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FibroQ: An Easy and Useful Noninvasive Test for Predicting
Liver Fibrosis in Patients with Chronic Viral Hepatitis

Yung-Yu Hsieh', MD; Shui-Yi Tung'?, MD; I-Lin Lee', MD; Kamfai Lee?, MD;
Chien-Heng Shen', MD; Kuo-Liang Wei', MD; Te-Sheng Chang', MD;
Chia-Sheng Chuang', MD; Cheng-Shyong Wu'?, MD; Yi-Hsiung Lin*, MS

Background: Liver biopsy—the gold standard in assessing liver histology—is recommended
before all antiviral treatment. However, this procedure may cause complica-
tions, is costly, and is limited by sampling errors. Hence, noninvasive tests
have been proposed to assess the severity of hepatic fibrosis. We propose a
novel noninvasive index for predicting liver fibrosis, named fibro-quotient
(FibroQ), and compared the diagnostic accuracies of FibroQ, aspartate
aminotransferase (AST)-to-platelet ratio index (APRI), and AST/alanine
aminotransferase (ALT) ratio (AAR).

Methods: This retrospective cohort study included 140 consecutive patients with
chronic viral hepatitis who had undergone percutaneous liver biopsy before
treatment at the Chang Gung Memorial Hospital, Chiayi from May 2005
through December 2007. The clinical data including sex, age, AST, ALT,
platelet count, prothrombin time (PT) international normalized ratio (INR),
and the Metavir fibrosis score (FO to F4) of liver histology were recorded.
APRI, AAR, and FibroQ were calculated. Receiver operating characteristic
(ROC) curves were constructed to compare the accuracies of these three non-
invasive tests in predicting significant fibrosis in patients with chronic viral
hepatitis.

Results: FibroQ performed better than APRI, but was equal to AAR, in the prediction
of significant fibrosis [area under the receiver operating characteristic curve
(AUC): 0.783 vs 0.631 (p = 0.02) and 0.783 vs 0.733 (p = 0.26), respective-
ly] and cirrhosis (AUC: 0.791 vs 0.634 (p = 0.03), and 0.791 vs 0.782 (p =
0.47), respectively). Using FibroQ below the lower cutoff value (0.6) and
above the higher cutoff value (1.6), 108 of 140 (77.1%) patients could be
identified correctly to have or not have significant fibrosis.

Conclusion: FibroQ, a novel noninvasive test, is an useful and easy tool to evaluate liver
fibrosis in patients with chronic viral hepatitis and has better accuracy than
APRI and is equal to AAR. Further prospective studies are warranted to vali-
date its efficacy.

(Chang Gung Med J 2009,32:614-22)
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hronic viral hepatitis is one of the most common

liver diseases in Taiwan, particularly in the face
of a high prevalence of hepatitis C virus (HCV)
infection in southern Taiwan.® It is known that
patients with high degrees of fibrosis may progress
rapidly to cirrhosis and hepatocellular carcinoma.
Approximately 20% of patients with chronic viral
hepatitis advance to cirrhosis and 5% of them devel-
op hepatocellular carcinoma.®? In contrast, patients
with no fibrosis or with only portal fibrosis show
slow progression to hepatocellular carcinoma.® To
avoid the progression of the disease and complica-
tions, antiviral treatment is needed.® Since the risk
of developing cirrhosis is closely related to the stage
of fibrosis, liver biopsy is recommended before
antiviral treatment. However, complications may
occur and liver biopsy is costly and limited by sam-
pling errors.®” Hence, noninvasive tests have been
proposed to access the severity of hepatic fibrosis in
an attempt to replace biopsy. Aspartate aminotrans-
ferase (AST)-to-platelet ratio index (APRD)®'? and
AST/alanine aminotransferase (ALT) ratio (AAR)"*
'® are known parameters that are based on laboratory
test results and are therefore readily available in clin-
ical practice. These two parameters have been report-
ed to predict the presence of significant fibrosis and
cirrhosis in a portion of patients.®'® Nearly all of the
studies were conducted in western countries, and
hence, it is questionable whether these two parame-
ters could be used similarly for patients with chronic
viral hepatitis in Taiwan. The initial aim of this study
was to evaluate and compare the diagnostic accura-
cies of APRI and AAR for the prediction of signifi-
cant fibrosis and cirrhosis in patients with chronic
hepatitis in Taiwan. In addition, we found a novel
index named fibrosis quotient (FibroQ) and com-
pared the diagnostic accuracies of the three.

