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ABSTRACT

Objective: Nowadays, the incidence of non-alcoholic fatty liver and steatohepatitis (NASH) is
increasing and early diagnosis is of great importance. In this study, we investigated the place
of Fibrosis-4 (FIB-4), Aspartate Aminotransferase to Platelet Ratio (APRI) and AST/ALT Ratio in
predicting liver fibrosis and its most optimal cut-off value in NASH patients undergoing liver
biopsy.

Method: Patients with NASH who underwent liver biopsy were included in the study. Biopsy
results of all patients were evaluated histopathologically and grade of fibrosis was graded. In
addition, FIB-4, APRI and AST/ALT scores were calculated and compared with biopsy findings
in these patients.

Results: A total of 88 patients were included in the study. Of these patients 51 (58%) were
female and the mean age of the study population was 52.7+9.5. According to biopsy results,
NASH was detected in 79 (89.8%) and NAFLD in 9 (10.2%) patients. The cut-off values of <0.47
for APRI and <0.88 for FIB-4 scores showed the best discriminatory power in exclusion of liver
fibrosis. Likewise, the cut-off value greater than 0.68 for APRI score and >2.16 for FIB-4 score
showed the highest predictive value in predicting advanced fibrosis. AST/ALT ratio had not any
diagnostic value.

Conclusion: FIB-4 and APRI scores play an important role in the noninvasive prediction of fibro-
sis in NASH patients, but the AST/ALT ratio is not sufficient. On the other hand, although the
guidelines recommend using these scoring systems as a screening tool, there is no clarity as to
the appropriate ideal cut-off values. At this point, FIB-4 score stands out with high sensitivity and
specificity especially in the prediction of severe fibrosis.
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Amac: Giiniimiizde non-alkolik karaciger yaglanmasi ve steatohepatit (NASH) sikligi giderek
artmakta olup, erken tani biylik 6nem tasimaktadir. Calismamizda karaciger biyopsisi yapilan
NASH hastalarinda Fibrozis-4 (FIB-4), Aspartat Aminotransferaz Trombosit Orani (APRI) ve AST/
ALT orani skorlarinin karaciger fibrozunu éngérmedeki yerini ve en uygun kestirim degerlerini
arastirdlik.

Yontem: Karaciger biyopsisi yapilan NASH hastalari calismaya dahil edildi. Tiim hastalarin biyopsi
sonuglarr histopatolojik olarak degerlendirildi ve fibrozis dereceleri evrelendirildi. Ayni sekilde bu
hastalarda FIB-4, APRI ve AST/ALT skorlar1 hesaplanarak biyopsi bulgulari ile karsilastirildl.
Bulgular: Calismaya toplam 88 hasta alindl. Bu hastalarin 51°i (%58) kadin olup ortalama yas
52,7+9,5 idi. Biyopsi sonuclarina gore hastalarin 79’unda (%89,8) NASH, 9’unda ise (%10,2)
NAFLD tespit edildi. Karaciger fibrozunun ekarte edilmesinde APRI skoru icin <0,47, FIB-4 sko-
ru icin ise <0,88 kestirim degeri en yliksek prediktif degere sahipti. Ayni sekilde ileri fibrozun
oéngdriilmesinde ise APRI skoru icin >0,68, FIB-4 skoru icin ise >2,16 kestirim degeri en yiiksek
prediktif degeri gosterdi. AST/ALT oraninin ise tanisal degeri olmadigi goriild.

Sonuc: NASH hastalarinda fibrozun noninvazif olarak éngériilmesinde FIB-4 ve APRI skorlarinin
énemli bir yeri vardir, ancak AST/ALT orani yeterli degildir. Ote yandan her ne kadar klavuzilar bu
skorlama sistemlerini taramada Snerse de uygun ideal kestirim degerleri konusunda netlik yok-
tur. Bu noktada FIB-4 skoru ézellikle ciddi fibrozun éngériilmesinde ytiksek duyarlilik ve ézgtilltik
ile 6n plana cikmaktadir.

