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Abstract
Introduction
Limited access/exorbitant cost of fibroscan and the associated risks with biopsy to assess fibrosis in non-
alcoholic fatty liver disease (NAFLD) patients has made exigent demand of serum-based fibrosis scores to be
validated for their accuracy and efficacy. The objective of the study was to compare the accuracy of FIB-4
(fibrosis-4) and FIB-5 (fibrofast) scores to rule out advanced fibrosis in NAFLD patients.

Methods
A total of 145 patients were categorized as group I with mild/moderate fibrosis (MF) comprising of F0 to F2
and group II with advanced fibrosis (AF) comprising of F3 and F4 based on fibroscan kPa (kilopascal) score.

Results
Group II had significantly higher alanine transaminase (ALT), aspartate transaminase (AST), haemoglobin %
(Hb %), bilirubin and alkaline phosphatase (ALP) values and significantly lower platelet count and albumin
as compared to group I. The FIB-4 score was significantly higher in group II [1.8 (1.1 - 4.7)], as compared with
group I [0.98 (0.63 - 1.67)], p-value = 0.0001. FIB-5 score of group II [-6.4 (-8.8 - 3.4)] was significantly lower
as compared with group I [-4.8 (-6.8 - 2.0)], p-value = 0.003. FIB-4 and FIB-5 had area under receiver
operator characteristic (AUROC) curve of 0.712 and 0.655, respectively. FIB-4 at cut-off of <2.02 had a
negative predictive value (NPV) of 90.7%. FIB-5 at a cut-off of <-7.11 has an NPV of 94.1% and at a cut-off of
<-3.24 had an NPV of 88.9%.

Conclusion
We concluded that both FIB-4 and FIB-5 can be used to rule out advanced fibrosis in NAFLD patients in a
resource-limited and indigent setting as both the scores have NPV greater than 90%.

Categories: Endocrinology/Diabetes/Metabolism, Internal Medicine, Gastroenterology
Keywords: non alcoholic fatty liver disease, fib-4, fib-5, fibroscan, fibrosis

Introduction
Non-alcoholic fatty liver disease (NAFLD) has emerged as the most prevalent liver disease affecting around
two billion people globally and has quickly and quietly reached the epidemic proportion, thus being referred
to as a silent epidemic [1-2]. The scenario is alarming in India too, with a prevalence rate of NAFLD ranging
between 14.6-42% [3]. The global incidence of NAFLD has been projected to reach 56% in the next
decade [4]. Being one of the most frequent causes of chronic liver disease, NAFLD is an umbrella term
comprising of disease spectrum ranging from non-alcoholic fatty liver (NAFL) or simple steatosis which may
progress further to non-alcoholic steatohepatitis (NASH) to cirrhosis and eventually to hepatocellular
carcinoma (HCC) and/or end-stage liver disease (ESLD), in the process compromising the liver function
greatly [2]. Advanced cases of NAFLD can progress to HCC even in absence of cirrhosis [4]. Either of the two
conditions (HCC and ESLD) notably impact life expectancy, the only alternative being liver transplantation,
that too in those who will satisfy the criteria for being an ideal candidate to undergo transplant [2,5].
Evidence indicates that besides the liver, heart is also at greater risk in these patients and may end up with
hypertension, coronary artery disease, cardiac arrhythmias, or cardiomyopathy [6].

This warrants the need for these NAFLD patients to undergo frequent consultation with gastroenterologists
to be monitored periodically. There should be tests that should have a cut-off value beyond which fibrosis
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could be ruled out with certainty so that NAFL patients can be monitored and treated with almost care to
arrest/delay its further progress to its cumbersome and intricate form. Also, these patients will be protected
from undergoing unnecessary liver biopsies.

Liver biopsy is considered the gold standard to diagnose simple steatosis and or fibrosis in these patients
but it has lots of limitations/risks and incessant monitoring of NAFLD patients for its progress and response
to its treatment by repeated biopsy becomes impractical [7]. Special blood tests or a combination of tests
have been used to evaluate possible liver scarring but none is perfect. Fibroscan is a five-minute bedside
test with immediate results and high patient acceptance [8]. Obesity is a possible limitation on its efficacy
which now has been overcome by the use of XL probe instead of M probe for patients whose body mass index

is greater than 30 kg/m2 [9]. So fibroscan has the means to replace liver biopsy as the gold standard [7]. But it
has limited availability, due to its exorbitant cost and need of skilled hands which restricts its frequent use
for the follow-up of general population in developing countries like India [10].