METHODS

The departmental files of the Department of
Gastroenterology, Chang Gung Memorial Hospital,
Chiayi, were reviewed using the computer records of
patients who had undergone percutaneous liver biop-
sy from May 2005 through December 2007. Patients
with chronic viral hepatitis were included. The diag-
noses of viral hepatitis (including hepatitis B, hepati-
tis C, and hepatitis B and C) were defined as the
presence of HBsAg or anti-HCV Ab using the EIA
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methods (Abbott Architect, I 2000). Patients with the
following conditions were excluded from the study:
co-infected with human immunodeficiency virus
(HIV), alcohol consumption in excess of 20 g/d,
hepatocellular carcinoma, prior history of having
undergone liver transplantation, prior antiviral or
immunosuppressive therapy, metabolic liver disease,
insufficient liver tissue for staging of fibrosis, recent
warfarin or other anticoagulant usage, and incom-
plete data on liver function tests or platelet count
within 1 month from the date of biopsy. We found
140 patients with chronic viral hepatitis who fulfilled
our criteria. The clinical data were reviewed and the
following parameters were recorded: sex, age, AST,
ALT, platelet count, prothrombin time (PT) (interna-
tional normalized ratio) (INR), albumin, hemoglobin,
white blood cell (WBC), serum creatinin (Cr), free
hormone of thyroxine (FT4), thyroid-stimulating
hormone (TSH), and Metavir fibrosis score” (FO to
F4) of liver histology. Significant liver fibrosis was
defined as a Metavir fibrosis score of > 1 (F2—4), and
cirrhosis was defined as Metavir fibrosis score 4
(F4).

Statistical analysis was performed using the
SPSS software version 12.0 (SPSS Inc., Chicago, IL,
U.S.A.). Patient characteristics have been represent-
ed as the mean = standard deviation (SD). Bivariate
Spearman’s rank correlation coefficient (R) was cal-
culated in order to measure the relationship between
the variables. Receiver operating characteristic
(ROC) curves were constructed for each test. To
evaluate the diagnostic accuracies of the simple
fibrosis prediction tests, their sensitivities, specifici-
ties, positive predictive values (PPV), negative pre-
dictive values (NPV), and the area under the receiver
operating characteristic curves (AUC) were calculat-
ed.

RESULTS

Patient characteristics

The characteristics of the 140 patients are sum-
marized in Table 1. The ages of the patients ranged
from 19 to 76 years at the time of undergoing biopsy
(53.3 £ 11.4 years). The AST ranged from 17 to 307
U/L (95.7 £ 51.7 U/L). The ALT ranged from 15 to
442 U/L (152.7 £ 86.4 U/L). The platelet count
ranged from 61-373 x 10°/ulL (170.5 £+ 52.3 x
10°/uL). The APRI ranged from 0.681-2.737 (1.872
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Table 1. Patients” Characteristics
(N = 140)
M/F 91/49
Etiology
HBsAg (+) 18
HCV Ab (+) 113
HBsAg (+) & HCV Ab (+) 9
Age (years) 532 £ 114
AST (U/L) 95.7 £51.7
ALT (U/L) 152.7 = 86.4
PT INR 1.042 £ 0.075
PLT (x 10°/uL) 170.5 £52.3
Albumin (g/dL) 4.23 £0.33
Hemoglobin (g/L) 14.6 = 1.48
WBC (x 10°/L) 593 +£1.83
Cr (mg/dL) 0.96 +0.22
FT4 (ug/dL) 1.12 £0.18
TSH (mU/mL) 1.85 £1.82
APRI 1.872 £+ 1.243
AAR 0.687 +0.259
FibroQ 2.668 + 1.723
N (%) APRI AAR FibroQ
Metavir fibrosis stage Fl1 24 (17.1%) 1.367 £0.784 0.535 +£0.186%" 1.429 £ 0.899*
F2 57 (40.7%) 1.811 *+ 1.462 0.676 =0.269 2429 £ 1.501%
F3 53 (37.9%) 2.142 £1.148 0.744 £0.250* 3311 £ 1.854%
F4 6 (4.3%) 2.080 =+ 0.625 0.891 +0.2147 4.202 £ 1.597¢