Anahtar kelimeler: Steatohepatit, FIB-4, APRI, karaciger, fibroz
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INTRODUCTION

Non-alcoholic fatty liver disease (NAFLD) and
non-alcoholic steatohepatitis (NASH) are the most
important causes of liver disease of unknown eti-
ology that show histological characteristics similar
to alcoholic liver disease'?. In the last decade, it
has been demonstrated that NAFLD which is a he-
patic finding of metabolic syndrome occurs con-
siderably more frequently in obese and diabetic
individuals®. In addition, it is clear that an increa-
se in the number of the components of metabo-
lic syndrome increases the risk of progression to
NASH?*. It has been estimated that approximately
25% of the world population have NAFLD>. Non-
alcoholic fatty liver disease is characterized with
presence of hepatic steatosis, hepatocyte injury,
ballooning in hepatocytes along with 5% inflam-
mation with or without fibrosis®. Detecting fibrosis
either using imaging or biopsy is critical in terms
of prognosis in such patients as advanced fibrosis
in NASH leads to higher mortality with hepatic
and cardiovascular complications’#,

Currently, discrimination of simple steatosis
from steatohepatitis and fibrosis depends on
the findings in histological examination of liver
biopsy specimens. On the other hand, liver bi-
opsy is an invasive method which may lead to
complications®!°. In addition, use of liver biopsy
in the diagnosis of NASH is neither practical nor
cost-effective. Therefore, different noninvasi-
ve clinical and laboratory scores such as NAFLD
fibrosis, Fibrosis-4 (FIB-4) and aspartate aminot-
ransferase (AST) to platelet ratio (APRI) index are
developed and currently in use for predicting the
existence of fibrosis''. These scores have been wi-
dely used to predict liver fibrosis'?. The guideline
of The European Association for the Study of the
Liver (EASL) recommends use of these scores to
exclude advanced fibrosis'?. Similarly, the guide-
line of the American Association for the Study of
Liver Diseases (AASLD) supports appropriateness
of these scores to be used for defining advanced
fibrosis in NASH'4. The controversial point is the

difference in cut-off values that determine diag-
nostic accuracy of these scores!*!3, Therefore, in
our study, we wanted to determine the role of
FIB-4, APRI and AST/ALT ratio scores in predic-
ting fibrosis in patients with NASH who had un-
dergone liver biopsy, and also to determine the
most appropriate cut-off values of these scores.

MATERIAL and METHOD

This study approved by the Bezmialem Vakif Uni-
versity, Non-invasive Clinical Studies Ethics Com-
mittee, on October 22, 2019 with the decision
no: 20/381.

This study was planned as a retrospective study.
Patients aged above 18 years who had undergo-
ne liver biopsy due to presumed NASH and who
were followed up between January 2012 and June
2019 in our university gastroenterology outpati-
ent clinic were included in the study. Exclusion
criteria consisted of alcoholic liver disease, drug-
induced liver disease, autoimmune hepatitis, viral
hepatitis, cholestatic, metabolic or genetic liver di-
seases, malignancy, autoimmune diseases, heart
failure and pregnancy. In addition, patients with
incomplete data were excluded from the study.

Liver biopsy

Liver biopsy specimens were evaluated indepen-
dently by two pathologists working in our univer-
sity. When these two pathologists were contra-
dictory, a decision was made by consulting a third
pathologist. The definition of NASH was based on
the AASLD guideline which necessitates the pre-
sence of 5% hepatic steatosis with inflammation
and hepatocyte injury (ballooning) with or witho-
ut fibrosis'®. The definition NAFLD: was based on
the AASLD guideline which requires the presence
of 5% hepatic steatosis without evidence of he-
patocellular injury and/or fibrosis'*. The degree of
histological activity and the stage of fibrosis were
evaluated and graded accordingly. The evaluati-
on of fibrosis was made according to NASH-CRN
(non-alcoholic steatohepatitis - clinical research
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network) scoring system in which a score of 3 and
above was considered as advanced fibrosis'> (Fi-
gure 1).

&- * 5 y e i
Figure 1. A; Steatosis of the liver parenchyma, B; Lobu-
lar inflammation due to mononuclear cell infiltration, C;
Ballooning degeneration of hepatocytes (arrow), D; Regi-
ons of pericellular fibrosis seen under Masson Trichome
staining (x100).
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Fibrosis scores

APRI score was calculated using a formula that
incorporate serum AST and platelet values'®. The
second score was AST/ALT ratio!”. FIB-4 score
was calculated using four parameters including
the platelet count, age, serum AST and ALT'®.

Statistical Analysis

The distribution of the continuous variables was
evaluated for normality by the Shapiro Wilk test.
If a variable has normal distribution, its descrip-
tive statistical characteristics were expressed as
meanztstandard deviation. Otherwise, the desc-
riptive statistics were expressed as median and
interquartile range. The categorical data were
given as frequencies and percentages. Receiver
operating characteristic curve (ROC) analysis was
performed to analyze the diagnostic performan-
ces of FIB-4, APRI and AST/ALT scores. The opti-
mal binary cut-off values for the two scores in our
sample were identified by calculating the Youden

Table 1. Baseline clinical characteristics, laboratory and biopsy findings of the study patients.