Fibrosis-4 (FIB-4) is a scoring system to grade liver fibrosis using a combination of patient’s age, platelet
count, aspartate transaminase (AST) and alanine transaminase (ALT), all easily available to a primary care
physician, besides being inexpensive [11].

Fibrofast (FIB-5) is also a non-invasive scoring system for assessing liver fibrosis based on ALT, AST as
ALT/AST ratio, albumin, alkaline phosphatase (ALP) and platelet count, all easily available to a primary care
physician, besides being cheap [11].

The objective of this study was to compare the performance of simple biochemical scores FIB-4 and FIB-5 to
differentiate between mild/moderate (F0 - F2) and severe fibrosis (F3 and F4) categorised on the basis of
fibroscan kilopascal (kPa) score.

Materials And Methods
This cross-sectional diagnostic accuracy study was conducted in the Department of Biochemistry in
collaboration with the Department of Gastroenterology of All India Institute of Medical Sciences (AIIMS),
Patna, Bihar, India. The study protocol was approved by the Institutional Ethical Committee of AIIMS,
Patna, Bihar, India and written informed consent was obtained from all patients.

The study protocol enrolled 145 diagnosed cases of NAFLD based on radiological and biochemical findings
who had also undergone fibroscan. Only consented subjects with age >18 years having all the required data
available were included in the study for analysis.

Patients with any associated chronic liver disease, advanced liver disease, hepatic congestion, cardiac
failure, on hepatotoxic drugs, unwilling to give consent and with incomplete data were excluded from the
study.

Demographic data comprising age and sex were obtained for each subject. All relevant laboratory test results
data for the study were obtained from the hospital information system. Fibroscan test reports were obtained
from the Gastroenterology department. The reference range of various laboratory tests included in our study
is given in Table 1.

Laboratory Parameters Reference range

ALT 13-40 IU/L

AST 0-37 IU/L

ALP 30-90 IU/L

Albumin 3.4-4.8 g/L

Platelet count 150-450 x 103/mL

TABLE 1: Reference range of laboratory parameters
ALT: Alanine transaminase; AST: Aspartate transaminase; ALP: Alkaline phosphatase.

Tests for AST, ALT, ALP and albumin were done on autoanalyzer AU5800 Series Clinical Chemistry Analyzer
(Beckman Coulter, Tokyo, Japan) and platelet count was done by hydrodynamic focusing method.
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FIB-4 was determined by the following formula [11]:

Age (years) × AST (IU/L) / {platelet count (109/L) × ALT (IU/L)1/2}

FIB-5 was determined by the following formula [11]:

Albumin (g/L) × 0.3 + platelet count (109/L) × 0.05 − alkaline phosphatase (IU/L) × 0.014 + AST/ALT ratio × 6 +
14

Patients underwent fibroscan on FibroScan 502 TOUCH (Echosens, Paris, France). The reports were validated
by two experienced clinicians. The report of fibrosis was obtained in kPa and results were interpreted as
follows [10]:

F0: 1-6 kPa

F1: 6.1-7 kPa

F2: 7-9 kPa

F3: 9.1-10.3 kPa

F4: >10.4 kPa

The patients were categorized into two groups based on kPa value [10]:

Group I with mild to moderate fibrosis (MF) comprising of F0 to F2.

Group II with advanced fibrosis (AF) comprising of F3 and F4 Levels of serum AST, ALT, ALP, platelet count,
albumin, bilirubin, white blood cell count (WBC), haemoglobin% (Hb%) that were recorded for all patients.
FIB-4 score and FIB-5 score were also calculated for all patients using the above parameters and suggested
formulas. The difference in the values of parameters and the score values were assessed in two groups with
MF (group I) and those with AF (group II).

Statistical analysis plan
Relevant details of the patients were entered in Microsoft excel (Microsoft® Corp., Redmond, WA). The
categorical variables were presented as proportion and percentages. Chi-square test was used to test an
association between two categorical variables. The continuous data was tested for normal distribution using
the one sample Shapiro wilk test. Further, the continuous data was presented as mean ± SD (standard
deviation) or median (IQR: Interquartile range) based on the nature of their distribution. Any association
between normally distributed continuous variable was tested using independent sample t-test, whereas
Mann-Whitney U test was used for continuous data which is not normally distributed. FIB-4 and FIB-5
scores were calculated on the basis of the laboratory parameters. Receiver operating characteristic (ROC)
curve was plotted to obtain the area under the curve (AUROC), cut-off score and sensitivity of the cut-off
score. Positive predictive value (PPV) and negative predictive value (NPV) were calculated using the
previously reported prevalence [3], of NAFLD. P-value of 0.05 or less was considered statistically significant.
All statistical analyses were performed with STATA version 13 software (StataCorp LLC, Texas, USA).