Abbreviations: INR: international normalized ratio; AAR: AST/ALT ratio; APRI: AST-to-platelet ratio index; FibroQ: 10 x (Age X AST
X PT INR/ALT X platelet count); *: p < 0.01, F1 vs. F3; §: p <0.05, F1 vs. F4; £: p <0.01, F1 vs. F4; §: p <0.05, F2 vs. F3.

+ 1.243). The AAR ranged from 0.548-1.133
(0.687 £ 0.259). There were 24 (17.1%) patients
with F1 fibrosis, 57 (40.7%) patients with F2 fibro-
sis, 53 (37.9%) patients with F3 fibrosis, and six
(4.3%) patients with F4 fibrosis. The AAR scores
increased significantly as the fibrosis advanced
(ANOVA test; p = 0.002). The APRI scores also
tended to increase as the fibrosis advanced, although
they were not statistically significant (ANOVA test;
p =0.07).

Predictors of significant fibrosis and formula-
tion of a new index

Bivariate Spearman’s rank correlation coeffi-
cient (R) was calculated to measure the relationship
between individual serum markers and the Metavir
fibrosis score (Table 2). Liver fibrosis correlated

with age (p = 0.008) and prothrombin time (PT INR)
(p = 0.001), whereas a strong correlation was found
between liver fibrosis and the platelet count
(p <0.001). Although AST and ALT lacked any cor-
relation with liver fibrosis, AAR (AST/ALT) corre-
lated with the fibrosis score (p < 0.001). Other fac-
tors such as albumin, hemoglobin, WBC, serum cre-
atinin, FT4, TSH, lacked any correlation with liver
fibrosis (p > 0.05).

As shown in Table 3 and Fig. 1, the AUCs of
APRI and AAR is not so good in predicting signifi-
cant fibrosis as reported by other authors. We
hypothesized that an index combined more signifi-
cantly correlated parameters would have a better pre-
diction efficacy. For this reason, we put the positive
correlation parameters (age, PT INR and AAR) in
the numerator and negative correlation parameters

Chang Gung Med J Vol. 32 No. 6
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Table 2. Correlation of Fibrosis Severity with the Variables

Bivariate Spearman’s rank

correlation coefficient p value

(95% CTI)
Age (years) 0.224 (0.060, 0.376) 0.008
AST (U/L) 0.133 (-0.034, 0.292) 0.117
ALT (U/L) -0.129 (-0.288,0.038) 0.129
PT INR 0.278 (0.117,0.424) 0.001

Platelet count (x 10°/uL)  -0.378 (-0.512, -0.226) <0.001

Sensitivity

Albumin -0.164 (-0.321, 0.002) 0.271
Hb -0.136 (-0.295, 0.030) 0.109
WBC -0.154 (-0.312, 0.012) 0.071
Cr -0.165 (-0.322, 0.001) 0.053
FT4 -0.157 (-0.315, 0.009) 0.101
TSH —0.025 (-0.190, 0.141) 0.791
AAR 0.362 (0.208, 0.498) <0.001
APRI 0.273 (0.112, 0.420) 0.001
FibroQ 0.465 (0.324, 0.586) <0.001

Abbreviations: INR: international normalized ratio; AAR:
AST/ALT ratio; APRI: AST-to-platelet ratio index; FibroQ: 10 x
(Age x AST x PT INR/ALT x platelet count). We used Fisher’s
Z-transform to compute asymmetric confidence limits for the

Spearman’s rank correlation coefficients.

(platelet) in the denominator to formulate a novel
index. We named it the fibrosis quotient, FibroQ =
[(10 x age x AST x PT INR)/(PLT x ALT)]. The
FibroQ ranged from 0.328 to 10.155 (2.668 +
1.723) and increased as the fibrosis advanced
(ANOVA test: p < 0.001).

