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Abstract

Background: This study intended to evaluate the validity of hepatic steatosis and
fibrosis scores to predict the existence and risk stratification of liver steatosis and
fibrosis amongst diabetic, prediabetic, and non-diabetic groups. These scores
include fibrosis-4 index (FIB4), nonalcoholic fatty liver disease (NAFLD)
fibrosis score (NFS) for prediction of fibrosis, and hepatic steatosis index (HIS)
and fatty liver index (FLI) for steatosis. Transient elastography with a controlled
attenuation parameter (CAP) is a widely accepted benchmark in our research. It
will also assess NAFLD occurrence in prediabetic cases.

Patients and Method: This cross-sectional research was done on 150 adults who
were admitted or attended the outpatient clinics of the Internal Medicine
Department at Assiut University Hospital between the 1%t of January 2021 and
December 2021. The investigated markers' diagnostic effectiveness was
evaluated using AUROC (area under the receiver operating characteristic curve).

Results: Using FIB-4 at a cutoff value of 1.45 and NFS at a cutoff value of 0.67
were good predictors for detecting liver fibrosis. However, FIB-4 was more
sensitive for detecting liver fibrosis, even in prediabetic individuals. Using HSI at
a cutoff value of 36 and FLI at a cutoff value of 30 were good predictors for
detecting liver steatosis.

Conclusion: The diagnostic accuracy of the proposed scores had a dependable
and acceptable value in recognizing individuals who might have severe fibrosis
and/or steatosis using readily accessible clinical and laboratory data.
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Introduction

NAFLD is a significant issue in
public health, with a high incidence of
between 10% and 30% worldwide. It is
also the third most common reason for
liver transplantation and a frequent cause
of chronic liver diseases [1, 2]. NAFLD
manifestations are wide, in the absence
of inflammation; it can be presented with
simple steatosis, while more severely, it

can be presented with liver cirrhosis,
hepatocellular carcinoma (HCC), and
even nonalcoholic steato-hepatitis [3].

Obesity, hyperlipidemia,
hypertriglyceridemia, type 2 diabetes
mellitus (T2DM), and hypertension are
regarded as hazard factors for NAFLD
[4].

The gold standard method in NAFLD
diagnosis is liver biopsy, although it can
occasionally result in consequences such
as hemorrhage, bile leak, infection, and
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other potentially fatal problems [5].
Computed tomography, MRI, and
ultrasound imaging had poor diagnostic
accuracy for NAFLD. Thus, fibroscan
was applied [6]. This imaging technique
IS noninvasive, easy to use, and highly
accurate for measuring hepatic fat
deposition and liver stiffness. The basis
of noninvasive diagnostics involves
scoring  models, algorithms, and
biochemical and clinical markers with
appropriate sensitivity, specificity, and
reliability [7, 8].

The current study's primary objective
is to assess NAFLD amongst diabetic,
prediabetic, and non-diabetic individuals
utilizing noninvasive techniques such as
Fibroscan and routine biochemical
scores.

1. Patients and Methods:
1.1 Studied Participants

The participants of this study were
150 adult Egyptians who were admitted
or attended the outpatient clinic of the
Internal Medicine Department, Assiut
University Hospital, Egypt, from the 1°
of January 2021 to December 2021. This
study adhered to the guidelines of Assiut
University's Ethical Committee (IRB No:
17101297). The clinical protocol has
been recorded on ClinicalTrials.gov, and
the registration number IS
NCTO04553796. Every participant in this
study provided written informed consent.

1.2 Eligible Criteria

Adult patients of Dboth sexes
attending inpatient and outpatient general
clinics of Assiut University Hospital
during the study period and who were
accepted to participate in this research
were enlisted in the present investigation.
The exclusion criteria were cases aged
less than 18 years, those with viral
hepatitis infection (HCV or HBV), those
at risk of developing secondary hepatic

steatosis (due to excessive alcohol or
medication use), those with a history of
any liver disease (involving autoimmune
hepatitis, primary biliary cirrhosis, drug-
induced liver injury, primary sclerosing
cholangitis, and -1 antitrypsin
deficiency), and patients with body mass
index>35 (to minimize the risk of
fibroscan failure), pregnant women,
patient with end-organ disease, those
who refused to take part in this research
were also excluded.

1.3 Sample Size Estimation:

Using the statistical software EPI
info 2000, the sample size was estimated.
The total sample size required was 150
subjects. The sample size was divided
into three groups (diabetic, prediabetic,
and non-diabetic, with 50 patients for
each group).