Results
Data of a total of 145 patients were included and analyzed in this current study. Approximately 39% of
patients had advanced fibrosis whereas 61% had mild/moderate fibrosis. The distribution of patients
according to their stages of liver fibrosis is shown in Table 2.
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kPa Frequency (%)

F0 (0 - 5.9) 53 (36.6)

1 (6 - 6.9) 17 (11.7)

2 (7 - 9) 19 (13.1)

3 (9.1 - 10.3) 6 (4.1)

4 (>10.4) 50 (34.5)

TABLE 2: Stages of liver fibrosis

Table 3 presents the demographic details of the patients. The mean age of patients was 40.1 ± 15 years. The
mean age of patients having AF was significantly higher than those having MF; 45.1 ± 16.6 vs. 36.9 ± 13.1, p-
value = 0.001. Overall, three-fourths of the patients were male. The median kPa score (stiffness score) of the
patients belonging to AF [16.5 (12 - 30.9)], was significantly higher than the MF group [5.4 (4.6 - 6.7)], p-
value <0.001.

Characteristics Overall Group I, Mild/Moderate Fibrosis (MF) Group II, Advanced Fibrosis (AF) p-value

Age (years)
Mean (SD) 40.1 (15) 36.9 (13.1) 45.1 (16.6) 0.001

Range 9 - 80 9 - 74 17 - 80 --

Sex n (%)
Male 105 (72.4) 66 (74.2) 39 (69.6)

0.105
Female 40 (27.6) 23 (25.8) 17 (30.4)

KPa score 7.1 (5.2 - 12.6) 5.4 (4.6 - 6.7) 16.5 (12 - 30.9) <0.001

TABLE 3: Demographic details of patients according to the fibrosis stage

Laboratory parameter of patients is shown in Table 4. The patients with AF had higher ALT, AST, bilirubin
and ALP values as compared with MF patients; 59.7 (26.6 - 87.6) vs. 33.2 (23.2 - 60.3), 51.7 (32.4 - 95.9) vs.
31.1 (23.1 - 40.5), 1.0 (0.7 - 2) vs. 0.71 (0.61 - 0.97), 74.8 (19.6) vs. 47.7 (13.6), respectively. While,
significantly low platelet count, hypoalbuminemia and Hb% were noted among AF group as compared with
MF group; 148.8 (69.6) vs. 178.3 (77.5), 3.7 (0.8) vs. 4.3 (0.53) and 12.1 (2.4) vs. 13.2 (2.4), respectively.

Laboratory Findings Overall Group I, Mild/Moderate Fibrosis (MF) Group II, Advanced Fibrosis (AF) p-value

ALT 39.2 (24.4 - 71.9) 33.2 (23.2 - 60.3) 59.7 (26.6 - 87.6) 0.006*

AST 34.9 (24.8 - 52.1) 31.1 (23.1 - 40.5) 51.7 (32.4 - 95.9) <0.001*

Albumin 4.11 (0.72) 4.3 (0.53) 3.7 (0.8) <0.001*

Hb% 12.8 (2.5) 13.2 (2.4) 12.1 (2.4) 0.006*

WBC 7.3 (6 - 8.9) 7.6 (6.3 - 8.9) 8.1 (5.3) 0.305

Bilirubin 0.8 (0.6 - 1.4) 0.71 (0.61 - 0.97) 1.0 (0.7 - 2) 0.003*

ALP 57.2 (20.5) 47.7 (13.6) 74.8 (19.6) <0.001*

Platelet count 166.9 (75.7) 178.3 (77.5) 148.8 (69.6) 0.021

TABLE 4: Laboratory parameters of patients according to the fibrosis stage
ALT: Alanine transaminase; AST: Aspartate transaminase; ALP: Alkaline phosphatase.
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Table 5 presents the calculated FIB-4 and FIB-5 score of the patients. The FIB-4 score was significantly
higher in group II (AF) patients [1.8 (1.1 - 4.7)], as compared with group I (MF) patients [0.98 (0.63 - 1.67)],
p-value = 0.0001. Whereas, the FIB-5 score of group II (AF) patients [-6.4 (-8.8 - 3.4)] was significantly lower
as compared with group I (MF) patients [-4.8 (-6.8 - 2.0)], p-value = 0.003.

