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Abstract

AIM: To verify the usefulness of FibroQ for predicting
fibrosis in patients with chronic hepatitis C, compared
with other noninvasive tests.

METHODS: This retrospective cohort study included
237 consecutive patients with chronic hepatitis C who
had undergone percutaneous liver biopsy before treat-
ment. FibroQ, aspartate aminotransferase (AST)/ala-
nine aminotransferase ratio (AAR), AST to platelet ratio
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index, cirrhosis discriminant score, age-platelet index
(API), Pohl score, FIB-4 index, and Lok’s model were
calculated and compared.

RESULTS: FibroQ, FIB-4, AAR, API and Lok’s model
results increased significantly as fibrosis advanced
(analysis of variance test: £ < 0.001). FibroQ trended
to be superior in predicting significant fibrosis score in
chronic hepatitis C compared with other noninvasive
tests.

CONCLUSION: FibroQ is a simple and useful test for
predicting significant fibrosis in patients with chronic
hepatitis C.

© 2012 Baishideng. All rights reserved.
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INTRODUCTION

Viral hepatitis C is one of the most common liver diseas-
es in the world, affecting an estimated 200 million indi-
viduals", with a particularly high prevalence in Southern
Taiwan". Approximately 60%-80% of infected individu-
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als develop chronic hepatitislzj, and patients with higher

degrees of fibrosis may progress rapidly to cirrhosis and
hepatocellular carcinoma. Approximately 20% of pa-
tients with chronic hepatitis C advance to cirrhosis, and
5% of them develop hepatocellular carcinoma™”,

Knowledge of the extent of liver fibrosis is impor-
tant for the clinical management of chronic hepatitis C.
Patients with no fibrosis or with only portal fibrosis at
the time of diagnosis have more favorable outcomes and
a lower chance of reaching end-stage liver disease than
patients with severe fibrosis or cirrhosis™®. The prob-
ability of developing cirrhosis and/or other unfavorable
outcomes is closely related to fibrosis stage, therefore,
liver biopsy is recommended prior to antiviral treatment.
However, liver biopsy adds expense, requires an experi-
enced clinician, and may cause complications, including
mortality in 0.018% of patientsm. In addition, sampling
errors and inter- and intraobserver variations may lead
to understaging of cirrhosis, particularly macronodular
cirthosis"""”. Hence, several noninvasive tests have been
proposed to assess the severity of hepatic fibrosis as an
alternative to liver biopsy. As reported by Akkaya ef al',
alanine aminotransferase (ALT) levels in patients with
hepatitis C virus (HCV) infection correlate with peripor-
tal bridging/necrosis, and Lu ez al™ have reported that
thrombocytopenia is a surrogate for cirrhosis. Further-
more, aspartate aminotransferase (AST)-to-platelet ratio
index (APRI)"” and AST/ALT ratio (AAR)"", cirrhosis
discriminant score (CDS)"", age-platelet index (APD)",
Pohl score™ FIB-4 index”", and Lok’s model” are
well-known parameters that are based on routine labora-
tory data, and are therefore readily available in clinical
practice (Table 1). These parameters have been reported
to predict the presence of significant fibrosis and exten-
sive fibrosis in some patients" >,

Recently, we proposed a novel index, Fibron],
which is calculated from common laboratory test results
that include prothrombin time international normalized
ratio (PT INR), platelet count, AST, ALT, and age, as
10 X (age X AST X PT INR)/(ALT X platelet count)
to predict significant fibrosis. In a previous study, we
enrolled 140 patients with hepatitis B virus (HBV) and
HCV infection. To focus on HCV, 113 of these patients
were included in the 237 patients in the present study.
The aims of the present study were to assess the value
of the FibroQ index and to determine its threshold
values to differentiate significant fibrosis. We also com-
pared the discriminatory performance of FibroQ to that
of AAR, APRI, CDS, API, Pohl score, FIB-4 index, and
Lok’s model.

MATERIALS AND METHODS

We retrospectively studied 250 consecutive treatment-
naive patients with chronic HCV infection that was con-
firmed by the presence of anti-HCV antibody by enzyme
immunoassay methods (Abbott Architect I 2000; Ab-
bott, Champaign, 1., United States) as recorded in the
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Table 1 Fibrosis tests composed of laboratory parameters

Fibrosis test Calculation

AAR AST/ALT

APRI [(AST/ULN)/platelet count (10°/L)] x 100

FibroQ (10 x age x AST x PT INR)/(PLT x ALT)

CDSs Platelet count (10°/L): > 340 = 0; 280-339 = 1; 220-279 = 2;
160-219 = 3; 100-159 = 4; 40-99 = 5, <40 = 6
ALT/AST ratio: >1.7=0;12-1.7=1;0.6-1.19=2;<0.6 =3

API INR:<1.1=0;1.1-14=1;>14=2
CDS is the sum of the above (possible value, 0-11)
Age (yr): <30 = 0; 30-39 = 1; 40-49 = 2; 50-59= 3; 60-69 = 4;
>70=5
Platelet count (10°/L): = 225 = 0; 200-224 = 1; 175-199 = 2;
150-174 = 3;125-149 = 4; < 125=5
APl is the sum of the above (possible value, 0-10)

Pohl score  Positive: AAR = 1 and platelet count < 150 x 10°/L

FIB-4 index [Age (yr) x AST (U/L)]/[platelet count (10°/L) x ALT
U/L)1/2]

