97 78.79 9.21 97.98
3.6 2.32 0.818 <0.001 78.38 69.09 78.6 7.14 99.07
3.8 1.85 0.836 <0.001 78.52 75 78.59 6.2 99.4
4.0 1.35 0.863 <0.001 78.34 81.25 78.3 4.88 99.67

IB-4, fibrosis-4 index; MAFLD, metabolic dysfunction-associated fatty liver disease; MRE, magnetic resonance elastography; NAFLD, non-alcoholic fatty liver disease; NPV,
negative predictive value; PPV, positive predictive value; Sen, sensitivity; Spe, specificity. DeLong’s test was used to compare the significance of AUROC of FIB-4 to reference
line.
†A cut-off value of 2.0 was used when the patient’s age was >65 years.
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advancedfibrosis. The need to change the FIB-4 cut-off is not due to
a change in the definition of MAFLD, but to increase the sensitivity
of the screening strategy. It would be appropriate to lower the cut-
off of FIB-4 to 1.0 so that it can be used as the first step in screening
for advanced hepatic fibrosis among the general population.

In conclusion, the diagnostic performance of FIB-4 in the
MAFLD group was not different from that in the NAFLD group.
However, it would be appropriate to lower the cut-off to 1.0 in
order to reduce the rate of missed advanced fibrosis diagnoses.
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Population-specific cut-off points of fatty liver index for the
diagnosis of hepatic steatosis

To the Editor:
Recently, metabolic dysfunction-associated fatty liver disease
(MAFLD)1 was proposed by an international panel of experts
from 22 countries to replace non-alcoholic fatty liver disease
(NAFLD). In this statement,1 positive diagnostic criteria for
MAFLD were proposed. In the diagnostic flowchart, the
diagnosis of hepatic steatosis (HS) was the first step. Of the 3

methods highlighted for the diagnosis of HS, liver biopsy is the
gold standard but invasive, abdominal ultrasonography is
currently the most widely used first-line imaging technique,2

and fatty liver index (FLI) is the only blood biomarker
mentioned, but no specific cut-off points were given.

FLI is a simple algorithm developed by Bedogni et al.3 for the
prediction of fatty liver in the general population. It comprises 4
components: waist circumference (WC), body mass index (BMI),
triglycerides, and gamma-glutamyltransferase (GGT). In Bedogni
et al.’s paper,3 genderwasnot found to be associatedwith fatty liver
in final model. However, our preliminary study of 135,436 physical
examinationpatients showeda significant difference in the optimal
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