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Introduction : Chronic liver disease can vary from mild hepatic inflammation without fibrosis to advanced
hepatic fibrosis and cirrhosis. The use of ultrasound for the confirmation of complications during biopsy
procedures increases the cost of treatment and may also increase the duration of hospitalization. Fibro
Q test (FQT), Aspartate amino transferase – Alanine amino transferase ratio (AAR) & Aspartate amino
transferase- platelet ratio index (APRI) are the three non-invasive and simple indices proposed for assessing
fibrosis in CLD.
Objectives: To know the efficacy of the indices- Fibro Q test, AAR, APRI as markers of Fibrosis in CLD.
To know which among these indices would be the high sensitive marker of liver fibrosis.
Materials and Methods: This study includes 60 subjects, out of which 30 were clinically diagnosed as
CLD and were confirmed by abdominal ultrasound and 30 were age matched healthy controls.
Results: Fibro Q, AAR & APRI were significantly increased in cases compared to controls. The increase
in Fibro Q test in cases was highly significant (p-0.0001) when compared to controls.
Conclusion: Fibro Q test, AAR & APRIindicesare efficient markers to evaluate liver fibrosis in CLD
patients. Fibro Q, a novel non-invasive test, is highly sensitive marker than AAR & APRI.
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hospitalization. The accuracy of liver biopsy is limited due
to sampling error and intra- and inter-observer reporting in
histological staging. 1

1. Introduction
Chronic liver disease can vary from mild hepatic
inflammation without fibrosis to advanced hepatic fibrosis
and cirrhosis. 1 Liver fibrosis results in cirrhosis that in turn
can lead to liver failure and hepatocellular carcinoma. 2,3
Assessment of the stages of liver disease is important
for diagnosis, treatment and prognosis. Liver biopsy &
ultrasound are the standard methods for assessing fibrosis
in CLD.
Liver biopsy is an invasive method. Biopsy has
disadvantages like patient discomfort, hospitalization for
4–6 hours after biopsy & sometimes associated with serious
complications. The use of ultrasound for the confirmation
of complications during biopsy procedures increases the
cost of treatment and may also increase the duration of

Although, only few patients progress to clinical stages
of fibrosis, early identification may significantly prevent
cirrhosis and hepatic carcinoma. Many non-invasive
markers for assessing fibrosis have been developed and
used by physician. They have been evaluated in different
studies, and some were found to be highly accurate in
the assessment of liver fibrosis when compared with liver
biopsy and ultrasound. 1 Fibro Q test (FQT), Aspartate
amino transferase – Alanine amino transferase ratio (AAR)
& Aspartate amino transferase- platelet ratio index (APRI)
are the three non-invasive and simple indices proposed for
assessing fibrosis in CLD.
Hence, the aim of this study was to evaluate and compare
the diagnostic accuracies of FQT, AAR and APRI for the
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prediction of significant fibrosis and cirrhosis in patients
with CLD.
2. Objectives of the study
1. To know the efficacy of the indices- Fibro Q test, AAR,
APRI as markers of Fibrosis in CLD.
2. To know which among these indices would be the high
sensitive marker of liver fibrosis.
3. Materials and Methods
Our study included 60 subjects, out of which 30 were
clinically diagnosed as CLD and were confirmed by
abdominal ultrasound and 30 were age matched healthy
controls. This study was conducted in tertiary care hospital.
Study had no conflicts of interest &Institutional Ethical
Clearance was obtained. Informed consent from all the
individual participants was obtained.

3.1. Inclusion criteria
Patients diagnosed as chronic liver disease by clinicians &
confirmed by ultrasonography.

3.2. Exclusion criteria
Patients with a history of gastrointestinal bleeding, liver
diseases such as Wilson’s disease, hemochromatosis,
alpha1-antitrypsin deficiency, biliary disease, hepatocellular
carcinoma, active intravenous drug abuse and liver
transplantation.

3.3. Sample collection & processing
After obtaining informed consent, 5 ml of fasting blood
sample was collected from all the subjects. 1 ml of blood
sample was collected in EDTA vacutainer for analyzing
platelet count, another 1 ml of blood sample was collected
in separate vacutainer along with 100 µl of 3.2% trisodium
citrate as an anticoagulant, for analyzing Prothrombin time.
Remaining 3 ml of blood sample was allowed to clot for
30 min and centrifuged at 2000 rpm for 5 min. Serum was
separated & used for estimating AST & ALT.
Serum Aspartate Amino Transferase (AST) & Alanine
Amino Transferase (ALT) levels were determined using
an autoanalyzer (Erbamanheim- XL 640) by IFCC Kinetic
method. Prothrombin time was assessed by in vitro
diagnostic reagent- Uniplastin. The platelet count was
performed on an automated hematology analyser-Sysmex
Cell counter.
Using the above parameters and age of the patient,
Fibrosis Quotient test (Fibro Q test), AST: ALT Ratio
(AAR) & AST-Platelet Ratio Indices (APRI) were
calculated as follows.

