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ABSTRACT

Background and aims Non-invasive assessment of
fibrosis in patients with non-alcoholic fatty liver disease
(NAFLD) is challenging, especially in resource-limited
settings. MR or transient elastography and many patented
serum scores are costly and not widely available. There
are limited data on accuracy of serum-based fibrosis
scores in urban slum-dwelling population, which is a
unique group due to its dietary habits and socioeconomic
environment. We did this study to compare the accuracy of
serum-based fibrosis scores to rule out significant fibrosis
(SF) in this population.

Methods Histological and clinical data of 100 consecutive
urban slum-dwelling patients with NAFLD were analysed.
Institutional ethics committee permission was taken.
Aspartate transaminase (AST) to platelet ratio index (APRI),
fibrosis-4 index (FIB-4) and FIB-5 scores were compared
among those with non-significant fibrosis (METAVIR; FO to
F1; n=73) and SF (METAVIR; F2 to F4; n=27).

Results AST (IU/mL) (68.3+45.2 vs 23.9+10.9;
p<0.0001), alanine transaminase (IU/mL) (76.4+36.8 vs
27.9+11.4; p<0.0001), FIB-4 (2.40+2.13 vs 0.85+0.52;
p<0.0001) and APRI (1.18+0.92 vs 0.25+0.16; p<0.0001)
were higher and platelets (100 000/mm?) (1.8+0.8 vs
2.6+0.7; p<0.0001), albumin (g/dL) (3.4+0.50 vs 3.7+0.4;
p<0.0001), alkaline phosphatase (IU/L) (60.9+10.2

Vs 76.4+12.9; p<0.0001) and FIB-5 (—1.10+6.58 vs
3.79+4.25; p<0.0001) were lower in SF group. APRI had
the best accuracy (area under the receiver operating
characteristic curve=0.95) followed by FIB-4 (0.78) and
FIB-5 (0.75) in ruling out SF.

Conclusions APRI but not FIB-5 or FIB-4 is accurate in
ruling out SF in patients with NAFLD in an urban slum-
dwelling population.

INTRODUCTION
Non-alcoholic fatty liver disease (NAFLD)
is the most common chronic liver disease,

What is already known about this subject?

» Non-invasive assessment of fibrosis in non-alcohol-
ic fatty liver disease (NAFLD) in resource poor set-
tings is challenging.

» Non-invasive markers are moderately accurate in
predicting significant fibrosis.

What are the new findings?

» Aspartate transaminase to platelet ratio index (APRI)
is an accurate predictor of absence of significant fi-
brosis in urban slum-dwelling population.

» APRI s better than fibrosis-4 index (FIB-4) and FIB-5
at predicting absence of significant fibrosis in urban
slum-dwelling subjects with NAFLD.

How might it impact on clinical practice in the

foreseeable future?

» APRI may be used to rule out significant fibrosis in
urban slum dwellers with NAFLD.

» Use of APRI may help in mass screening of popula-
tion at risk of NAFLD complications.

affecting 17%-46% of adult population
worldwide and 5%-31% in India."” Presence
of hepatic fibrosis is a predictor of compli-
cations in patients with NAFLD. Those with
advanced fibrosis need to be on surveillance
for complications of liver disease, such as
varices and hepatocellular carcinoma. The
current gold standard for diagnosis and
staging of NAFLD is liver biopsy.® ? However,
high prevalence of the disease, sampling
errors and risk of complications preclude its
wide use.'""?

Other non-invasive alternatives involving
liver imaging techniques such as FibroScan,
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transient elastography or MR elastography are accurate
but have limited availability and are expensive. Transient
elastography is less sensitive in patients who are obsese."”
This makes serum non-invasive markers of fibrosis an
attractive alternative, especially if they are cheap, easily
available and reliable.

Aspartate transaminase (AST) to platelet ratio index
(APRI), fibrosis-4 index (FIB-4) and FIB-b are three
cheap and easily available scores for liver fibrosis assess-
ment. FIB-4 is based on age, AST, alanine transaminase
(ALT), and platelet count. It was initially described in the
AIDS Pegasys Ribavirin International Coinfection Trial
study to assess liver fibrosis in HIV and hepatitis C virus
(HIV/HCV) coinfected patients,14 and later validated in
a large cohort of HCV monoinfected patients.'> Attallah
et al developed FIB-5 score, which is based on three
biochemical markers (AST/ALT ratio, albumin, alkaline
phosphatase (ALP)) and one haematological marker
(platelet count). The score was validated on 604 patients
with chronic HCV.'® "7 Application of FIB-5 in NAFLD
has not been studied previously. APRI has been found
to have high accuracy to predict the severity of hepatic
fibrosis in its first validation study.'®

The objective of this study was to compare the perfor-
mance of simple biochemical scores FIB-5, FIB-4 and
APRI with liver biopsy to differentiate non-significant
fibrosis (NSF; FO to F1) and significant fibrosis (SF; F2 to
F4) in urban slum-dwelling patients with NAFLD.

