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Abstract: Liver biopsy being the ‘gold standard’ is an invasive investigation; many non-invasive markers are 

being investigated for prediction of hepatic fibrosis. We aim at assessing the liver fibrosis by Transient 

Elastography and APRI (AST to PLATELET RATIO) in Chronic Liver Disease. 64 patients of CLD and 64 

healthy subjects were included in the study. Transient Elastography was done using FIBROSCAN® and APRI 

score was calculated. Predominant etiology was CALD (50%) followed by HBV (32.8%) and HCV (17.2%). The 

mean LSM and APRI score for cases and control was 36.06±24.18kPa, 2.47±2.05 and 3.96±0.97kPa, 0.45±0.16 

respectively. AUC (95%CI) for diagnosis of significant fibrosis by Transient Elastography and APRI was 0.99 

(0.98-1.01) and 0.91 (0.85-0.96) respectively.The optimal LSM value was 4.5 kPa for diagnosis of significant 

fibrosis with specificity, sensitivity, PPV and NPV of 70.3 %, 98.4%, 76.8%, 97.8% respectively. The optimal 

APRI score was >0.70 for diagnosis of significant fibrosis with specificity, sensitivity, PPV and NPV of 90.6%, 

81.3%, 89.7%, 82.9%. Correlation value of r = +0.379 was established between Fibroscan® and APRI score in 

cases. TE is superior to APRI for non-invasive diagnosis of fibrosis. TE and APRI score are positively 

correlated with fibrosis in patients with CLD. (10 Italic) 
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I. Introduction 
Cirrhosis is defined anatomically as a diffuse process with fibrosis and nodule formation. It is the end 

result of the fibrogenesis that occurs with chronic liver injury. [1]  Progressive liver fibrosis is a characteristic 

feature of chronic liver diseases, and its implication is evolution toward cirrhosis, liver failure, and 

hepatocellular carcinoma with advancement of the primary disease with time.[2] Although  Liver biopsy is the 

gold standard for diagnosis [3] it has several disadvantages and limitations including risks due to its invasive 

nature and associated stress for patients and physicians, and sampling error, even in diseases that affect the liver 

uniformly [4].  Noninvasive tests for assessment of liver fibrosis have been proposed and have been used in the 

past.[5] These tests rely on distinct but complementary approach and include a biologic method, which 

quantifies serum levels of biomarkers, and a physical method that measures liver stiffness by ultrasound or 

magnetic resonance imaging.[6] Although no single noninvasive test or model developed to date can match the 

information obtained from actual histology, combination of two independent noninvasive tests  ( two blood tests 

or a blood test + Elastography ) can be used and if the results agree, liver biopsy is not needed.[7] Liver stiffness 

measurement (LSM) by Transient Elastography (TE) is a new upcoming, noninvasive and attractive alternative 

for staging of fibrosis by noninvasive tests. Many studies have assessed the diagnostic value of TE for 

accurately predicting fibrosis and have confirmed the excellent diagnostic performance for fibrosis in CLD 

patients. [8] Liver stiffness values may also be associated with complications and prognosis of disease. [9] The 

aspartate aminotransferase to platelet ratio index (APRI) has been proposed as a noninvasive and readily 

available tool for the assessment of liver fibrosis in chronic Liver disease. [10].APRI as a simple bedside 

diagnostic tool has been evaluated as a simple and accurate test for detection of significant fibrosis or cirrhosis 

in the western population.[11] Few studies have been done on correlation of APRI and FIBROSCAN® for 

detection of fibrosis, hence in this study we aim to evaluate and correlate APRI and FIBROSCAN® for 

prediction of fibrosis in CLD. 
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II. Methods 
In a crossectional analysis from july 2016 to july 2017 patients admitted in King George Medical 

University Department of Medicine were screened and 64 patients with Chronic Liver Disease were selected, 

LSM and APRI score was computed for them.  ALD was defined as >60gms of alcohol per day for 10years, 

