
PERFORMANCE OF NON-INVASIVE BIOCHEMICAL MARKERS FIB-4 AND APRI SCORE FOR 

ASSESSMENT OF LIVER FIBROSIS IN PATIENTS OF NON-ALCOHOLIC FATTY LIVER DISEASE 

                                                                                                                                     Section A -Research paper 

 

Eur. Chem. Bull. 2023,12( issue 9),627-637                                                                                                             627 
 

PERFORMANCE OF NON-INVASIVE BIOCHEMICAL 

MARKERS FIB-4 AND APRI SCORE FOR ASSESSMENT OF 

LIVER FIBROSIS IN PATIENTS OF NON-ALCOHOLIC 

FATTY LIVER DISEASE 
 

Dr.Jugnu Kishore,1 Dr.Anchala Kumari,2 Dr. Shashi kant Verma,3  

Dr.Upendra Kumar Das4 

1Assistant Professor, Department of Biochemistry, RDJM Medical College, Turki, Muzaffarpur, Bihar, 

India 
2Consultant Biochemist, Department of Clinical Chemistry, Dr. Lal Path Labs, Kolkata, West Bengal, 

India 
3Senior Resident, Department of Biochemistry, AIIMS, Patna, Bihar, India 

4Professor and HOD, PRM Medical College, Baripada, Odisha, India 

Corresponding author:Dr. Upendra Kumar Das 

ABSTRACT 

Background & objectives: NAFLD progresses from simple steatosis to non alcoholic 

steatohepatitis, cirrhosis & hepatocellular carcinoma. But the spectrum is not linear, all 

steatosis patients may not develop NASH & cirrhosis but may also regress in a backward 

direction on early diagnosis and appropriate treatment. Two hit hypothesis is proposed for 

pathogenesis, where mitochondrial dysfunction with oxidative stress and activation of stellate 

cells leads myofibroblast to secrete collagen. Liver biopsy is the gold standard procedure for 

diagnosis. But due to limitations and associated risks non-invasive biomarkers are being 

developed, which are low cost and have easy accessibility. Some indirect markers of liver 

fibrosis are ratio of AST/ALT, APRI score, FIB-4 and fibroscan. Fibroscan uses to measure 

tissue stiffness. On this background the study aims at correlating non-invasive markers FIB-4 

and APRI score with degree of fibrosis detected by Fibroscan.  

Materials & Methods: Hundred diagnosed cases of NAFLD and age and sex matched hundred 

healthy controls were chosen for the study. BMI, FBS, lipid profile, liver function test, 

AST/ALT ratio, APRI score and fibroscan were measured in both groups.  

Results: FIB-4 and APRI score were significantly higher (p, 0.001) in NAFLD cases than 

control group. There was a significant positive correlation between FIB-4 and APRI score with 

fibroscan. 
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Conclusion: FIB-4 and APRI score may be considered as a cost effective marker for fibrosis in 

NAFLD. 
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INTRODUCTION 

Non-alcoholic fatty liver disease (NAFLD) has emerged as an epidemic and has become the 

most prevalent liver disease affecting around two billion people in the world .1,2The situation 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. 

NAFLD encompasses a spectrum of diseases, ranging from simple steatosis to Non Alcoholic 

Steatohepatitis (NASH) characterized by hepatocyte death, inflammation and the development 

of fibrotic lesions. This may progress further to cirrhosis and eventually to hepatocellular 

carcinoma (HCC) and/or end-stage liver disease (ESLD).2Advanced cases of NAFLD can 

progress to HCC even in absence of cirrhosis 4. Either of the two conditions (HCC and ESLD) 

severely affects life expectancy, the only treatment being liver transplantation.  

NAFLD is also associated with an increased risk of other metabolic disorders, including insulin 

resistance, type 2 diabetes mellitus (T2DM), dyslipidaemia and hypertension.5, 6 

The initial stages of NAFLD are reversible and, not all patients of simple steatosis develop 

NASH & cirrhosis, Patients of NASH can also revert to Simple Steatosis and to normal on 

early diagnosis and proper treatment.4Various invasive & non- invasive procedures are 

developed to diagnose fibrosis in liver.  

Liver biopsy is considered the gold standard to diagnose fibrosis in NAFLD patients but it has 

lots of limitations. Monitoring of NAFLD patients who are mostly asymptomatic , by repeated 
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biopsy for disease progression and response to treatment is not advisable.7 So there is a need to 

investigate non- invasive procedures for diagnosis of fibrosis in NAFLD patients. 

 Special blood tests or a combination of tests have been used to evaluate possible liver fibrosis. 

One such indirect bio markers is aspartate transaminase to platelet Ratio Index (APRI) which 

uses AST and platelet count. Fibrosis-4 (FIB-4) is another 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 

inexpensive8. 