METHODS

Clinical, biochemical and histological data of 100 consec-
utive outpatients and inpatients with NAFLD, at a tertiary
care centre in India, collected during 2012-2013 was
reanalysed. These patients were part of another study
done previously at the same centre.'” APRI, FIB-4 and
FIB-5 scores were calculated with formulas as shown in
table 1.

Reanalysis of liver biopsies was done by a single expert
histopathologist. SF was defined as a METAVIR score of
F2 to F4 and NSF as a score of FO or F1. The serum scores
were compared with the liver biopsy METAVIR scores
and the area under the receiver operating characteristic
curve (AUROC) for APRI, FIB4 and FIB-5 was calculated.
Sensitivity, specificity, positive predictive value (PPV) and

Table 1

Score

FIB-4 score' (Age [years]xAST(IU/L))/(platelet count(10%/
L)x(ALT (IU/L))"?)

FIB-5 score'® (albumin (g/L)x0.3+platelet count

(10%/L)x0.05)—(alkaline phosphatase (1U/
L)x0.014+AST/ALT ratiox6+14)

((AST/ULN)/platelet count (10%/L))x100

Equations for scores

Equation

APRI score'

ALT, alanine transaminase;APRI, AST to platelet ratio index; AST,
aspartate transaminase;FIB, fibrosis index; ULN, upper limit of
normal.

negative predictive value (NPV) of each of these scores
using previously published cut-offs were calculated.'* '
Statistical analysis was done using SPSS software V.25.
T-test and y” tests were used for assessing parametric data
while Mann-Whitney test was used to analyse non-para-
metric data. P value <0.05 was considered as significant.

Patient and public involvement
Public and patients were not involved in the coproduc-
tion of research of this study.

RESULTS

A total of 100 patients were included and analysed in this
study. The demographic profile of patients is shown in
table 2. Seventy-three patients had NSF while 27 patients
had SF.

SF group had lower platelet counts than NSF group
(1.8£0.8 vs 2.6+0.7 x (x1079/L), respectively; p<0.0001).
AST (68.3+45.2 vs 23.9+10.9 IU/mL, p<0.0001) and ALT
(76.4£36.8 vs 27.9+11.4 TU/mL, p<0.0001) were higher
in SF group as compared with NSF group. Albumin was
lower in SF group (3.4+0.5 vs 3.7+0.4 g/dL, respectively;
p<0.0001) than the NSF group. ALP was lower in SF
group as compared with NSF group (IU/L) (60.9+10.2
vs 76.4+12.9; p<0.0001) (table 3). SF group had higher
APRI scores (1.18+0.92 vs 0.25+0.16, respectively;
p<0.0001) and FIB-4 scores (2.40+2.13 vs 0.85+0.52,
respectively; p<0.0001). FIB-5 scores were lower in SF
group (-1.10£6.58 vs 3.79+4.25, respectively; p<0.0001)
(table 4).

The ROCs of FIB-4, FIB-5 and APRI are as shown in
figures 1-3. FIB-4 <1.45 had sensitivity, specificity, PPV,
NPV and AUROC of 51.94%, 89.16%, 50%, 90.24% and
0.78, respectively. FIB-5 <0 had sensitivity, specificity, PPV,
NPV and AUROC of 55.6%, 81.93%, 37.5%, 89.47% and
0.75, respectively. While FIB-5 >7.505 had sensitivity,
specificity, PPV, NPV and AUROC of 88.24%, 21.69%,
18.75%, 90% and 0.75%, respectively, APRI <0.45 had
sensitivity, specificity, PPV, NPV and AUROC of 85.2%,
87.7%, 58.33%, 96.05% and 0.95, respectively (table 5).

