Noninvasive assessment of liver fibrosis staging using biomarkers in HCV carrier patients
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Fig 6. Agreement between BioFibroScore® and Fibroscan

Abstract
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Background: Liver fibrosis involves excessive accumulation of extracellular matrix proteins (e.g., Fig 3. Study Design & Flow Fig 4. Fibrosis Distribution and Factors of Interest to vs. Fbroscan® Y Cp e
collagen) on liver cells, resulting in scar tissues. It occurs in most chronic liver disease, such as be Associated with Hepatic Fibrosis in Study Group Identical 80.3% 86.5% 92.8%
metabolic liver diseases and those associated with hepatitis B or C infection and alcohol S _ 1 stage 13.8% 8 3% 6.5%
consumption. Advanced liver fibrosis leads to cirrhosis, liver cancer, liver failure and portal Serum sample analyzed by Fibrosis Distribution in HCV Subjects (N = 600) - 2 o 7 070
hypertension. Currently liver biopsy is an optimal approach for detecting liver fibrosis and BioFibroScore® >0 Seee | o .
determining its severity. However, patient acceptance of this kind of examination is low, only less 40 - 3 stages 1.3% 1.0% 0.0%
than 5% hepatitis patients are willing to perform biopsy, and thus many patients missed the l, % 30 rs s . 4 stages 0.8% 0.8% 0.0%
appropriate treatment point. BioFibroScore® (General Biologicals Corporation, Taiwan) have been LE 20 | . # Fibroscan has 6~8% detection failure rate, due to the limitation of methodology (transient elastography).
developed to predict liver fibrosis stages based on objective data from assays from three novel Diagnostic accuracy of i 12.8 13.5
serum biomarker (urokinase-type plasminogen, matrix metalloproteinase 9 and B-2-microglobulin) BioFibroScore (reference 10 -
and the suitable algorithm. The present study aimed to analyze the accuracy of BioFibroScore® standard: liver biopsy) o

Table 1. Agreement between BioFibroScore® and Fibroscan

predicting liver fibrosis stages in HCV carrier patients. FO F1 F2 F3 F4

Methods and results: A total of 600 frozen serum samples and their liver biopsy were provided by BioFibroScore® vs BioFibroScore® vs
National Taiwan University Hospital, collected from HCV carriers. Numbers of these samples in each ey ————— ————— ———— —— —— [F== Differences Liver Biopsy Fibroscan
liver fibrosis stages were shown below: 77 samples of FO, 81 samples of F1, 149 samples of F2, 145 Model validation (LOOCV & Fib A 0.92 0.83 0.93 134 165 7.2E11 - dentical 86,50, 80,39
samples of F3 and 148 samples of F4. After analyzed by BioFibroScore® kits, we used the Adaboost Bootstrap method) Fib B 0.30 0.41 0.30 0.27 0.22 1.2E-08 1 stane = o 570
models to construct prediction models that predict liver fibrosis stages of these 600 HCV carriers. Fib C 233 269 308 321 349 >-4E-08 & o P
: : : . . BMI 24.93 24.83 24.98 25.56 26.39 1.4E-03 +2 stage 1.8% 2.2%
The predicted results were compared with biopsy stages result. The accuracies with one stage R 1oas o . o e et 8.0% 13.2%
. . . . ge . : . : : .OE- 0 0
tolerance of the Adaboost model was 94.8%. The percentage of predicted liver fibrosis stages lower ! ! ! oLt ons0 19738 18315 16760 13541  8E23 +3 stage 0-7% 0-8%
: , : Comparison of Diagnostic ' | ' | ' ' +4 stage 0.5% 0.5%
and higher than biopsy stages were respectively 5.4% and 8.0%. Accuracy to Fibroscan® AST 64.43 6157 80.44 92.12 112.73 6.5E-11 8 =2 =7
Conclusion: We obtained great accuracies by using these 600 HCV carriers samples to construct ¢y ALT 104.90 96.43 128.04 137.55 142.53 2.9E-03 -1 stage 3.3% 4.2%
prediction models that could determine liver fibrosis stage. The potential clinical applications of #MI: body mass Index, PLT: platelet count, AST: aspartate aminotransierase, ALT: alanine sminotranstersse . % -2 stage 1.5% 5 29, 1.5% 6 5o;
. . o e . . . . . (0] . 0
BioFibrScore® are 1) Reference for treatment decision, 2) Monitor disease progression and prognosis, 3 E -3 stage 0.3% 0.5%
e
S Q0 -4 stage 0.3% 0.3%

and 3) Outcome measurement for clinical trials.
Results
, _ Fig 5. Leave-One-Out-Cross-Validation
Introduction Fig 4. Agreement of the Stage of Hepatic
Fibrosis between Biopsy and BioFibroScore®

Fig 1. Development of Fibrosis / Cirrhosis Fig 2. Prediction Procedure of BioFibroScore®

Conclusion

B BioFibroScore®, for which serum uPA, MMP-9, and B2-M are evaluated, are

Identical 77.5% l 1 l 1 T -1 I
Panel in HCV carriers for HCV-related Hepatic Fibrosis otal accura.te. for the dlag.n(.)S|s of hepatic fibrosis in HCV-infected subjects.

1 stage 147% B [n addition to the original model development by Adaboost models 1-4, further
ot e Wy Condidate o native Markers © 2 stages o validation for the models by Leave-One-Out-Cross-Validation (LOOCV) and
dandal EIE ene EI. roac Markers - :EISE roleomlcs = 070 . ]

(Bioinformatics) (Bioinformatics | pata_| — bootstrap (resampling) methods confirm the excellent agreement of
l # From the 600 cases, use 599 cases as training data to .. ® . . . . . L
Fib A: uPA ‘ Fib C: B2-M _ Yo . Identical generate a model to predict the left one, and repeat BioFibroScore® and liver biopsy with regard to the stage of hepatic fibrosis in
Fib B: MMP-9 Adaboost Model 1 g 600 times. HCV-infected subjects.
mAb Development '—DI " 1 stage . L ® ] ]
| Aoboost Model 2 o Yes - 2.3% Fig 6. Bootstrap Method B The agreement between BioFibroScore® and Fibroscan with regard to the stage
aboost Mode — — stages 3% . . .. . .
Clinical assay development (ELISA for serum) No 3 Diee v " A Of hepatIC flbrOSIS IN HCV'|nfeCted SuU bJECtS dare gOOd.
# | staFes 1.0% IfTrerences )& in. Vg. . . . . . . . .
] 0 Yes ges (1.0%) B The value of BioFibroScore® to diagnose the evolution of hepatic fibrosis in
. . 4 st 8% . . . . . .
Measure protein "‘ar"T'”“’""‘“e"'sa"“"es No " Gstages (0.8%) Identical 30.8% T14% 76.3% treated and untreated HCV-infected subjects is of interest and further studies
Yes
Diagnostic algorithm development in the training set _"' o-—i 1stage 12.4% 16.5% 142 % are needed.
‘ I No I > 2 stages 6.8% 12.1% 9.5%
Validate algorithm in 3 testing sets (Fib A, B & C)
. . . | [
# Simulate 1000 data sets from the original 600 Contact information: miles.yeh@gbc.com.tw

cases. Each set contains 1000 cases.
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