• Fibro Q test = [10 × Age (years) × AST × PT / (PLT
× ALT)]
• AST: ALT Ratio
• APRI = AST level (U/L) × 100
Platelet count (Lakhs/cmm)
Statistical analysis was performed online using
Vassarstats & Graph pad prism. p value <0.05 was
considered as statistically significant. To evaluate the
diagnostic accuracy of the fibrosis prediction tests,
following statistical parameters like sensitivity, specificity,
Receiver operating characteristic (ROC), positive predictive
value (PPV) & negative predictive value (NPV) were
calculated.ROC curves were constructed to compare the
accuracy of these three non-invasive tests in predicting
significant fibrosis in patients with CLD.
4. Results
The mean age group of cases & controls in the study
were 41.09±8.83 and 40.3±14.4 years respectively. Case
group included 30 patients of which 4 were females and 26
were males. In control group 3 were females and 27 were
males. The different causes of CLD in the study group were
hepatitis (8), non-alcoholic fatty liver disease (4), alcoholic
liver disease (16) & primary biliary cirrhosis (2) (Table 1).
AST levels in cases & controls were 79.3±66.12 IU/L
and 19.8±6.56 IU/L respectively with p value of 0.0002.
ALT levels in cases & controls were 42.58±36.92 IU/L
and 14.05±5.60 IU/L respectively with p value of 0.0013.
Prothrombin time was also increased significantly in cases
(2.16±1.06) compared to controls (1.09±0.14) with a p
value of 0.0001. Platelet count was decreased significantly
in cases (1.35±0.53) compared to controls (2.38±0.45) with
a p value of 0.0001 (Table 2).
Fibro Q, AAR & APRI were significantly increased in
cases compared to controls. The increase in Fibro Q test
in cases was highly significant (p-0.0001) when compared
to controls. There was a significant increase in AAR (p0.003) & APRI (p-0.001) in CLD patients when compared
to controls (Table 2).
The sensitivity of Fibro Q was 94% when compared to
AAR & APRI of 71% & 87% respectively. The specificity
of Fibro Q was 100% when compared to AAR & APRI
of 90% & 95% respectively. The PPV & NPV was 100%
& 91% for Fibro Q, 92% & 66% for AAR and 96% &
82% for APRI respectively. The area under the receiver
operating characteristic curve (AUC) was 0.9902 for Fibro
Q test when compared to AUC of 0.76 for AAR and 0.93
for APRI (Table 3, Figures 1, 2 and 3).
According to our study, Fibro Q had p value of 0.0001,
AUC was 0.9902 with specificity and positive predictive
valve of 100%. Hence Fibro Q can be considered as highly
sensitive marker than AAR & APRI in the prediction of
significant fibrosis in CLD.
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Fig. 3: ROC (AUC) of APRI
Table 2: Comparison of age and other parameters between cases
& controls value <0.05 is considered as statistically significant

Fig. 1: ROC (AUC) of FQT

Variables
Mean age(years)
Sex of the
participants
Male-M, Female-F
AST(U/L)
ALT(U/L)
PT(INR)
Platelet count
(lakhs/cmm)
FQT
AAR
APRI

Cases
n=30
41±8
M-26, F-4

Control
n=30
40±14
M-27,F-3

p value
(<0.05)

79.3±66.12
42.58±36.92
2.16±1.06
1.35±0.53

19.8±6.56
14.05±5.60
1.09±0.14
2.38±0.45

0.0002
0.0013
0.0001
0.0001

2.55±2.4

0.28±0.13

2.3±1
65±50

1.4±0.4
8.3±2.6

0.0001
***
0.003*
0.001**

Table 3: Sensitivity, Specificity, Positive predictive valve,
Negative predictive valve & AUC of the three indices of liver
fibrosis
Sensitivity
Specificity
PPV
NPV
ROC-AUC

Fig. 2: ROC (AUC) of AAR

FQT
94
100
100
91
0.99

AAR
71
90
92
66
0.76

APRI
87
95
96
82
0.93

5. Discussion
Table 1: Different causes of CLD in study group
Causes of CLD
Hepatitis
Non-alcoholic fatty liver disease
Alcoholic fatty liver disease
Primary biliary cirrhosis