Predicting significant fibrosis

ROC curves evaluating the diagnostic accura-
cies of FibroQ, AAR, APRI were constructed to pre-
dict significant fibrosis (Fig. 1). Comparison of the
AUCs for continuous variables (FibroQ, AAR,
APRI) via the procedures described by Hanley®”
showed a superior diagnostic accuracy of FibroQ
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Fig. 1 Receiver operating characteristic (ROC) curves of the
simple noninvasive tests for prediction of significant fibrosis
(F2—4) according to the Metavir system in 140 patients with
chronic viral hepatitis. ROC curves are shown for the fibrosis
stage as assessed by the pathologist. Abbreviations used:
FibroQ: 10 x (Age x AST x PT INR/ALT x platelet count);
AAR: AST/ALT ratio; APRI: AST-to-platelet ratio index.

Table 3. Performance of Simple Fibrosis Prediction Tests for Significant Fibrosis (F2—4) and Cirrhosis (F4)

Metavir fibrosis score vs. AUC (F2-4) AUROC (F4)
AAR 0.733 (95% CI: 0.618-0.848) 0.782 (95% CI: 0.597-0.967)
APRI 0.631 (95% CI: 0.521-0.741) 0.634 (95% CI: 0.507-0.761)
FibroQ 0.783 (95% CI: 0.687-0.880) 0.791 (95% CI: 0.680-0.902)

Abbreviations: AUC: area under the receiver operating characteristic curve (confidence intervals are given in parentheses); AAR:
AST/ALT ratio; APRI: AST-to-platelet ratio index; FibroQ: 10 X (Age X AST x PT INR / ALT X platelet count).

Chang Gung Med J Vol. 32 No. 6
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(AUC = 0.783) over APRI (AUC = 0.631; p = 0.02,
statistically significant), but equal to AAR (AUC =
0.733; p = 0.26, not statistically significant), in the
prediction of significant fibrosis (Table 3).

To compare our results with those of previous
reports, the sensitivity, specificity, positive predictive
value (PPV), and negative predictive value (NPV) of
the simple fibrosis prediction tests were calculated
using cutoff values exactly as originally described
(Table 4). However, the accuracy of the original cut-
off value (AAR, 1.0; APRI, <0.5 or > 1.5) was not
found to be optimal. We then selected the most bal-
anced cutoff value for FibroQ (1.6), AAR (0.5), and
APRI (1.2) from the ROC analysis in order to predict
significant liver fibrosis. It is evident that FibroQ has
better accuracy than AAR and APRI. Using a cutoff
value of the FibroQ score of > 1.6, the presence of
significant fibrosis could correctly be identified with
a high accuracy (93% PPV) in 92 (65%) of the 140
patients.

Predicting cirrhosis

ROC curves evaluating the diagnostic accura-
cies of FibroQ, AAR, and APRI were constructed to
predict cirrhosis (Fig. 2). Comparison of the AUCs
for the continuous variables (FibroQ, AAR, APRI)
via the procedures described by Hanley® showed a
superior diagnostic accuracy of FibroQ over APRI (p
= 0.03, statistically significant), but equal to AAR (p
= 0.47, not statistically significant), in the prediction
of cirrhosis (Table 3).

To compare our results with those of the previ-
ous reports, the sensitivity, specificity, positive pre-
dictive value (PPV), and negative predictive value
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(NPV) of the simple fibrosis prediction tests were
calculated using cutoff values exactly as originally
described (Table 5). However, the accuracy of the
original cutoff value (AAR, 1.0; APRI, < 1.0 or
> 2.0) was not found to be optimal. We then selected
the most balanced cutoff value for the FibroQ (2.6),
AAR (0.75), and APRI (1.5) from the ROC analysis
in order to predict liver cirrhosis. It is evident that
FibroQ had better accuracy than AAR and APRI.
Using a cutoff value of a FibroQ score of > 2.6, the
presence of cirrhosis was totally excluded with 100%
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Fig. 2 Receiver operating characteristic (ROC) curves of the
simple noninvasive tests for the prediction of cirrhosis (F4)
according to the Metavir system in 140 patients with chronic
viral hepatitis. ROC curves are shown for the fibrosis stage as
assessed by the pathologist. FibroQ: 10 x (Age X AST x PT
INR/ALT x platelet count); AAR: AST/ALT ratio; APRI:
AST-to-platelet ratio index.