1.4 Methodology:

The eligible individuals underwent a
comprehensive process of obtaining their
complete medical and personal histories,
anthropometric assessment, and detailed
systematic examination. Furthermore,
CBC, fasting plasma glucose, glycated
haemoglobin (HbALC), liver and kidney
function tests, hepatitis marker (HBs Ag,
Anti-HCV Ab), and lipid profile were
also done.
= Calculation of fibrosis scores

- NFS [9]: NFS <-1.5 for low, NFS
>-1.5 to 0.67 for intermediate, and
NEFS >0.67 for great likelihood of
fibrosis.

- FIB-4 Score [10]: The expected
fibrosis stage is 2-3 for a score
result of 1.45-3.25 and 4-6 for a
score >3.25

= Calculation of steatosis scores:

- FLI[10]: FLI <30 for low, FLI 30
to <60 for Indeterminate, and FLI
> 60 for high-risk steatosis.

- HIS [10]: NAFLD can be ruled
out if the HSI value is less than
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30. HSI readings of 36 and higher
suggest that a positive diagnosis
of NAFLD is very likely.

* Imaging Assessment: The used
device is fibroscan echosens at Assiut
Liver Center.

1.5 Statistical Analysis:

SPSS (Statistical Package for the
Social Science, version 22) was utilized
throughout the data collection and
analysis. The quantitative data were
analyzed using the One Way ANOVA test
with post-hoc analysis or the Kruskal
Wallis test, and the findings were shown
as the mean accompanied by the standard
deviation (SD) or the median followed by
the range. While the nominal data were
shown as a number (n) and a percentage
(%), the Chi2-test and the Fisher Exact test
were utilized to contrast the data. The
Pearson correlation test was carried out to
analyze the degree of connection among
several distinct variables. The optimal
cutoff wvalues were calculated using
AUROC to verify the prediction of hepatic
fibrosis or steatosis in NAFLD cases. The
significance level for the P-value was set
at 0.05, and the level was considered
significant.

2. Results
Demographic Characteristics:

The mean age of the studied diabetic
cases was more than the other two groups
(53.20 £ 6.03 vs. 45.06 + 4.56 vs. 46.52 +
10.62, P < 0.001) in the three studied
respectively, the BMI was also
significantly greater among diabetic cases
contrasted to the other two groups (29.32
+ 2.96 vs. 26.41 + 3.04 vs. 27.34 + 3.43,
P < 0.001), the same was found
concerning to the waist circumference
(91.32 £9.05 vs. 84.52 £ 8.73 vs. 78.36 +
8.89, P < 0.001) in the three studied
respectively. The sex distribution and the

presence  of  hypertension  were
comparable between the three studied
groups with no significant variance
(P=0.571 and 0.314), respectively.

Metformin was the commonest anti-
diabetic medication received by the
studied diabetic patient in 62.0%, 14
cases (28.0%) received Sulphonylureas,
and five cases (10.0%) received DPP4
inhibitors. The median disease duration
among diabetic patients was five years
(ranged 1-15 years) (Table 1).

Laboratory Data:

(Table 2) showed that the
prothrombin  time and INR were
significantly shorter, and the
prothrombin concentration was

significantly lesser among the diabetic
group than the other two groups (P <
0.001, for all). Regarding liver function,
the diabetic group has significantly lower
total protein and albumin levels
compared to the prediabetic and control
groups (P < 0.001, for both), while the
diabetic group has significantly greater
GGt contrasted with controls (P <
0.001). Regarding kidney function, the
serum urea level was significantly
greater in diabetic and prediabetic groups
contrasted with the control group (P <
0.001), while the diabetic group had
significantly greater serum creatinine
levels in comparison to the other two
groups (P=0.003). The diabetic group
also had significantly higher serum
cholesterol, triglyceride, and LDL levels
contrasted with the other two groups (P <
0.05) and significantly lower HDL levels
contrasted with the other two groups (P <
0.001). Meanwhile, CBC parameters
were comparable between the three
studied groups.
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Fibrosis and steatosis assessment of all
enrolled groups:

Risk stratification was as follows:
Steatosis grade [SO (normal), S1 (>11%),
S2 (>34%), and S3 (>67%)], and
Fibrosis grade [FO, 1 (normal to low-
grade insignificant), F2 Low-grade
fibrosis), F3 (Advanced fibrosis]. The
steatosis and fibrosis grade distribution
between the three studied groups is
presented in

Figures 1, 2.