Fibroscan is a bedside test with immediate and reliable results with high patient acceptance. A 

shear wave is produced in liver by transmitting vibrations of mild amplitude and low 

frequency. The tissue stiffness correlates with the speed of the wave. Obesity is a possible 

limitation to its efficacy.9It has limited availability and due to its high cost and need of skilled 

hands restricts its frequent use for the follow-up of general population in developing countries 

like India.10 

The present study is taken up to correlate non-invasive tests FIB 4 and APRI SCORE with 

degree of fibrosis diagnosed by fibroscan in NAFLD patients 

AIM OF THE STUDY 

The aim of this study is to compare the non-invasive biochemical scores FIB-4 and APRI score 

with the degree of fibrosis diagnosed by fibroscan in NAFLD patients. 

MATERIAL AND METHOD 

This study was conducted in the department of biochemistry in collaboration with department 

of hepatology at S.C.B. medical college and hospital Cuttack from October 2016 to September 

2017.The study was approved by institutional ethical committee & informed consent was 

obtained. 



PERFORMANCE OF NON-INVASIVE BIOCHEMICAL MARKERS FIB-4 AND APRI SCORE FOR 

ASSESSMENT OF LIVER FIBROSIS IN PATIENTS OF NON-ALCOHOLIC FATTY LIVER DISEASE 

                                                                                                                                     Section A -Research paper 

 

Eur. Chem. Bull. 2023,12( issue 9),627-637                                                                                                             630 
 

100 diagnosed patients of NAFLD within the age group 20-60 years, attending OPD of 

department of hepatology were included in this study. Equal number of age and sex matched 

healthy volunteers were included as controls. 

Subjects with alcohol habit >20 gm/day, diabetes mellitus, impaired biliary excretion, impaired 

renal function, recent hepatic infection and patients taking drugs modifying liver function were 

excluded from the study. 

The biochemical parameters, fasting blood sugar, liver function test, lipid profile, urea and 

creatinine were estimated by autoanalyser TOSHIBA 120 FR using commercial kits and 

platelet count was done by hydrodynamic focusing method. Height and weight of all cases and 

control was taken. 

FIB-4 was determined by the following formula8: 

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

APRI score was calculated using the formula: 22 

[(AST/upper limit of the normal AST range) X 100]/Platelet Count. 

STATISTICS  

All results were expressed as mean ± SD. Test of significance was done by unpaired student‘t’ 

test. ‘P’ value <0.05 was taken as significant.  Pearson coefficient of correlation was used for 

correlation. All statistically analysis was done by SPSS version 24 software. 

 

 

RESULTS 

The age and sex distribution of study population is shown in table-1. The study was conducted 

among people of 20-60 years of age. The mean age of control was 41.27±11.07and cases was 

42.46± 10.59 which were comparable. The ratio between male and female was 59:41and 66:34 
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in control and case. The BMI was statistically significantly (p<0.001) higher in cases 

(28.31±3.67) than control (24.18±3.16). 

Table-1: Age and Sex distribution with BMI in study population 

 Control(n=100) Cases(n=100) 

Age 41.27±11.07 42.46±10.59 

Males 59% 66% 

Females 41% 34% 

BMI(kg/m2) 24.18±3.16 28.31±3.67 

 

The values of Fasting Blood Sugar (FBS), urea, creatinine, cholesterol, LDL, VLDL, Direct 

Bilirubin, Total bilirubin show no statistically significant difference between control and cases. 

Values of triglyceride, VLDL, AST, ALT, and Alkaline Phosphatase show a statistically 

significant rise in cases (p<0.001) than control group. While HDL shows a statistically 

significant decrease in cases (p<0.05) than control. 

Table-2: Comparison of biochemical parameters (FBS, lipid profile & LFT) in study 

population  

Parameter Control (n=100) Cases (n=100) ‘p’ value 

FBS (mg%) 110.40 ± 9.08 106.40 ± 14.6 NS 

Urea (mg%) 22.52 ± 9.54 20.54 ± 6,42 NS 

Creatinine (mg%) 0.63 ± o.20 0.85 ± 0.26 NS 

Cholesterol (mg%) 175.98 ± 16.47 191.28 ±43.41 NS 

TG (mg%) 137.22 ± 36.22 236.08 ± 80.7 0.001 

HDL (mg%) 46.08 ± 8.04 37.62 ± 9.14 0.05 

LDL (mg%) 103.50 ± 16.64 106.26 ± 39.93 NS 

VLDL (mg%) 27.90 ± 7.72 47.64 ± 19.93 0.001 

D.Bil (mg%) 0.40 ± 0.09 0.42 ± 0.11 NS 

T. Bil (mg%) 0.96 ± 0.16 0.94 ±0.15 NS 
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There is no significant difference in platelet count and AST/ALT ratio between cases and 

control groups. There is a statistically significant increase in fibroscan score, FIB 4 and APRI 

score in cases and control group (p<0.001). 