Chronic Hepatitis C was defined as detection of HCV RNA by quantitative real-time polymerase chain reaction 

(RT-PCR) assay (Roche Diagnostic), with a limit of detection of ≥15 IU/ml. Chronic Hepatitis B was defined as 

detection of HbeAg by quantitative real-time polymerase chain reaction (RT-PCR) assay (Roche Diagnostic), 

with continued evidence of inflammation and necrosis >06months . The exclusion criteria used was Pregnancy, 

any cardiac comorbid condition, history of smoking, Chronic kidney disease (creatinine clearance <90ml/min), 

Obesity (BMI greater than 30), high triglyceride levels ( > 200mg/dl ), Familial hypercholesterolemia and anti- 

Fibrotic treatment. 64 age and sex matched controls were also enrolled .The study was approved by institutional 

ethics committee for assessing the routine clinical data with informed consent. 

 

2.1 Transient Elastography AND APRI Score 

Transient Elastography is done using FIBROSCAN® (echosens, France) performed using transducer-

induced vibrations at a low frequency (50Hz) and amplitudes. The transmitted shear waves propagate through 

the liver parenchyma. Pulse-echo ultrasound acquisition is used to follow the propagation of the shear wave and 

to measure its average speed. Results are expressed in kPa (kilopascal) and can range from 2.5 to 75 kPa [12]. A 

measurement of liver stiffness was performed on the right lobe of liver through intercostal space while the 

patients were lying in the dorsal decubitus position with the right arm in maximum abduction. Ten successful 

measurements were performed on each patient and the median value was considered representative of elastic 

module of the liver. LSM was considered reliable when it included ≥10 valid measurements with success rate 

≥60% and IQR/M < 0.3 as per usual definition. [13] LSM was categorized referencing the METAVIR fibrosis 

scoring and cut off values of Fibroscan® [14-16]. Fibroscan score card is a color coded grading scale used to 

categorize the LSM against Metavir fibrosis Grading for different etiologies, (fig 1) which was used to 

categorize the cases in fibrosis grading.Liver function test comprised of parameters like SGOT, SGPT, Alkaline 

phosphatase, and serum bilirubin, performed using a fully automatic HITACHI-912 Auto Analyzer. Platelet 

count was determined by the fully automatic SYSMEX KX 21 Auto analyzer using the principle of optical 

impedance and flow cytometry. 

 

III. Statistical Analysis 
 The results are presented in frequencies, percentages and mean±SD. The Chi-square test was used to 

assess the association between categorical variables. Krushkal-Wallis test followed by Tukey’s post-hoc tests 

was used to compare more than 2 means. The binary logistic regression was used to find the strength of 

associations. The odds ratio with its 95% confidence interval (CI) was calculated. The sensitivity, specificity, 

positive predictive value (PPV) and negative predictive value (NPV) with 95%CI was calculated. The Spearman 

correlation coefficient was calculated to find the correlation among various parameters. The p-value<0.05 was 

considered significant. All the analysis was carried out on SPSS 16.0 version (Chicago, Inc., USA). 

 

IV. Results 
A total 64 patients and 64 controls were enrolled for fibrosis analysis in this study. The mean age for 

cases and controls were 45.84±13.20 and 41.23±11.08 respectively. Majority of sex in cases (76.6%; n=49) and 

controls (89.1% ; n=57) were males. The predominant etiology in the cases group was CALD (n=32; 50%), 

HEPATITS B (n=21; 32.8%) and HEPATITS C (n=11; 17.2%).  The mean liver stiffness for cases and controls 

was 36.06±24.18 and 3.96±0.97 kPa .  75% (n=48) of cases were of F4 grade fibrosis as per the score card. 