Table 4. Diagnostic Accuracies of Simple Fibrosis Prediction Tests for Significant Fibrosis (Metavir fibrosis score, F2—4)

FibroQ AAR APRI
Cutoff value 1.6 0.54 1 1.2 0.5 1.5
Sensitivity 0.79 0.77 0.10 0.66 0.97 0.54
Specificity 0.71 0.63 1.00 0.50 0.13 0.58
PPV 0.93 091 1.00 0.87 0.84 0.86
NPV 0.41 0.36 0.19 0.24 0.43 0.21

Abbreviations: FibroQ: fibro-quotient, 10 X (Age x AST x PT INR/ALT x platelet count); AAR: AST/ALT ratio; APRI: AST-to-platelet
ratio index; PPV: positive predictive value; NPV: negative predictive value.

Chang Gung Med J Vol. 32 No. 6

November-December 2009



619 Yung-Yu Hsieh, et al
FibroQ: for predicting liver fibrosis

Table 5. The Diagnostic Accuracies of Simple Fibrosis Prediction Tests for of Cirrhosis (Metavir fibrosis score, F4)

FibroQ APRI
Cutoff value 2.6 0.75 1.0 1.5 1.0 2.0
SEN 1.000 0.833 0.33 0.833 1.000 0.500
SPE 0.649 0.672 0.925 0.500 0.299 0.649
PPV 0.113 0.102 0.167 0.069 0.060 0.060
NPV 1.000 0.989 0.969 0.985 1.000 0.967

Abbreviations: FibroQ: fibro-quotient, 10 X (Age x AST x PT INR/ALT x platelet count); AAR: AST/ALT ratio; APRI: AST-to-platelet
ratio index; PPV: positive predictive value; NPV: negative predictive value.

NPV in 87 (62.1%) of the 140 patients.

DISCUSSION

The gold standard for assessment of chronic
viral hepatitis is the pathological grade and stage that
are determined through liver biopsy. However, liver
biopsy has its own limitations, risks, and costs.®”
Therefore, several noninvasive biomarkers, models,
and tests have been proposed to attempt to predict
the severity of liver disease, particularly the degree
of fibrosis, in order to avoid unnecessary liver biop-
sy.?"» Some of the noninvasive means are expen-
sive, need complicated calculations, or involved tests
that are generally not a part of the routine monitoring
and investigations of patients with chronic liver dis-
ease. For these reasons, such tests are only available
in some research centers and cannot be widely used
in clinical practice. We think that an ideal noninva-
sive test for assessing liver fibrosis should be reli-
able, reproducible, and based on readily available
tests and parameters. Since APRI and AAR fulfilled
these criteria, we used these two measures to evalu-
ate patients with chronic viral hepatitis. The initial
aim was to validate the usefulness of these two sim-
ple tests in a community hospital with hyperendemic
hepatitis B and C virus infections.

In light of the limited availability and high cost
of many fibrosis markers, Wai et al.® derived and
validated the APRI in a cohort of 270 patients with
chronic viral hepatitis C. In their study, the AUCs of
APRI for predicting significant fibrosis and cirrhosis
were 0.80~0.88 and 0.89~0.94, respectively. By
using two different cutoff values for the exclusion

Chang Gung Med J Vol. 32 No. 6
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and prediction of significant fibrosis (=< 0.5 or > 1.5),
a negative predictive value (NPV) of 86% and a pos-
itive predictive value (PPV) of 88% were calculated.
Based on these high predictive values, the authors
concluded that APRI obviated liver biopsy in
approximately 50% of patients. Subsequently,
numerous researchers have attempted to validate
these findings; however, the results have been con-
troversial.*'? The differences in the patient popula-
tions, including the prevalence of significant fibrosis,
and in the reference ranges for AST may explain
these discrepancies. In a recent systematic review,
Shaheen and Myers® concluded that the summa-
rized AUCs of APRI for predicting significant fibro-
sis and cirrhosis were 0.76 (95% CI: 0.74-0.79) and
0.82 (95% CI: 0.79-0.86), respectively. At a 40%
prevalence of significant fibrosis, the cutoff values of
< 0.5 had a negative predictive value of 80%, but
could reduce the necessity of liver biopsy by only
35%. The results of our current study showed the
AUC of APRI for predicting significant fibrosis and
cirrhosis were only 0.631 and 0.634, respectively,
which were lower than those reported previously. It
has been mentioned that when using APRI,
researchers had difficulties in differentiating interme-
diate fibrosis.®® The majority of patients in our study
belonged to the intermediate fibrosis groups (F2-3).
This kind of population distribution might explain
the low AUC values of APRI in our study.