Number of
patients
8
4
16
2

CLD is an imbalance between fibrogenesis and fibrolysis,
due to which excess collagen depositionoccurs, leading to
fibrosis and later scar formation yielding hepatic cirrhosis. 4
In liver fibrosis, appearance of new biomarkers in the serum
occurs due to the underlying pathological changes. 3 The
gold standard for diagnosing fibrosis is liver biopsy. Scoring
system of liver fibrosis is assessed by collagen staining of
biopsied liver sample. Major limitations of liver biopsy are
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fibrosis staging system, 5 sampling error 6 and inter-observer
variation by pathologists in staging the fibrosis. 7 Hence for
assessing fibrosis in CLD, there are few serum based noninvasive markers. These can be analyzed frequently and also
helps in assessing the efficacy of the treatment.
The individual markers for assessment of liver fibrosis
are:
1. Liver function tests (aspartate aminotransferase: AST
and alanine aminotransferase: ALT which reflect
hepatocyte damage,
2. Bilirubin and Alkaline phosphatase for biliary
obstruction and
3. Albumin and Prothrombin time (PT for biosynthetic
function of liver
These tests only provide information about important
aspects of liver function but cannot assess severity of
liver fibrosis or cirrhosis individually. 8 Some studies have
reported that due to the limitations of individual markers to
assess liver fibrosis, indices combining the markers improve
diagnostic accuracy. 9,10
Fibro Q, AAR & APRI were considered as few noninvasive markers for assessing liver fibrosis in CLD which
involved combination of markers like AST, ALT, platelet
count & prothrombin time. 1 A series of indices of noninvasive serum markers showed 93-95% accuracy in the
detection significant liver fibrosis and a reduction of 50%
biopsy in this subset of patients. Liver fibrosis stage is
correctly diagnosed in only 65% of cases, if the biopsy
is at least 15 mm long, 75% if it is at least 25 mm long
and the optimal size of biopsy should be 40 mm. However,
most biopsies do not fulfill these optimal criteria. 11,12
Data analyzing the discordance between liver biopsy and
the indices showed that this discordance was attributed to
biopsy in 5% and for the indices 2%. 13 These shortcomings
of liver biopsy lead to underestimation of the diagnostic
accuracy of non-invasive markers. The error in the liver
biopsy report itself makes it impossible to distinguish a
perfect non-invasive marker from less valid assays. 14 This
supports the assumption that non-invasive markers might be
underestimated using liver biopsy as reference method.
Several studies have suggested APRI as a useful
non-invasive marker for hepatic fibrosis in patients with
CLD. 15–20 Hence APRI can be used as marker for fibrosis
in CLD which is in accordance to our study. Loaeza-delCastilloet al and Calès has showed that the APRI tend to
increase with the degree of fibrosis in patients with nonalcoholic fatty liver disease. 21,22
Etiologically different stages of fibrosis require the use
of indices that assayfibrogenesis, oxidative stress markers,
in addition to liver specific marker. The limited number
of variables in APRI may minimize its potential in
monitoring the basic events in scar formation. Yilmazet
al., demonstrated that APRI should be used with caution

because their sensitivity in predicting fibrosis is strongly
influenced by the etiology of fibrosis. 23 An additional
limitation of APRI is its inability to identify mild forms
of liver fibrosis. In fact, AST levels in serum and platelet
counts become altered mainly in advanced stages of hepatic
disease; thus, APRI could be ineffective in detecting early
liver fibrosis.
AAR was raised significantly in CLD patients in our
study and hence efficient as a marker of fibrosis but was
less sensitive than FQT & APRI. Fujii calculated AAR
& APRI indices in hepatitis C patients & concluded that
these indices are as good as non-invasive laboratory tests
to predict fibrosis. 24
Lackner & Kim 25,26 study showed diagnostic accuracies
of AAR and APRI index in chronic hepatitis C & CLD
and observed that diagnostic accuracy of APRI was superior
to that of AAR for prediction of fibrosis, which is in
accordance to our study. Liu demonstrated a low accuracy
of APRI and AAR for predicting significant fibrosis in viral
hepatitis C carriers with persistently normal ALT levels. 27
Bourlieret al studied Fibro Q test & APRI and reported
90% accuracy in diagnosing CLD, in whom liver biopsy was
avoided in 46% & 45% respectively and concluded Fibro Q
test as a better marker than APRI, which is in accordance
with our study. 28
Sabastianiet al reported that FQT is more sensitive than
APRI in diagnosing advanced fibrosis with >95% and 94%
accuracy respectively, which is in accordance with our study
and the study also showed that the requirement for liver
biopsy was decreased by 60–70%. 12
Hsieh evaluated patients with chronic viral hepatitis &
calculated the Fibro Q, AAR and APRI for assessment of
liver fibrosis & concluded that Fibro Q performed better
than APRI, but was equal to AAR, in the prediction of
significant fibrosis. 29
According to our study, all three indices are efficient
as markers of fibrosis in CLD but Fibro Q test is highly
sensitive than AAR & APRI.
6. Conclusion
Fibro Q test, AAR & APRIindicesare efficient markers to
evaluate liver fibrosis in CLD patients. Fibro Q, a novel noninvasive test, is highly sensitive marker than AAR & APRI.
Therefore, utilization of non-invasive biomarkers for liver
fibrosis can significantly reduce the requirement of liver
biopsies in CLD patients.
7. Source of Funding
No financial support was received for the work within this
manuscript.
8. Conflict of Interest
The authors declare that they have no conflict of interest.