Mean LSM was calculated in each of the etiological category which showed that it was highest in CALD 

(41.70±25.30) followed by HEP B(32.40±24.57) and HEP C(26.62±16.23). A cutoff value of 4.5 kPa was 

obtained in our study and it had AUC (95%CI) of  0.99 (0.98-1.01) and was able to diagnose significant fibrosis 

with sensitivity, specificity, PPV, and NPV of  98.4%, 70.3%, 76.8% and 97.8% respectively.Table 1 (Fig.2) 

The mean APRI score  for cases and controls was 2.47±2.05 and 0.45±0.16. APRI score was maximum in F4 

(3.03±2.06) grade fibrosis followed by F3 (1.27±0.85), F2(0.66±0.24) and minimum in F1(0.48±0.23).  A cutoff 

value of 0.70 was obtained in our study and it had AUC (95%CI) of  0.91 (0.85-0.96) and was able to diagnose 

significant fibrosis with sensitivity, specificity, PPV, and NPV of  81.3%, 90.6%, 89.7% and 82.9% 

respectively.Table 2 (Fig 3) A positive significant correlation was obtained between TE fibrosis grading and 

APRI score with R value = +0.379.(Fig 4) 
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V. Discussion 
In clinical practice, the determination of fibrosis stage is important to decide whether the patient has 

mild or advanced liver disease.[6] Since patients with advanced fibrosis have faster progression to cirrhosis, any 

intervention like abstinence or antiviral therapy must be advised to these patients in order to delay the 

progression. Needle biopsy of the liver remains the gold standard and provides much useful information. 

Unfortunately, liver biopsy has some limitations, including sample errors and it is only about 80% accurate in 

fibrosis staging: it may miss advanced fibrosis in 30% of patients. [17]Over the past two decades, a number of 

noninvasive approaches have been validated to provide such information. In the present study, we used TE to 

access fibrosis, because it has been shown to provide a reproducible (intra- and interobserver variability 

approximately 3%). [18] Overall, for diagnosing significant fibrosis (F≥2), it has an estimated sensitivity of 70 

percent and an estimated specificity of 84 percent. [8] 

In our study Transient Elastography was done using FIBROSCAN® (echosens,France) for the grading 

of fibrosis in patients which showed that 75% (n=48) belonged to grade F4 as per fibroscan color coded scale 

suggesting that most of the patient approached the hospital in a relatively advanced stage of liver disease, 

followed by 9.4%(n=6) patients in F2 grade and 7.8%(n=5) patients in each F1 and F3 grade respectively. The 

mean value of fibrosis as per Transient Elastography in the cases were 36.06±24.18 kPa and in controls it was 

3.96±0.97 kPa . The fibroscan value was statistically significantly raised(p value<0.05) in F4 grading of fibrosis 

than F1, F2 and F3 grade fibrosis with mean values of 44.97±21.32 kPa in F4 and 7.14±1.73 kPa , 8.08±0.65 

kPa and 12.94±5.05 kPa in F1, F2 and F3 respectively. Thus showing that  the Fibroscan® fibrosis grading 

increases with the grade of Fibrosis as per liver biopsy[18] .The mean value of fibroscan fibrosis was calculated 

in each group of disease(CALD , HEP B and HEP C) in the cases and it came out that fibrosis value (kPa) was 

maximum in patients with chronic alcoholic liver disease 41.70±25.30 kPa followed by Hepatitis B 32.40±24.57 

kPa and Hepatitis C 26.62±16.23 respectively, showing that Cirrhotic patients with alcoholic liver disease had 

higher liver stiffness values than cirrhotic patients with chronic hepatitis C. [19] In the present study we found 

that Fibroscan® (echosens, France) was able to detect fibrosis with a sensitivity and specificity of 98.4 and 

70.3%. The diagnostic accuracy of Fibroscan was AUC 0.99 (0.98-1.01) for diagnosis of cirrhosis at a cutoff 

value of 4.5kPa which was obtained comparing the fibroscan values within cases and controls.  

Serum biomarkers have also been used as an alternative to liver biopsy for the staging of liver fibrosis. 