The clinical use of AAR in the diagnostic
workup of patients with chronic liver disease is sup-
ported by studies conducted in several countries
evaluating populations with varied epidemiological
and ethnic backgrounds."*'¥ Nevertheless, the use of



AAR as a clinical decision-making aid in patients
with chronic liver disease has been a matter of
debate.">'® We also attempted to use AAR to detect
either significant fibrosis or cirrhosis and found it to
be useful in our patient population. The AUCs of the
ROC curve in differentiating significant fibrosis and
cirrhosis were 0.733 and 0.782, respectively. In con-
trast to the results of previous studies which suggest-
ed that APRI was superior to AAR in predicting sig-
nificant fibrosis and cirrhosis,'*'® the results of our
present study showed that AAR performed better
than APRI (but, p > 0.05, not statistically significant)
in this regard.

Recently, researchers from a hospital in Taiwan
also demonstrated a low accuracy of APRI and AAR
for predicting significant fibrosis in viral hepatitis C
carriers with persistently normal ALT levels.®” The
AUCs of the ROC curve in differentiating significant
fibrosis were only 0.673 for APRI and 0.504 for
AAR in their study. In order to optimize the useful-
ness of simple noninvasive tests for our patient popu-
lation, we formulated a novel index, named FibroQ.
We found that the FibroQ, formulated by combining
age, AST, PT INR, ALT, and platelet count, per-
formed better than APRI (p < 0.05, statistically sig-
nificant), and had similar results to AAR (p > 0.05,
not statistically significant), in the prediction of sig-
nificant fibrosis (AUC, 0.783) and cirrhosis (AUC,
0.791). Among patients with a FibroQ score of 0.6 or
less, five of nine (55.6%) did not have significant
fibrosis. Among the 116 patients who had significant
fibrosis, only four patients had FibroQ scores of 0.6
or less. Among patients with FibroQ scores of > 1.6,
92 of 99 (92.9%) had significant fibrosis, and only
seven patients without significant fibrosis were clas-
sified incorrectly. Together, using the FibroQ below
the lower cutoff value (0.6) and above the higher cut-
off value (1.6), 108 of the 140 patients (77.1%) were
identified correctly as with or without significant
fibrosis. In this regard, these results were similar to
that of APRI as described by Wai et al.®

In conclusion, the results of our current study
demonstrated that FibroQ proved to be a better bio-
marker than APRI, and equal to AAR, for predicting
significant fibrosis in patients with chronic viral
hepatitis. Further prospective studies involving a
greater number of patients are warranted to validate
the usefulness of FibroQ in clinical practice.

10.

11.

12.

Yung-Yu Hsieh, et al 620
FibroQ: for predicting liver fibrosis

REFERENCES

. Lu SN, Chue PY, Chen HC, Wu MH, Chen IL, Huang JF,

Wang JH, Peng CF, Shih CH, You SL, Lu CF, Chen CJ,
Chang WY. Different viral aetiology of hepatocellular car-
cinoma between two hepatitis B and C endemic townships
in Taiwan. J Gastroenterol Hepatol 1997;12:547-50.

. Benhamou JP, Rodes J, Alter H, Bismuth H, Desmet V,

Guardia J, Heathcote J, Lok A, Maddrey WC,
Btischenfelde KHMZ, Pagliaro L, Paumgartner G,
Sherlock S. EASL International Consensus Conference on
hepatitis C. Paris, 26-27 February 1999. Consensus state-
ment. J Hepatol 1999;31:3-8.

. Boyer JL, Muggia FM, Chang EB, Collyar DE, DeLeve

LD, Feinberg J, Judge TA, Shapiro CL, Spector SA,
Suchy FJ, Tomsko PL, Turner BJ. National Institutes of
Health Consensus Development Conference Statement:
Management of hepatitis C. 10-12 June, 2002.
Hepatology 2002;36:S3-15.