Score Overall Group I, Mild/Moderate Fibrosis (MF) Group II, Advanced Fibrosis (AF) p-value

FIB-4 score 1.19 (0.669 - 2.02) 0.98 (0.63 - 1.67) 1.8 (1.1 - 4.7) 0.0001

FIB-5 score -5.28 (-7.52 - 2.8) -4.8 (-6.8 - 2.0) -6.4 (-8.8 - 3.4) 0.003

TABLE 5: FIB-4 and FIB-5 score of patients according to the fibrosis stage

Figure 1 and Figure 2 show the ROC curve of FIB-4 and FIB-5.

FIGURE 1: ROC curve of FIB-4
ROC: Receiver operating characteristic
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FIGURE 2: ROC curve of FIB-5
ROC: Receiver operating characteristic

Table 6 shows the diagnostic parameters of the scores. FIB-4 < 2.02 had sensitivity, specificity, PPV, NPV
and AUROC of 46.81%, 86.36%, 34.9%, 90.7% and 0.712, respectively. FIB-5 < -7.11 had sensitivity,
specificity, PPV, NPV and AUROC of 81.82%, 46.81%, 20.1%, 94.1% and 0.655, respectively. While, FIB-5 < -
3.24 had sensitivity, specificity, PPV, and NPV of 37.50%, 80.85%, 24.6%, 88.9%, respectively.

Score FIB-4 score FIB-5 score

Cut off 2.022 -7.11 -3.24

Sensitivity 46.81% 81.82% 37.50%

Specificity 86.36% 46.81% 80.85%

AUROC (confidence interval or CI) 0.712 (0.615 - 0.809) 0.655 (0.555 - 0.756)

Positive predictive value 34.9% 20.1% 24.6%

Negative predictive value 90.7% 94.1% 88.9%

TABLE 6: Diagnostic characteristics of FIB-4 and FIB-5 score of patients
AUROC: Area under receiver operator characteristic

Discussion
We evaluated the performance of two scores of FIB-4 and FIB-5 which are based on simple biochemical
parameters and demographic profile of the patient for ruling out advanced fibrosis. In our study, the
advanced stage of fibrosis was associated with advanced age which is consistent with other previous studies
[11-12]. A possible explanation is increased affiliation of risk factors like hypertension, diabetes mellitus
type II, and/or obesity with age [13]. Also, according to “the free radical theory of aging”, the reactive oxygen
species generated cannot be nullified due to impaired antioxidant defence system in aged people which
elevates oxidative stress level thus causing alteration in cell growth and tumour suppressor gene [14].
Oxidative stress has been identified by researchers as one of the major culprits for the development of NASH
besides genetic factors and the gut microbiome. A genetic variant (I148M) in patatin-like phospholipase
domain-containing protein 3 (PNPLA3) is associated with steatosis, inflammation, cirrhosis and HCC [15].
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Different products are released by bacteria in our gut that activate inflammation in the liver [16].

NAFLD is more common in males as depicted in our result because female hormones offer protection against
this disease. Premenopausal women and women on hormone replacement therapy are less likely to develop
NAFLD [17].

Our study showed a significant rise in ALT, AST, ALP levels in group II (AF) patients. The rise of liver
enzymes is due to inflammation and injury to liver cells and this injury along with upgrading fibrosis leads
to the progressive rise in liver enzymes. The usual trend of the rise of transaminases in NAFLD patients is
values of ALT surpassing AST and the same is depicted in our result. The possible explanation being vogue
of the high-calorie high-carbohydrate diet among Indians causing an increase in their transaminases level
due to a greater influx of carbohydrates via glycolysis. The rise of ALT outstrips AST because ALT is directly
involved in pyruvate metabolism [18-19].

We found a significant negative correlation of platelet count [20], and albumin with the stage of fibrosis, and
these findings were consistent with other studies [11]. The reason behind significant thrombocytopenia in
advanced fibrosis is decreased production of the glycoprotein hormone thrombopoietin by the damaged
liver. Besides having a role in homeostasis, platelets contain a large number of secretory granules rich in
platelet-derived growth factor (PDGF), insulin-like growth factor-1 (IGF-1), hepatocyte growth factor (HGF),
vascular endothelial growth factor (VEGF), etc. which are implicated in liver cell regeneration.
Thrombocytopenia leads to a decrease in their levels. So, a decreased platelet count further aggravates
hepatic dysfunction as a feedback mechanism and aids in the pathogenesis of chronic liver disease and
cirrhosis [20]. A significantly low level of albumin in advanced fibrosis denotes deficient albumin production
by fibrosed liver cells.