We contrasted the noninvasive
fibrosis markers in all individuals (FIB-4
and NFS). FIB-4 was significantly
greater in cases with diabetes contrasted
with the other two groups (1.19 = 0.49
vs. 1.13 £ 0.42 vs. 0.87 + 0.4, P=0.001)
in the three studied groups, respectively.
Cases with T2DM also had a
significantly greater mean NFS score (-
1.01 + 1.16 vs. -1.30 £ 0.95 vs. -1.54 +
1.25, P=0.020) than that of prediabetic
and control participants. Also, the
steatosis assessment was analyzed by
contrasting the noninvasive steatosis
markers (HIS and FLI). The mean HSI
was significantly greater in cases with
diabetes contrasted with the other two
groups (38.41 = 5.49 vs. 35.18 £ 4.73 vs.
37.13 £ 9.57, P=0.007) in the three
studied groups, respectively. However,
no significant variances were noticed in
the mean score of FLI among the three
studied groups (P=0.151), as revealed in
(Table 3).

Prediction of liver fibrosis:

(Table 4) and (Figure 3) showed the
predictive ability of FIB-4 and NFS to
detect liver fibrosis among the studied

participants using the ROC curve
analysis. For FIB-4, at a cutoff value of
1.45, the areas under the ROC curves
were 85.4% (95%CI: 0.762 — 0.945, P <
0.001) with a sensitivity of 83.3%,
specificity of 81.9%, and accuracy of
84.7%. For NFS, at a cutoff value of —
1.5, the areas under the ROC curves
were 92.2% (95%ClI: 0.842 — 1.0, P <
0.001) with a sensitivity of 95.8%,
specificity of 59.5% and accuracy of
65.3%, while at a cutoff value of 0.67;
the areas under the ROC curves was
92.2% (95%CI: 0.842 — 1.0, P < 0.001)
with a sensitivity of 41.7%, specificity of
100.0% and accuracy of 90.7%.

Prediction of liver steatosis:

(Table 5) and (Figure 4) showed the
predictive ability of HIS and FLI to
detect liver steatosis among the studied
participants using the ROC curve
analysis. For HIS, at a cutoff value of 30,
AUROC was 88.7% (95%Cl: 0.835 —
0.939, P < 0.001) with a sensitivity of
90.9%, specificity of 43.1%, and
accuracy of 74.7%, while at a cutoff
value of 36 the AUROC was 88.7%
(95%CI: 0.835 — 0.939, P < 0.001) with
a sensitivity of 83.8%, specificity of
78.4%, and accuracy of 82.0%. For FLI,
at a cutoff value of 30 the AUROC was
86.5% (95%ClI: 0.800 — 0.930, P <
0.001) with a sensitivity of 80.8%,
specificity of 74.5%, and accuracy of
78.7%, while at a cutoff value of 60 the
AUROC was 86.5% (95%CI: 0.800 —
0.930, P < 0.001) with a sensitivity of
68.7%, specificity of 88.2%, and
accuracy of 75.3%.

Tables and Figures
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Table 1: Demographic characteristics of all enrolled groups

Diabetic P-value
group Prediabetic Control
Variable name (n=50) group (n=50) group(n=50)
Age (years)
eMean = SD 53.20+6.03 45.06+4.56 46.52+10.62
eRange 40-63 38-57 22-64
P1<0.001 P2<0.001 P3<0.001 P*=0.597
Sex 0.571
e Male 26 (52.0) 21 (42.0)  25(50.0)
e Female 24(48.0) 29 (58.0)  25(50.0)
BMI (kg/m?)
eMean = SD 29.32+2.96 26.41+3.04 27.34+3.43
eRange 23.5-38.3 22.5-33.7 22.6-38.3
P1<0.001 P2<0.001 P3=0.016 P*=0.300
Waist
circumference (cm)
eMean = SD 91.32+9.05 84.52+8.73 78.36+8.89
e Range 72-111 63-110 65-97
P1<0.001 P2=0.001 P3<0.001 P*=0.002
Hypertension 20 (40.0) 18 (36.0) 13 (26.0) 0.314
Drug used
e Metformin
e Sulphonylureas 31(62.0)
14 (28.0)
*DPP4 5 (10.0)
inhibitors
Disease  duration 5 (1-15)
(years)

Data are presented as mean + SD and range or number (percentage). Significance
defined by p < 0.05.