Shilpa A and Ayyali / IP Indian Journal of Neurosciences 2021;7(1):39–43

References
1. Fallatah HI. Noninvasive Biomarkers of Liver Fibrosis: An Overview.
Adv Hepatol. 2014;2014:1–5. doi:10.1155/2014/357287.
2. Bataller R, Brenner DA.
Liver fibrosis.
J Clin Investig.
2005;115(2):209–18. doi:10.1172/jci24282.
3. Brenner DA. Molecular pathogenesis of liver fibrosis. Trans Am Clin
Climatol Assoc. 2009;120:361–8.
4. Parsian H. Comparison of Five Liver Fibrosis Indexes with Serum
Levels of Laminin and N Terminal Peptide of Procollagen Type III
in Chronic Hepatitis Patients. Liver bopsy Edited by Dr Hirokazu
Takahashi; 2011.
5. Rosenberg WM, Voelker M, Thiel R.
Serum markers detect
the presence of liver fibrosis: a cohort study.
Gastroenterol.
2004;127:1704–13.
6. Regev A, Berho M, Jeffers LJ, Milikowski C, Molina EG, Pyrsopoulos
NT, et al. Sampling error and intraobserver variation in liver
biopsy in patients with chronic HCV infection. Am J Gastroenterol.
2002;97(10):2614–8. doi:10.1111/j.1572-0241.2002.06038.x.
7. Westin J, Lagging LM, Wejstål R, Norkrans G, Dhillon AP.
Interobserver study of liver histopathology using the Ishak score
in patients with chronic hepatitis C virus infection.
Liver .
1999;19(3):183–7. doi:10.1111/j.1478-3231.1999.tb00033.x.
8. Rossi E, Adams LA, Bulsara M, Jeffrey GP. Assessing Liver Fibrosis
with Serum Marker Models. Clin Biochem Rev. 2007;28(1):3–10.
9. Crockett SD, Kaltenbach T, Keeffe EB. Do We Still Need a Liver
Biopsy? Are the Serum Fibrosis Tests Ready for Prime Time? Clin
Liver Dis. 2006;10(3):513–34. doi:10.1016/j.cld.2006.08.009.
10. Castera L, Pawlotsky JM. Noninvasive diagnosis of liver fibrosis in
patients with chronic hepatitis C. Med Gen Med. 2005;9(4):39.
11. Bedossa P, Dargere D, Paradise V. Sampling variability of liver fibrosis
in chronic hepatitis C. Hepatol. 2003;38:1449–57.
12. Sebastiani G, Vario A, Guido M, Alberti A. Sequential algorithms
combining non-invasive markers and biopsy for the assessment
of liver fibrosis in chronic hepatitis B. World J Gastroenterol.
2007;13(4):525–31.
13. Poynard T, Munteanu M, Imbert-Bismut F, Charlotte F, Thabut D,
Calvez SL, et al. Prospective Analysis of Discordant Results between
Biochemical Markers and Biopsy in Patients with Chronic Hepatitis C.
Clin Chem. 2004;50(8):1344–55. doi:10.1373/clinchem.2004.032227.
14. Mehta SH, Lau B, Afdhal NH, Thomas DL.
Exceeding the
limits of liver histology markers. J Hepatol. 2009;50(1):36–41.
doi:10.1016/j.jhep.2008.07.039.
15. Wai CT, Greenson JK, Fontana RJ, Kalbfleisch JD, Marrero JA,
Conjeevaram HS, et al. A simple noninvasive index can predict both
significant fibrosis and cirrhosis in patients with chronic hepatitis C.
Hepatol. 2003;38(2):518–26.
16. Viana MB, Takei K, Yamaguti DC, Guz B, Strauss E. Use of
AST platelet ratio index (APRI Score) as an alternative to liver
biopsy for treatment indication in chronic hepatitis C. Ann Hepatol.
2009;8(1):26–31. doi:10.1016/s1665-2681(19)31807-1.
17. Castillo AL, Paz-Pineda F, Oviedo-Cárdenas E, Sánchez-Ávila F,
Vargas-Vorácková F. AST to platelet ratio index (APRI) for the
noninvasive evaluation of liver fibrosis. Ann Hepatol. 2008;7(4):350–
7. doi:10.1016/s1665-2681(19)31836-8.
18. Khan DA, Tuz ZF, Khan FA, Mubarak A. Evaluation of diagnostic
accuracy of APRI for prediction of fibrosis in hepatitis C patients. J
Ayub Med Coll Abbottabad. 2008;20(4):122–6.