In our study, FIB-4 was significantly higher and FIB-5 was significantly lower in group II (AF) patients which
was consistent with the study done by Kolhe et al. [19].

FIB-4 at a cut-off of <2.02 had AUROC (CI) of 0.712 (0.615 - 0.809), and a sensitivity, specificity, PPV and
NPV of 46.81%, 81.82%, 34.9%, 90.7% as compared to the previous studies with AUROC in range of 0.71-
0.809, sensitivity in the range of 76.2%-90%, specificity in the range of 54.9%-98%, PPV in the range of 24%-
80%, and NPV in the range of 75.3%-98% [19].

Only one study to date has validated the application of FIB-5 in NAFLD patients [19]. So we decided to see
the performance of FIB-5 in this cohort. Two different cut-offs were taken in the previous study, so was in
ours. In the previous study the AUROC was 0.75 and at a cut-off of <0 and >7.505 sensitivity was 55.6% and
88.24%, specificity was 81.93% and 21.69%, PPV was 37.5% and 18.75% and NPV was 89.47% and 90%
respectively in that study [18]. In our study, FIB-5 has AUROC (CI) of 0.655 (0.555-0.756). At a cut-off of -
7.11, sensitivity, specificity, PPV and NPV were 81.82%, 46.81%, 20.1% and 94.1%, respectively. At a cut-off
of -3.24, sensitivity, specificity, PPV and NPV were 37.50%, 80.85%, 24.6% and 88.9%, respectively.

The AUROC of FIB-4 was 0.71 for the diagnosis of advanced fibrosis. For a value <2.02, fibrosis could be
excluded with 90.7% certainty (NPV 90.7%). Despite the limited sensitivity of the FIB-4 index in a
population, this score is useful for ruling out advanced fibrosis.

Similarly, AUROC of FIB-5 was 0.655 for the diagnosis of advanced fibrosis. For a value <-7.11, fibrosis could
be excluded with 94.1% certainty (NPV 94.1%).

We have found that both FIB-4 and FIB-5 have limited efficacy to predict advanced fibrosis as both test
scores had sensitivity in a modest range but have sound ability to rule out significant fibrosis accurately
because of high NPV of greater than 90%. Using these scores, liver biopsy can be avoided in those patients
whose fibrosis score is below the cut-off values taking either of the scores (FIB-4 or FIB-5) thus saving
money and minimizing risk during further follow-up of these patients. Any test which is accompanied by
pain, risk of bleeding, inflammation or injury to internal organs makes patients reluctant to seek regular
advice or undergo regular follow-up. Thus using liver biopsy for follow-up of mild/moderate NAFLD patients
becomes impractical. Fibroscan though being very safe and patient-friendly has very-very limited
availability in a developing country like India, almost nil in primary health centers [9]. So these scores
become the only alternative in primary care setting where fibroscan access is often limited, through which a
clinician will keep a close follow-up of mild/moderate NAFLD patients to see for the progress of early NAFLD
to its advanced stage and complicated form to halt it by early intervention and ministration.

NAFLD in its early stage can be reverted by simple diet and weight regulation, exercise, avoidance of stress
and hepatotoxic drugs [21-22]. NAFLD has been recognised as a stealthy condition as the majority of
patients experience no symptoms until the disease has progressed [16]. Advanced cases of NAFLD (cirrhosis,
HCC) may require surgery, transplant, embolization, radiation, targeted drugs, and chemotherapy all
affecting general wellbeing/quality of life and posing a significant economic burden on the patients as well
as their family members [22]. So it is best to monitor NAFLD patients before scarring takes effect.
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However, this study had a small sample size and further analysis on a large population is warranted to
validate the cut-off values of these scores especially of FIB-5 as only one study has explored it in NAFLD
patients before us.

Conclusions
Based on this study it is concluded that both FIB-4 and FIB-5 scores can be used to rule out advanced fibrosis
in NAFLD patients especially in resource-limited settings where fibroscan access is limited. It will also
extricate early NAFLD patients from undergoing unnecessary biopsy which though considered the gold
standard has many limitations. With the help of these scores based on simple parameters, NAFL patients can
be monitored periodically throughout their treatment to keep a check on its further progress to its
cumbersome and intricate form and to modify the treatment accordingly.
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