P-value!: Comparison among all groups

P-value?: Comparison between Diabetic and Prediabetic group

P-value®: Comparison between Diabetic and control group

P-value*: Comparison between Prediabetic and control group

Table 2: Laboratory data among the three studied groups

Diabetic group  Prediabetic  Control group ~ P-value

Laboratory data (n=50) group (n=50) (n=50)
CBC parameters
eHemoglobin (g/dl) 12.43+1.68 12.11+£1.04 12.73£1.79 0.136
ePlatelets (103/ul) 277.96+£68.73  274.94+50.03  291.22+71.72 0.405
¢\WBCs (103/ul) 7.23+£1.97 6.38+1.89 6.66+1.86 0.082
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Laboratory data Diabetic group Prediabetic  Control group  P-value
(n=50) group (n=50) (n=50)
Coagulation profile
oPT (sec) 11.23+£1.16 12.08+£1.01 11.53+£1.05
P1<0.001 P2<0.001 P3=0.354 P*=0.028
oPC (%) 99.89+14.01 106.26+11.04 114.55+£12.79
P1<0.001 P2=0.035 P3<0.001 P4=0.004
¢INR 0.91+0.09 1.06+0.14 1.02+0.17
P1<0.001 P2<0.001 P3<0.001 P*=0.293
Liver function
e Total bilirubin (umol/l)  6.0(5.0-8.0) 7.5(5.5-10.0) 9.5(4.4-10.8) 0.152
eDirect bilirubin (umol/l) 1.6 (1.0-2.0) 1.6 (1.2-2.5) 1.2 (0.3-2.3) 0.134
e Total protein (ng/l) 65.94+5.54 69.74+4.23 75.07+6.32
P1<0.001 P2=0.002 P3<0.001 P4<0.001
e Albumin (g/1) 37.10 £3.56  40.84+4.00 41.54+4.14
P1<0.001 P2<0.001 P3<0.001 P4=0.644
e AST (U/L) 26 (21-31) 24 (19-30) 23 (19-30) 0.439
eALT (U/L) 28 (22-35) 25 (17-39) 24 (16-30) 0.059
*AST/ALT ratio O'Sf ég.)??,- 0.86 (0.76-1.09) 0.87 (0.76-1.65) 043
e ALP (U/L) 79 (62-90) 70 (64-85) 80 (68-96) 0.197
GGt (U/L) 35.34+11.28  33.72+11.41 26.16+6.17
P1<0.001 P?=0.694 P3<0.001 P*=0.001
Kidney function
eUrea (mmol/L) 6.86+7.42 8.36+3.05 4.06+1.31
P1<0.001 P2=0.251 P3=0.009 P*<0.001
e Creatinine (mmol/L) 91.18+43.37  72.08+17.69 76.76x17.02
P1=0.003 P2=0.003 P3=0.035 P*=0.696
Lipid profile
e Cholesterol (mg/dl) 192.22+46.81 170.36+40.45  167.94+38.75
P1=0.008 P2=0.028 P3=0.013 P*=0.956
e Triglyceride (mg/dl) 240.08+87.56 197.02+60.81  132.30+50.89
P1<0.001 P2=0.005 P3<0.001 P4<0.001
eHDL (mg/dl) 37.22+4.64 45.20+8.49 46.53+13.99
P1<0.001 P2<0.001 P3<0.001 P*=0.778
eLLDL (mg/dl) 141.03+33.97  80.15+25.78 69.63+22.67
P1<0.001 P2<0.001 P3<0.001 P*=0.146
eHBAILC (%) 8.18+1.39 5.93+0.17 4.61+0.39
P1<0.001 P2<0.001 P3<0.001 P*<0.001

PT: Prothrombin time; PC: Prothrombin concentration; INR: international normalized
ratio; ALT: Alanine transaminase; AST: aspartate aminotransferase; ALP: alkaline
phosphatase; GGt: Gamma-GlutamylTransferase; HDL: high-density lipoprotein;
LDL.: low-density lipoprotein; HBA1c: hemoglobinAlc.
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Table 3: Non-invasive fibrosis and steatosis assessment of all enrolled groups