Table-3: Comparison of special parameters among the study population 

 Control (n=50) Cases (n=50) ‘p’ value 

 

Total platelet count  ( no/ml) 3.1± 0.50 2.62± 0.65 NS 

Fibroscan ( kPa) 4.06± 0.90 15.00 ± 7.5 0.001 

FIB 4 0.77±0.31 1.8±0.52 0.001 

AST/ALT 1.39 ± 0.70 1.35± 0.78 NS 

APRI 0.33± 0.16 0.61± 0.46 0.001 

 

Both FIB 4 and APRI showed a positive correlation with fibroscan score. There is a statistically 

significant.(p<0.02) positive correlation between FIB-4 with fibroscan. APRI score also shows 

a positive correlation with fibroscan. 

Table-4: Correlation of Fibroscan with FIB 4 and APRI score 

Fibroscan ‘r’ value ‘p’ value 

FIB 4 0.312 0.02 

APRI score 0.78 0.04 

 

 

DISCUSSION 

The fat content of liver mostly triacylglycerol is <5% of weight. When this increases to > 5-

10% of weight in absence of excessive alcohol consumption, the term NAFLD is appropriate.11 

AST (IU/L) 41.52 ± 18.07 65.44 ± 51.82 0.001 

ALT (IU/L) 36.54 ± 18.23 55.16 ± 42.46 0.001 

Alk.P (IU/L) 205.12 ± 85.20 266.12 ± 11.25 0.001 
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NAFLD encompasses a spectrum of disease severity ranging from simple steatosis to more 

advanced disease characterized by hepatocyte death, inflammation and the development of 

fibrotic lesions (NASH). 

“Two hit theory” suggests that in first hit, there occurs steatosis & injury followed by “second 

hit” leading to inflammation and fibrosis. 12, 13 Activation of stellate cells causes fibrogenic and 

contractile myofibroblasts to secrete large amount of collagen.14It is estimated that NASH is 

present in 60% of patients with NAFLD who undergo a liver biopsy and 41% of patients with 

NASH exhibit considerable fibrosis1. Therefore, early diagnosis and treatment is necessary to 

avoid complication.  

Various invasive & non-invasive procedures are adopted to diagnose fibrosis. Liver biopsy, 

though gold standard, is an invasive procedure and has many limitations.15,16 Non invasive 

serum markers which are cost effective, easily available and patient complaint are being 

investigated. 

In our study it was observed that BMI of cases was significantly raised in comparison to control 

group (p<0.001) (table -1) which is in agreement with the study by Marchesini et al.17 Increase 

flux of fatty acids due to visceral adipocity is the cause of NAFLD. In the Dionyoss Nutrition 

and liver study, Bedogni et al found BMI is an independent marker of NAFLD.18 

We found that there was statistical increase in TG and VLDL levels when compared to control 

group (p<0.001). HDL showed a statistically significant low value in cases (p<0.05) which is in 

conformation with study by Marchesini et al17and Ryan et al.19 

In the present study, there was significant higher value of AST, ALT and Alkaline phosphatase 

(p<0.001) in cases compared to control group. 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 This observation is in agreement with the findings of Berasian et al.20 
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There was no statistical difference in platelet count & AST/ALT ratio between cases & control 

group. Fibroscan score showed a significant higher value in cases (p<0.001) compared to 

control group. Wong et al has demonstrated usefulness of fibroscan in cases of both whites & 

Asian origin.21 

Our study showed a significant higher APRI score in cases than control group (p<0.001). 

Lorez-a-del-Castillo et al stated that APRI was capable of predicting significant fibrosis in 

NAFLD.22FIB-4 was also significantly high in case as compared to controls which is in 

accordance with previous studies. (19) Both APRI score and FIB-4 showed a positive 

correlation with Fibroscan. 

Fibroscan though very accurate is available only at higher centres, requires skilled hands and is 

very costly. Mild/moderate NAFLD patients are mostly asymptomatic. Use of liver biopsy 

which is accompanied by pain, risk of bleeding and injury to internal organs is not justified in 

these patients.9 

So biochemical scores can be used to detect early fibrosis in NAFLD patients and their regular 

follow up with better patient compliance even at the primary health care level. They will also 

reduce the number of referrals of NAFLD patients to higher centres.22 

CONCLUSION  

Based on this study it is concluded that both FIB-4 and APRI scores can be used to detect 

fibrosis in NAFLD patients. This is the need of the hour in our country where resources are 

limited. Fibroscan though very accurate is limited and needs skilled hands and liver biopsy 

which is considered the gold standard has many limitations. With the help of these scores, 

NAFLD patients can be monitored regularly for disease progression even at the primary health 

care level. Early diagnosis and regular follow up will certainly reduce complications which 

imposes heavy economic burden to the families as well as the country. 
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