Descriptive Statistics
mean=SD or n (%)

Descriptive Statistics
mean=SD or n (%)

Patients (n=88) 52.70+9.54
Age (years)
Gender

Female 51 (58%)

Male 37 (42%)
Diabetes Mellitus 23 (27.7%)
AST (IU/L) 51.6+£36.5
ALT (IU/L) 78.5+47.5
ALP (IU/L) 88.8+37.8
GGT (IU/L) 61.3+38.1
Glucose (mg/dl) 131.3+45.3
WBC (x103) 7.71.9
HGB (g/dL) 13.9+1.8
Platelet (x10°) 238.7+89.1
HOMA IR 40.2+74.8

191.14+118.14
147.31+42.56

Triglyceride (mg/dL)
LDL-cholesterol (mg/dL)

APRI score 0.81+0.77
FIB-4 score 1.58+1.26
Pathological Diagnosis

NAFLD 9 (10.2%)
NASH 79 (89.8%)

NASH Fibrosis Stage (biopsy)

7 (9.0%)
Stage O 48 (61.2%)
Stage 1 16 (20.1%)
Stage 2 6 (7.2%)
Stage 3 1(1.3%)
Stage 4
Steatohepatitis grade (biopsy)
Grade O 1 (1.3%)
Grade 1 28 (36.4%)
Grade 2 15 (19.5%)
Grade 3 5 (6.5%)
Grade 4 18 (23.4%)
Grade 5 8 (10.4%)
Grade 6 2 (2.6%)
Hepatosteatosis grade by USG
Grade 1 39 (44.3%)
Grade 2 37 (42%)
Grade 3 12 (13.6%)

AST: aspartate aminotransferase; ALT: alanine aminotransferase; ALP: alkaline phosphatase; GGT: Gamma-glutamy! transferase;
WBC: white blood cell; HGB: hemoglobine; HOMA IR: HOMA insulin resistance; NAFLD: Non-alcoholic fatty liver disease: NASH:

non-alcoholic steatohepatitis
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J index. The diagnostic performance of each sco-
re for three different fibrosis levels (any fibrosis,
moderate fibrosis, severe fibrosis) were assessed.
The sensitivity, specificity, positive (PPV), and ne-
gative predictive values (NPV) for each test were
also calculated. All analyses were conducted with
the SPSS version 22.0 (IBM Corp., USA). P value
less than 0.05 was considered as statistically sig-
nificant.

RESULTS

A total of 88 patients were included in the study.
Fifty-one patients (58%) were female and the mean
age of the study population was 52.7+9.5 years.
Twenty-three patients (27.7 %) had diabetes mel-
litus. The demographic data are shown in Table
1. According to liver ultrasonography, grade 1,
2 and 3 steatosis were found in 44.3%, 42% and
13.6%, of the patients, respectively. Liver biopsy
findings were consistent with NASH in 79 (89.8%)
patients and NAFLD in the remaining 9 (10.2%)
patients. Among the patients with a diagnosis of
NASH, fibrosis was absent in 7.9% of the patients,
while grade 1 (n=48; 61.5%),2 (n=16; 20.5%),3
(n=6; 7.7%), and 4 (n=1; 1.3%) fibrosis were fo-
und in respective number (%) of patients.

The mean FIB-4 index was 1.58+1.26 and the
mean APRI score was 0.81+0.77. The AUC value,
sensitivity, specificity, positive and (PPV) and ne-

gative predictive values (NPV) for FIB-4 index with
a cut-off value of <0.88 (used to exclude fibrosis)
were 0.78, 75%, 80%, 98% and 20% respectively.
The corresponding values for a FIB-4 index cut-off
value of >2.16 (used to predict severe fibrosis)
were found to be 0.95, 94%, 90%, 73 % and 98%
respectively (Table 2 and Figure 2).

FIB-4
100
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Figure 2. ROC analysis of FIB-4 and APRI scores.

The AUC value, sensitivity, specificity, PPV and
NPV for APRI score at a cut-off value of <0.47 (exc-
lusion of fibrosis) were 0.76, 59%, 100%, 100 and
18, respectively. The corresponding values for an
APRI score cut-off value of >0.68 which was used

Table 2. Receiver operator curve analysis of three risk scores regarding the fibrosis in liver.