. Yano M, Kumada H, Hage M, Ikeda K, Shimamatsu K,

Inoue O, Hashimoto E, Lefkowitch JH, Ludwig J, Okuda
K. The long-term pathological evolution of chronic
hepatitis C. Hepatology 1996;23:1334-40.

. Pawlotsky JM. Current and future concepts in hepatitis C

therapy. Semin Liver Dis 2005;25:72-83.

. Bedossa P, Dargere D, Paradis V. Sampling variability of

liver fibrosis in chronic hepatitis C. Hepatology
2003;38:1449-57.

. Cadranel JF, Rufat P, Degos F. Practices of liver biopsy in

France: results of a prospective nationwide survey. For the
Group of Epidemiology of the French Association for the
Study of the Liver (AFEF). Hepatology 2000;32:477-81.

. Wai CT, Greenson JK, Fontana RJ, Kalbfleisch JD,

Marrero JA, Conjeevaram HS, Lok ASF. A simple nonin-
vasive index can predict both significant fibrosis and cir-
rhosis in patients with chronic hepatitis C. Hepatology
2003;38:518-26.

. Lieber CS, Weiss DG, Morgan TR, Paronetto F. Aspartate

aminotransferase to platelet ratio index in patients with
alcoholic liver fibrosis. Am J Gastroenterol
2006;101:1500-8.

Parise ER, Oliveira AC, Figueiredo-Mendes C, Lanzoni
V, Martins J, Nader H, Ferraz ML. Noninvasive serum
markers in the diagnosis of structural liver damage in
chronic hepatitis C virus infection. Liver Int
2006;26:1095-9.

Wilson LE, Torbenson M, Astemborski J, Faruki H,
Spoler C, Rai R, Mehta S, Kirk GD, Nelson K, Afdhal N,
Thomas DL. Progression of liver fibrosis among injection
drug users with chronic hepatitis C. Hepatology
2006;43:788-95.

Lackner C, Struber G, Liegl B, Leibl S, Ofner P, Bankuti
C, Bauer B, Stauber RE. Comparison and validation of
simple noninvasive tests for prediction of fibrosis in
chronic hepatitis C. Hepatology 2005;41:1376-82.

Chang Gung Med J Vol. 32 No. 6
November-December 2009



621

13.

14.

15.

17.

18.

19.

20.

21.

Yung-Yu Hsieh, et al
FibroQ: for predicting liver fibrosis

Williams AL, Hoofnagle JH. Ratio of serum aspartate to
alanine aminotransferase in chronic hepatitis Relationship
to cirrhosis. Gastroenterology 1988;95:734-9.

Sheth SG, Flamm SL, Gordon FD, Chopra S. AST/ALT
ratio predicts cirrhosis in patients with chronic hepatitis C
virus infection. Am J Gastroenterol 1998;93:44-8.

Reedy DW, Loo AT, Levine RA. AST/ALT ratio > or = 1
is not diagnostic of cirrhosis in patients with chronic
hepatitis C. Dig Dis Sci 1998;43:2156-9.

. Park GJ, Lin BP, Ngu MC, Jones DB, Katelaris PH.

Aspartate aminotransferase: alanine aminotransferase
ratio in chronic hepatitis C infection: is it a useful predic-
tor of cirrhosis? J Gastroenterol Hepatol 2000;15:386-90.
Imperiale TF, Said AT, Cummings OW, Born LJ. Need for
validation of clinical decision aids: use of the AST/ALT
ratio in predicting cirrhosis in chronic hepatitis C. Am J
Gastroenterol 2000;95:2328-32.

Giannini E, Risso D, Botta F, Chiarbonello B, Fasoli A,
Malfatti F, Romagnoli P, Testa E, Ceppa P, Testa R.
Validity and clinical utility of the aspartate aminotrans-
ferase-alanine aminotransferase ratio in assessing disease
severity and prognosis in patients with hepatitis C virus-
related chronic liver disease. Arch Intern Med
2003;163:218-24.