[20] Such one biomarker is Combined score of APRI  a simple bedside tool to predict significant fibrosis in 

patient of Chronic liver disease. It is obtained by the formula: (1). The mean value of APRI in cases was 

calculated to be 2.47±2.05 and in controls it was calculated as 0.45±0.16 this difference was statistically 

significant (p value <0.001) showing that values of APRI was increased in the case group than the control group 

this was in concordance with the study done byPrinci et al [21] where the mean APRI score of the case cohort 

and control cohort were 2.178±1.224 and 0.364±0.137 respectively. We obtained a cutoff value of 0.70 in our 

study and it was able to diagnose significant fibrosis with sensitivity, specificity, PPV, and NPV of 81.3%, 

90.6%, 89.7% and 82.9% respectively. This was in concordance with Lin ZH et al [22] they concluded that for 

significant fibrosis, an APRI threshold of 0.7 was 77% sensitive and 72% specific. Comparing the APRI score 

with the fibrosis grading according to the FIBROSCAN® grading showed that APRI was maximum in patients 

with the F4 grade fibrosis with the mean value of 3.03±2.06 followed by 1.27±0.85, 0.66±0.24 and 0.48±0.23 

respectively in F3, F2, and F1 which was statistically significant (p value<0.01) signifying that APRI score 

increases as the fibrosis grade increases (correlation value =0.379). This was in concordance with Mattos AZ et 

al [23] they concluded that both APRI and Transient Elastography have high diagnostic odds for detecting 

fibrosis and cirrhosis in patients with HepC.We obtained a positive significant correlation value = +0.379 

between Transient Elastography fibrosis grading and APRI signifying that as the fibrosis increase the APRI 

score increases. 

 

VI. Conclusion 

This study shows that LSM measurement by Transient Elastography(FIBROSCAN®) and APRI score 

can be used with fair reliability to predict fibrosis in patients with Chronic Liver Disease. TE is superior to 

APRI for diagnosis of fibrosis and both are positively correlated to each other.  
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APRI =  
 

AST

AST  upper  normal  level
 

Platelet Count (109/L)
× 100 

Equation 1: Formula to calculate APRI(AST to Platelet ratio) 

 
Fig 1FIBROSCAN COLOR CODED SCORING CARD[14-16] 

 
FIBROSCAN VALUE Cases Controls Total 

No. % No. % No. % 

Cutoff       

>4.75 63 49.2 19 14.8 82 64.1 

≤4.75 1 0.8 45 35.2 46 35.9 

Total 64 50.0 64 50.0 128 100.0 

Diagnostic values, % (95%CI)       

Sensitivity 98.4 (95.4-101.5) 

Specificity 70.3 (59.1-81.5) 

PPV 76.8 (67.7-86.0) 

NPV 97.8 (93.6-102.0) 

AUC (95%CI) 0.99 (0.98-1.01) 

Table 1.Fibroscan® in prediction of fibrosis with cut off value of 4.5kPa. 

 
Fig 2.ROC curve showing sensitivity and specificity of Fibroscan® for detection of Fibrosis. 
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APRI score Cases Controls Total 

No. % No. % No. % 

Cutoff       

>0.70 52 40.6 6 4.7 58 45.3 

≤0.70 12 9.4 58 45.3 70 54.7 

Total 64 50.0 64 50.0 128 100.0 

Diagnostic values, (95%CI)       

Sensitivity 81.3 (71.7-90.8) 

Specificity 90.6 (83.5-97.8) 

PPV 89.7 (81.8-97.5) 

NPV 82.9 (74.0-91.7) 

AUC (95%CI) 0.91 (0.85-0.96) 

Table 2. APRI score in prediction of fibrosis with cutoff score of 0.70. 

 

 
Fig 3.ROC curve showing sensitivity and specificity of APRI score for detection of Fibrosis 

 

 
Fig 4.Corelation of Fibroscan Fibrosis value (kPa) and APRI score showing Positive correlation(r=0.+379) 
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