DISCUSSION

We evaluated the performance of simple non-invasive,
easily available and cheap serum scores in ruling out SF
in urban slum-dwelling patients with NAFLD. A little over
quarter patients had SF. AST and ALT were higher in SF
group while albumin, ALP and platelets were lower in
SF group. APRI and FIB-4 were higher in the SF group.
FIB-5 was lower in SF group. APRI <0.45 had the highest
AUROC of 0.95 (p<0.0001) with sensitivity, specificity,
PPV and NPV of 85.2%, 87.7%, 58.33%, and 96.05%,
respectively. AUROC of FIB-4 <1.45 was 0.78 (p<0.0001)
and that of FIB-5 <0 and 27.505 was 0.75 (p<0.0001).

In previous studies of APRI, AUROC was in the range of
0.67-0.87; while our study had an AUROC of 0.95 which
is the best among these studies. Previous studies found a
sensitivity of 27%-81% as compared with 85.2% in our
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Table 2 Demographical data

Non-significant Significant
Parameters fibrosis fibrosis
Cases, n 73 (FO to F24, F1 to 27 (F2 to F3,
F49) F3to 17, F4
to F7)
Age (years)
Mean 44.5 49.6
SD 13.3 11.4
Range 18-80 24-62
Sex (%)
Male 42 (57.5 11 (40.7)
Female 31 (42.4) 16 (59.2)

study. Specificity in our study (87.7%) was similar to that
of previous studies (80%—-89%). PPV was in the range of
31%-62% in these studies as against 58.3% in current
study and NPV was in the range of 84%-95% compared
with 96.05% in present study. APRI had performed better
in our study to rule out SF as compared with the previous
studies.*”™ This may be due to a higher AST and lower
platelet count in the SF group in our study, as compared
with previous studies at the same stage of fibrosis.

The higher values of AST may be due to the unique
pattern of the diet of this urban slum-dwelling popula-
tion. It has been shown that the urban slum population of
India tends to consume high-calorie high-carbohydrate
diet.”**” One of these studies is from the same slum popu-
lation as in our study.27 It has been observed that serum
transaminases activity increases (143% increase for ALT
and 90% for AST) with high-calorie high-carbohydrate
diet as compared with a balanced normal calorie diet.
Increased flux of carbohydrate through glycolysis and
related pathways leads to increased transaminase levels.
The greater rise in ALT compared with AST may be due
to its direct involvement in pyruvate metabolism.” The

Table 3 Laboratory parameters

Mean laboratory parameters

(X+SD)

Non-significant Significant

fibrosis fibrosis
Parameters (n=73) (n=27) P value
Platelet (100 000/ 2.6+0.7 1.8+0.8 <0.0001
mm?)
Bilirubin* (mg/dL) 0.9 (0.4-5) 1.5 (0.4-4) 0.06
AST (IU/mL) 23.9+10.9 68.3+45.2  <0.0001
ALT (IU/mL) 27.9+11.4 76.4+36.8 <0.0001
Albumin (g/dL) 3.7+0.4 3.4+0.5 <0.0001
Alkaline 76.4+12.9 60.9+10.2 <0.0001
phosphate (IU/L)
*Median

ALT, alanine transaminase; AST, aspartate transaminase.

Table 4 Mean FIB-4, median FIB-5 and mean APRI
between SF and NSF groups

Non-significant Significant

fibrosis fibrosis
Parameter (n=73) (n=27) P value
Mean FIB-4 0.85+0.52 2.40+2.13 <0.0001
(X+SD) (0.22-2.91) (0.41-8.21)
(range)
Median FIB-5 3.79+4.25 -1.10+6.58 <0.0001
(X+SD) (-11to 14) (-15to 11)
(range)
Mean APRI 0.25+0.16 1.18+0.92 <0.0001
(X+SD) (0.07-0.87) (0.27-3.42)
(range)

APRI, aspartate transaminase to platelet ratio index; FIB, fibrosis
index; NSF, non-significant fibrosis; SF, significant fibrosis.

differential effect of diet on findings of our studies under-
scores the need for dietary assessment while studying the
NAFLD population.

In past studies of FIB-4, AUROC was in the range of 0.71-
0.89 which was comparable with the present study (0.78).
Sensitivity was in the range of 76.2%-90% (51.94% in the
present study). Specificity was in the range of 54.9%-98%
(89.16% in the present study). PPV was in the range of
24%-80% as against 50% in the current study. Similarly,
NPV was in the range of 75.3%-98% compared with
90.24% in this study.'” *** * As compared with previous
studies, FIB-4 was not helpful for the prediction of SF in
our study. This can be explained by the characteristics of
our study cohort. Mean age of our study cohort is lower

ROC Curve

1.0

0.5

=l
o
1

Sensitivity

e
i
|

0.2

0.0 T T T T
0.0 0.2 0.4 06 [*R=) 1.0

1 - Specificity

AUROC = 0.78 (p <0.0001)

Figure 1 Receiver operating characteristic (ROC) curve for
fibrosis-4 index (FIB-4). AUROC, area under the ROC curve.
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Figure 2 Receiver operating characteristic (ROC) curve for
fibrosis-5 index (FIB-5). AUROC, area under the ROC curve.

than that of other studies and with higher mean ALT levels
resulting in lower mean FIB-4 values, which is reflected as
narrow FIB-4 value range and low accuracy of the same.