43

19. Cheung RC, Currie S, Shen H, Bini EJ, Ho SB, Anand
BS, et al.
Can We Predict the Degree of Fibrosis in
Chronic Hepatitis C Patients Using Routine Blood Tests in
Our Daily Practice?
J Clin Gastroenterol. 2008;42(7):827–34.
doi:10.1097/mcg.0b013e318046ea9a.
20. Shaheen AAM, Myers RP. Systematic Review and Meta–Analysis
of the Diagnostic Accuracy of Fibrosis Marker Panels in Patients
with HIV/Hepatitis C Coinfection. HIV Clin Trials. 2008;9(1):43–51.
doi:10.1310/hct0901-43.
21. del Castillo AL, Paz-Pineda F, Oviedo-Cárdenas E, S-Ávila F,
Vargas-Vorácková F. AST to platelet ratio index (APRI) for the
noninvasive evaluation of liver fibrosis. Ann Hepatol. 2008;7(4):350–
7. doi:10.1016/s1665-2681(19)31836-8.
22. Calès P, Lainé F, Boursier J, Deugnier Y, Moal V, Oberti F, et al.
Comparison of blood tests for liver fibrosis specific or not to NAFLD.
J Hepatol. 2009;50(1):165–73. doi:10.1016/j.jhep.2008.07.035.
23. Yilmaz Y, Yonal O, Kurt R, Bayrak M, Aktas B, Ozdogan O,
et al. Noninvasive assessment of liver fibrosis with the aspartate
transaminase to platelet ratio index (APRI): Usefulness in patients
with chronic liver disease. Hepatol. 2011;11(2):103.
24. Fujii H, Enomoto M, Fukushima W, Ohfuji S, Mori M, Kobayashi S,
et al. Noninvasive laboratory tests proposed for predicting cirrhosis
in patients with chronic hepatitis C are also useful in patients with
non-alcoholic steatohepatitis. J Gastroenterol. 2009;44(6):608–14.
doi:10.1007/s00535-009-0046-6.
25. Lackner C, Struber G, Liegl B, Leibl S, Ofner P, Bankuti C, et al.
Comparison and validation of simple noninvasive tests for prediction
of fibrosis in chronic hepatitis C. Hepatol. 2005;41(6):1376–82.
doi:10.1002/hep.20717.
26. Kim SM, Sohn JH, Kim TY, Roh YW, Eun CS, Jeon YC, et al.
Comparison of various noninvasive serum markers of liver fibrosis in
chronic viral liver disease. Korean J Hepatol. 2009;15(4):454–63.
27. Liu CH, Lin JW, Tsai FC, Yang PM, Lai MY, Chen JH, et al.
Noninvasive tests for the prediction of significant hepatic fibrosis
in hepatitis C virus carriers with persistently normal alanine
aminotransferases. Liver Int. 2006;26:1087–94.
28. Bourlière M, Pénaranda G, Adhoute X, Oules V, Castellani
P.
Combining non-invasive methods for assessment of liver
fibrosis. Gastroentérologie Clinique et Biologique. 2008;32(6):73–9.
doi:10.1016/s0399-8320(08)73996-4.
29. Hsieh YY, Tung SY, Lee IL, Lee K, Shen CH, Wei KL, et al.
Fibro Q: An Easy and Useful Noninvasive Test for Predicting Liver
Fibrosis in Patients with Chronic Viral Hepatitis. Chang Gung Med J.
2009;32(6):614–22.

Author biography
Shilpa A, Assistant Professor
Ambresh Ayyali, Assistant Professor

Cite this article: Shilpa A, Ayyali A. Assesmentof Fibro Q test, AAR
& APRI indices as markers of fibrosis in chronic liver disease. IP Indian
J Neurosci 2021;7(1):39-43.