Cut off Sensitivity (%) Specificity (%) PPV (%) NPV (%) AUC P
FIB-4
Any Fibrosis <0.88 75 80 98 20 0.78 0.0012
Moderate Fibrosis >1.8 38.10 95.83 80 78 0.67 0.0134
Severe Fibrosis >2.16 94.44 90.90 73.9 98.4 0.95 <0.001
APRI
Any Fibrosis <0.47 59.38 100 100 18.8 0.76 <0.001
Severe Fibrosis >0.68 70.83 73.08 54.8 84.4 0.73 0.0004
AST/ALT
Any Fibrosis <0.46 87.14 50 95.3 25 0.63 0.360
Severe Fibrosis >0.72 71.43 69.57 19.2 96 0.157

FIB-4: fibrozis-4 index; APRI: aspartate aminotransferase to platelet ratio; PPV: positive predictive value, NPV: negative predictive
value; AUC: Area under curve
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to predict severe fibrosis were 0.73, 70%, 73%,
54.8 % and 84 % respectively (Table 2). The AST/
ALT ratio was not found to be statistically signifi-
cant in predicting fibrosis (Table 2 and Figure 2;
p=0.36 for ruling out any fibrosis and p=0.15 for
predicting severe fibrosis).

DISCUSSION

The current study has shown that the FIB-4 index
could be used as a screening and diagnostic test
particularly indicating that a FIB-4 index cut-off
value of >2.16 had a higher diagnostic accuracy
in determining presence of advanced fibrosis. A
FIB-4 index cut-off value of <0.88 was the best
threshold to exclude fibrosis with a PPV of 98%.
An APRI score cut-off value of <0.47 was diag-
nostic for ruling out fibrosis with a PPV of 100 per-
cent. An APRI score cut-off value of >0.68 was
moderately diagnostic for severe fibrosis with a
PPV of 54 percent.

The results of the current study related to clinical
benefits of the FIB-4 index and APRI score have
contributed to identification of fibrosis. The AASLD
guideline also noted clinical benefit of the FIB-4
index and APRI score in identification of fibrosis'4.
Kaya E et al.'® asserted that the noninvasive tests
such as FIB-4 and NAFLD fibrosis score could be
used to exclude rather than to predict severe liver
fibrosis. On the other hand, the AASLD guideline
demonstrated that the NFS or FIB-4 index was cli-
nically beneficial in defining NAFLD patients with
severe fibrosis.

Presence of advanced fibrosis is the strongest
indicator of liver-related events. Therefore, it is
important to detect NASH patients with hepatic
fibrosis. Although serum enzymes are used to
screen underlying liver disease, some individuals
with NASH and individuals with advanced fibro-
sis will have normal liver enzymes. In our study,
the AST/ALT ratio was not found to be statistically
significant in predicting fibrosis, either.
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Siddiqui et al.*® evaluated the accuracy of no-
ninvasive methods in detecting hepatic fibro-
sis and the changes in fibrosis in patients with
histologically proven NASH. It was claimed that
the diagnostic accuracies of FIB-4, NFS and APRI
were higher in terms of detecting severe fibrosis
compared to other parameters. However, it was
advocated that these scores could be used in cli-
nical practice to exclude presence of moderate
and advanced fibrosis, because they have hig-
her negative predictive values. FIB-4 and APRI
scores were found to have the highest accuracy
in predicting progression to severe fibrosis and
a high negative predictive value among all no-
ninvasive scores. The results were similar to the
results of our study.

Adams LA et al.?! compared the accuracies of
simple and complex models of fibrosis in pre-
dicting hepatic fibrosis in a multicenter study.
Simple APRI, BARD (Body mass index, AST,
ALT, diabetes) and complex HEPASCORE (age,
gender, bilirubin, gamma glutamyl transferase,
hyaluronic acid, a-2 macroglobulin), FIBROTEST
(age, gender, bilirubin, gamma glutamytrans),
FIB-4 fibrosis models were evaluated in patients
with NAFLD who underwent liver biopsy. Simple
models included considerably more parameters
compared to complex models. Therefore, comp-
lex models have greater number of significant
appropriate diagnostic properties compared to
simple models in terms of detecting fibrosis. Ho-
wever, it was claimed that the general accuracy
of these models was moderate and they predic-
ted fibrosis with a low positive predictive value.
In our study, we compared simple and complex
scores. We found that the complex model FIB-4
index was more significant in predicting severe
fibrosis in the diagnosis and screening.

Our study had some limitations. It was a retros-
pective study with a relatively low number of
patients. We could also use other scores such as
complex scores NAFLD fibrosis score, Hepascore,
and Fibrotest.
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CONCLUSION

The FIB-4 and APRI scores currently have an im-
portant place in predicting fibrosis non-invasively
in NASH patients. However, the AST/ALT ratio
was not found to be statistically significant. Altho-
ugh guidelines recommend these scoring systems
for screening, appropriate cut-off values have not
been determined yet. The demographic properti-
es of the patients included, duration of disease and
the size of the study cohort influence these mea-
surements. At this point, the FIB-4 index stands
out with its high specificity and sensitivity.
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