Fibrosis Diabetic group Prediabetic group Control P-value
assessment (n=50) (n=50) group(n=50)
FIB-4 1.19+0.49 1.13+£0.42 0.87+0.46
eP-value P1=0.001 P2=0.787 P3=0.002 P4=0.015
NFS -1.01+£1.16 -1.30+0.95 -1.54+1.25
eP-value P1=0.020 P2=0.070 P3=0.014 P*=0.102
HSI 38.41+5.49 35.18+4.73 37.13+£9.57
eP-value P1=0.007 P2=0.001 P3=0.051 P4=0.338
FLI 52.72+23.91 43.22+25.64 46.12+22.99 0.151
Steatosis grade
P <0.001
50
45 m
40
25 40 |40
30
2 32 m
26
20 22
15
f ) [5] |2
0
Diabetic group Pre-diabetic group Control group

m S0, Normal mS1,>11% S2, >34% S3, >67%

Figure 1 The distribution of steatosis grade between the three studied groups.

Fibrosis grade

P =0.262
100
90
0
o %

60
50
40
30
20

10 I 16 I 6 14 ] 12 0

Diabetic group Pre-diabetic group Control group

H FO, 1 Normal to low-grade insignificant
 F2 Low-grade fibrosis
F3 Advanced fibrosis

Figure 2: The distribution of fibrosis grade between the three studied groups.
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Table 4: The best sensitivity and specificity for liver fibrosis detection.

Cut off 95%CI Sensitivity  Specificity PPV NPV Accuracy  AUC P-value
FIB-4 1.45 0.762-0.945 83.3% 81.9% 51.3%  96.4% 84.7% 0.854 <0.001
NES -15 0.842-1.0 95.8% 59.5% 31.1% 98.7% 65.3% 0.922 <0.001
NFS 0.67 0.842-1.0 41.7% 100.0%  100.0%  90.0% 90.7% 0.922 <0.001
0 FIB-4 0 NFS
AUC=0.854 P=0.000 ]
AUC=0922 P=0.000
0.8 0.8
-'E' 0.6 g 0.6
a 0.4 & 0.4
0 02 04 06 08 1.0 00 02 04 06 08 10
A) . . 1. - Speciﬁcit‘v . . B) 1 - Specificity
Figure 3 ROC curves for liver fibrosis detection in cases with NAFLD. A) FIB-4, B) NFS

Table 5 The best sensitivity and specificity for liver steatosis detection.

Cut off 95%CI Sensitivity Specificity PPV NPV Accuracy AUC P-value
HIS 30 0.835-0.939 90.9% 43.1% 75.6%  70.9% 74.7% 0.887 <0.001
HIS 36 0.835-0.939 83.8% 78.4% 88.3% 71.4% 82.0% 0.887 <0.001
FLI 30 0.800-0.930 80.8% 74.5% 86.0% 66.7% 78.7% 0.865 <0.001
FLI 60 0.800-0.930 68.7% 88.2% 91.9% 59.2% 75.3% 0.865 <0.001

FLI: Fatty liver index

o]

Sensitivity

HSI FLI
AUC=0.887 P=0.000

AUC=0.865 P=0.000

0.8 0.8

2
o

1
=
£
1

Sensitivity

=
=
L
o
=
1

0.2

T T
1 0.0 0.2 04 0.6 0.8 10

T T
0.0 0.2 04 0.6 08 1.0 1 - Specificity
1 - Specificity B)

Figure 4ROC curves for liver steatosis detection in cases with NAFLD. A) HIS, B) FLI
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4. Discussion

In the present research, we sought to
assess the use of noninvasive scores in
identifying and risk-stratifying liver
fibrosis and steatosis.

The assessment of fibrosis and
steatosis among enrolled participants
using fibroscan showed that diabetic
cases had significantly greater mean
fibrosis readings than that of the
prediabetic and  control  groups.
Furthermore, the prediabetic group had
substantially greater fibrosis reading than
the control group. Regarding steatosis,
diabetic cases had significantly greater
mean steatosis results than the other two
groups, while no significant variance was
observed amongst the prediabetic and
control groups.

We observed that FIB-4 was
significantly greater among diabetic and
prediabetic patients than controls. At the
same time, NFS was markedly greater in
diabetic cases than controls, with no
significant variance among diabetic and
prediabetic cases. This finding indicates
that FIB-4 was more sensitive for
monitoring liver fibrosis, even in
prediabetic individuals.