Bedossa P, Bioulac-Sage P, Callard P, Chevallier M,
Degott C, Deugnier Y, Fabre M, Reynes M, Voigt JJ,
Zafrani ES, Poynard T, Babany G; The French METAVIR
Cooperative Study Group. Intraobserver and interobserver
variations in liver biopsy interpretation in patients with
chronic hepatitis C. Hepatology 1994;20:15-20.

Hanley JA, McNeil BJ. A method of comparing the areas
under receiver operating characteristic curves derived
from the same cases. Radiology 1983;148:839-43.

Pohl A, Behling C, Oliver D, Kilani M, Monson P,

Chang Gung Med J Vol. 32 No. 6
November-December 2009

22.

23.

24.

25.

26.

27.

Hassanein T. Serum aminotransferase levels and platelet
counts as predictors of degree of fibrosis in chronic
hepatitis C virus infection. Am J Gastroenterol
2001;96:3142-6.

Forns X, Ampurdanes S, Llovet JM, Aponte J, Quinto L,
Martinez-Bauer E, Bruguera M, Sanchez-Tapias JM,
Rodes J. Identification of chronic hepatitis C patients
without hepatic fibrosis by a simple predictive model.
Hepatology 2002;36:986-92.

Cales P, Oberti F, Michalak S, Hubert-Fouchard I,
Rousselet MC, Konate A, Gallois Y, Ternisien C,
Chevailler A, Lunel F. A novel panel of blood markers to
assess the degree of liver fibrosis. Hepatology
2005;42:1373-81.

Trocme C, Leroy V, Stunn N, Hilleret MN, Bottari S,
Morel F, Zarski JP. Longitudinal evaluation of a fibrosis
index combining MMP-I and PIIINP compared to MMP-
9, TIMP-1 and hyaluronic acid in patients with chronic
hepatitis C treated by interferon-alpha and ribavirin. J
Viral Hepat 2006;13:643-51.

Leroy V, Hilleret MN, Stunn N, Trocme C, Renversez JC,
Faure P, Morel F, Zarski JP. Prospective comparison of six
non-invasive scores for the diagnosis of liver fibrosis in
chronic hepatitis C. J Hepatol 2007;46:775-82.

Shaheen AA, Myers RP. Diagnostic accuracy of the aspar-
tate aminotransferase-to-platelet ratio index for the pre-
diction of hepatitis C-related fibrosis: a systematic review.
Hepatology 2007;46:912-21.

Liu CH, Lin JW, Tsai FC, Yang PM, Lai MY, Chen JH,
Kao JH, Chen DS. 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.



622

Hl FibroQ 2R iliJm s MEAT R & (LR L

kA FAEY 2ER 2484 gy KRR ke
R A RIEAREY KA

Bl E: MEWAR LSRN EEMRENRRET X AnA LMK o ERAHGFES
A » 4= AAR ~ APRI B fmg 4% F » RERAFB I H o RAVE L2 B — 185769 342
8931 4% % % FibroQ o

B E: ARERa R KEEEAREERM 2005 F5 A 2007 12 A 5 3 140 {252
PRI K 9B R S R B EH - 2 LR ARFEBEREH » 2R UHAE
AAR ~ APRI #= FibroQ » it f tbd5 iz = 4% JE42 At 7 KA RITF BB BB o

#= B3 : FibroQ it APRI 4 # 4745 AUROC (AUROCS: 0.783 vs. 0.631, p = 0.02) ; #= AAR a1k
#% > BlA A %% £ 2 (AUROCS: 0.783 vs. 0.733, p = 0.26) o

#5 5 : FibroQ 2 —1{B A sk L B 69 542 A SRE IR it 7 X, o

(EiEaE 2009;32:614-22)

BEEET : FTARAETL » JE42 AbEdk 4 » FibroQ » AAR » APRI

REGEIMENE AR RPFHCEEE (HIBER - SRR R B  RERMWER FE0E  BUEEme
b B E AR

ZXHE : REOTFSHIH 5 B2z Fl#k « REO7FEI1I2H10H

SEALEE « EOKFREA - REBERMEE A G RREAL SR BETIER o 5 288613 Fh 111 52 Fh B8 75 BRO5E -

Tel.: (05)3621000E2005; Fax: (05) 3623005; E-mail: mal898@cgmbh.org.tw