In previous studies of FIB-5, two different cut-offs were
used. AUROC was 0.71 and 0.90 which was 0.75 in the
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Figure 3 Receiver operating characteristic (ROC) curve
for aspartate transaminase to platelet ratio index (APRI).
AUROC, area under the ROC curve.

Table 5 Performance characteristic of FIB-4, FIB-5 and
APRI

APRI
Parameters FIB-4 (%) FIB-5 (%) FIB-5 (%) (%)
(cut-off) (1.45) (0) (7.505) (0.45)
Sensitivity 51.94 55.60 88.24 85.20
Specificity 89.16 81.93 21.69 87.70
PPV 50 37.50 18.75 58.33
NPV 90.24 89.47 90 96.05
AUROC 0.78 0.75 0.75 0.95

APRI, aspartate transaminase to platelet ratio index; AUROC, area
under the receiver operating characteristic curve; FIB, fibrosis
index; NPV, negative predictive value; PPV, positive predictive
value.

present study. Sensitivity was 18.4% and 98% (55.6% and
88.24%), respectively, at cut-off <0 and cut-off >7.505 in the
presentstudy). Specificity was 94.4% and 97% (81.93% and
21.69%, respectively, at cut-off <0 and cut-off 27.505 in the
current study). PPV was 85.7% and 99% as against 18.75%
(at cut-off 27.505) and 37.5% (at cut-off <0) in the current
study. Similarly, NPV was 38.7% and 92% compared with
89.47% (at cut-off <0) and 90% (at cut-off 27.505) in this
study.'® " In our study, FIB-5 did not perform better as
compared with previous studies. This heterogeneity may be
attributable to different study population (HCV-infected
patients) in these studies. There are no previous studies of
FIB-5 in patients with NAFLD.

As the PPVs were in modest range (18.75%-58.33%)
for all these scores, these are not accurate enough to
predict SF. Therefore, they cannot replace liver biopsy
for this purpose. However, all of these scores had better
NPV close to almost 90%. So these scores, particularly
APRI with AUROC of 0.95 and NPV of 96.05%, can rule
out SF accurately.

A number of other panels of non-invasive serum markers
of fibrosis such as the Enhanced Liver Fibrosis panel and
FibroTest have been evaluated in patients with NAFLD.*" *!
These tests are relatively expensive as some of them involve
the measurement of matrix turnover markers.

Prevalence of NAFLD in rural population of
India® * is 8.7%-80.7%, while the same in urban popu-
lation of India® * is 16.6%-32%. The slum-dwelling
population studied in our study is the unique one. This
is a significant proportion of our population and yet it is
underserved. This study demonstrates the usefulness of
simple laboratory markers, particularly APRI, for ruling
out SF. These are easily available and cheap. Therefore,
they may have wider applicability. Using APRI, liver biopsy
can be avoided in a significant proportion of patients with
NAFLD. This would be the most cost-effective approach,
especially while catering to urban slum-dwelling popula-
tion. This is the first study to analyse novel parameter FIB-5
in patients with NAFLD, although it did not perform well
in this population. One limitation of our study is the small
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sample size. However, it is difficult to perform a large study
while dealing with a niche population like ours.

There are a lot of studies on non-invasive markers
in the assessment of fibrosis in patients with NAFLD.
These studies have different patient population groups
and therefore their findings also vary in these studies.
Different diet patterns and their consequent effects
on non-invasive serum markers may be responsible for
this discrepancy. We therefore recommend analysis of
different diet patterns, while assessing the performance
of these simple non-invasive markers in future studies.
There is a need for a large prospective study to further
assess the findings of our study.

CONCLUSION

APRI but not FIB-5 or FIB-4 is accurate in ruling out SF
in patients with NAFLD. It is especially useful in urban
slum-dwelling population, a resource-limited setting to
identify patients at low risk for progression of NAFLD.
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