Also, we observed that HSI was
significantly greater in diabetic cases
contrasted with prediabetic patients
(P=0.001) and contrasted with the
control group with borderline
significance (P=0.051). Meanwhile, no
significant variances were noticed in the
mean score of FLI among the three
studied groups; however, its mean was
higher among diabetic patients.

At the published cutoffs FIB-4 [10]
and NFS [11], we evaluate their
predictive ability to detect liver fibrosis
using the ROC curve analysis. We
observed that for FIB-4 at a cutoff value

of 145, the AUROC was 85.4%
(95%CI: 0.762 — 0.945, P < 0.001) with
a sensitivity of 83.3%, specificity of
81.9%, for NFS at a cutoff value of —
1.5; the AUROC was 92.2% (95%CI:
0.842 — 1.0, P < 0.001) with a sensitivity
of 95.8%, specificity of 59.5% and
accuracy of 65.3%, while at a cutoff
value of 0.67; the areas under the ROC
curves was 92.2% (95%Cl: 0.842 — 1.0,
P < 0.001) with a sensitivity of 41.7%,
specificity of 100.0% and accuracy of
90.7%. Based on this finding, we could
be contributing that using FIB-4 at a
cutoff value of 1.45 and NFS at a cutoff
value of 0.67 were good predictors for
detecting liver fibrosis.

According to several comparative
investigations, the FIB-4 diagnostic
panel holds the highest promise for
differentiating steatosis from NASH. In
576 Japanese patients with biopsy-
proven NAFLD, the AUROC for the
FIB-4 index was 0.87, which is superior
to other scoring systems (APRI, NFS,
AP index, AAR, BARD score, 0.86,
0.82, 0.81, and 0.76, respectively) for
discriminating  between mild and
advanced and fibrosis [12]. A research of
165 Caucasian NAFLD patients,
compared to the other panels, produced
the highest AUROC score for FIB 4
(0.96) [13]. Despite having a lower
AUROC value of 0.80, different research
also found that the most accurate
predictor method for advanced fibrosis is
the FIB-4 test [14].In a cohort of 228
Latino patients, the inferior diagnostic
value FIB-4 among noninvasive
evaluation techniques was recorded, with
an AUROC score of 0.74 [15].

Most research has proven the NFS to
be accurate. Twelve papers were
included in a current meta-analysis; the
determination of advanced fibrosis had a
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summary AUC of 0.85 [16]. 79% of
cases did not get a liver biopsy in a test
of reliability for a Chinese population,
and the NPV was 91%. In a sample of
267 patients, Demir et al. achieved the
greatest AUROC (0.96) for NFS [17].

We evaluate the predictive ability of
HSI [18] and FLI [19] to detect liver
steatosis using the ROC curve analysis.
We observed that for HSI at a cutoff
value of 30, the areas under the ROC
curves were 88.7% (95%ClI: 0.835 —
0.939, P < 0.001) with a sensitivity of
90.9%, specificity of 43.1%, and
accuracy of 74.7%, while at a cutoff
value of 36, the areas under the ROC
curves was 88.7% (95%Cl. 0.835 —
0.939, P < 0.001) with a sensitivity of
83.8%, specificity of 78.4%, and
accuracy of 82.0%, for FLI at a cutoff
value of 30; the AUROC was 86.5%
(95%CI: 0.800-0.930, P 0.001) with a
sensitivity of 80.8%, specificity of
74.5%, and accuracy of 78.7%, while at
a cutoff value of 60; the AUROC was
86.5% (95%Cl: 0.800-0.930, P < 0.001)
with a sensitivity of 68.7%, specificity of
88.2%, and accuracy of 75.3%. Based on
this finding, we could be contributing
that using HSI at a cutoff value of 36 and
FLI at a cutoff value of 30 were good
predictors for detecting liver steatosis.

The identification of simple steatosis
iIs frequently made wusing a FLI
algorithm. It has an AUROC=0.834 for
NAFLD [20,21]. Borman et al. suggested
limited usage of FLI in obese cases with
small AUROC (0.67) [22]. Lee et al.
reported that HIS has an AUROC of 0.81
for diagnosing liver steatosis [18].

Conclusion

According to our results, using FIB-4 at a
cutoff value of 1.45 is recommended as a
good predictor for early detection of liver

fibrosis, and using HSI at a cutoff value
of 36 for steatosis. Using these easily
applied scores in routine clinical practice
could help in early detection and better
management of NAFLD.
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