Lok’s model Log odds (predicting cirrhosis) = -5.56 to 0.0089 x platelet

(% 10°/mm®) + 1.26 x AST/ALT ratio + 5.27 x PT INR
Predicted probability = exp (log odds)/[1 + exp (log odds)]

AST: Aspartate aminotransferase; ALT: Alanine aminotransferase; AAR:
AST/ALT ratio; APRI: AST-to-platelet ratio index; API: Age-platelet in-
dex; CDS: Cirrhosis discriminant score; ULN: Upper limit of normal; PLT:
Posterolateral thoracotomy; PT-INR: Prothrombin time international nor-
malized ratio.

departmental files of the Department of Gastroenterol-
ogy, Chang Gung Memorial Hospital, Chiayi, between
May 2005 and December 2008. All patients were Tai-
wanese. The research study was approved by the Clinical
Research Sub-committee of the hospital. Patients with
the following conditions were excluded from the study:
those co-infected with human immunodeficiency virus
or HBV, and those with alcohol consumption in excess
of 20 g/d, hepatocellular carcinoma, liver transplanta-
tion, antiviral or immunosuppressive therapy, metabolic
liver disease, insufficient liver tissue for fibrosis staging,
or recent warfarin or other anticoagulant usage. Thirteen
patients were excluded due to incomplete data on liver
function tests or platelet count within 1 mo before the
date of biopsy. The clinical data were reviewed, and the
following parameters were recorded: sex, age, AST, ALT,
platelet count, PT INR, hemoglobin, white blood cell
count, serum creatinine, free thyroxine, thyroid-stimu-
lating hormone, and bilirubin. Liver biopsies were pet-
formed by hepatologists and were interpreted by a single
pathologist using the Metavir fibrosis score”. Significant
liver fibrosis and extensive liver fibrosis were defined as
Metavir fibrosis scores of = 2 (F2, F3 and F4) and = 3
(F3 and F4), respectively.

Statistical analysis was performed using SPSS soft-
ware version 12.0 (SPSS Inc., Chicago, 1L, United States).
Patient characteristics were represented as the mean *
SD. Bivariate Spearman’s rank correlation coefficient (#)
was calculated to measure the relationship between the
clinical variables and degree of fibrosis. Receiver operat-
ing characteristic (ROC) curves were constructed for
each test. To evaluate the diagnostic accuracies of the
simple fibrosis prediction tests, their sensitivity, specific-
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Table 2 Clinical characteristics of 237 patients with chronic

hepatitis C

Male/female 135/102

Age (yr) 54.3 +11.6 (19-76)
AST (U/L) 101.2 +56.0 (21-348)
ALT (U/L) 156.3 + 92.5 (24-637)
PT INR 1.049 + 0.080 (0.88-1.34)
PLT (x 10°/uL) 170.9 +55.1 (60-373)
Hemoglobin (g/L) 14.4 +£1.37 (9.0-18.0)
WBC count (x 10°/L) 5.85+1.73 (2.8-16.7)
Creatinine (mg/dL) 0.94 +0.23 (1.0-2.0)
FT4 (ug/dL) 1.12 £0.19 (1.0-2.0)
TSH (mU/mL) 2.06 +2.13 (0.1-23.0)

AST: Aspartate aminotransferase; ALT: Alanine aminotransferase; PLT:
Posterolateral thoracotomy; PT-INR: Prothrombin time international nor-
malized ratio; WBC: White blood cell; FT4: Free thyroxine; TSH: Thyroid
stimulating hormone.

Table 3 Correlation of histological fibrosis severity with the

variables

Bivariate Spearman’s rank correlation

coefficient (95% CI) P value

Age (yr) 0.232 (0.108-0.349) <0.001
AST (U/L) 0.188 (0.062-0.308) 0.004
ALT (U/L) -0.028 (-0.155 to 0.100) 0.666
PT INR 0.337 (0.219-0.445) <0.001
PLT (x 10°/ L) -0.326 (-0.435 to -0.207) <0.001
Hb -0.176 (-0.297 to -0.050) 0.005
WBC -0.053 (-0.179 to 0.075) 0.404
Cr -0.152 (-0.274 to -0.025) 0.02

FT4 -0.167 (-0.288 to -0.040) 0.014
TSH 0.065 (-0.063 to 0.191) 0.341
Bil(T) 0.135 (0.008-0.258) 0.04

AAR 0.341 (0.223-0.449) <0.001
APRI 0.322 (0.203-0.431) <0.001
FibroQ 0.444 (0.336-0.541) <0.001
FIB-4 0.429 (0.319-0.528) <0.001
CDS 0.185 (0.059-0.305) 0.004
API 0.360 (0.244-0.466) <0.001
Lok’s model 0.430 (0.320-0.528) <0.001
Pohl score 0.144 (0.017-0.267) 0.027

We used Fisher’s Z-transform to compute asymmetric confidence limits
for the Spearman's rank correlation coefficients. Hb: Hemoglobin; Bil(T):
Total bilirubin; AST: Aspartate aminotransferase; ALT: Alanine ami-
notransferase; PLT: Posterolateral thoracotomy; PT-INR: Prothrombin
time international normalized ratio; WBC: White blood cell; FT4: Free
thyroxine; TSH: Thyroid stimulating hormone; AAR: AST/ALT ratio;
APRI: AST-to-platelet ratio index; API: Age-platelet index; CDS: Cirrhosis
discriminant score.

ity, positive predictive value (PPV), negative predictive
value (NPV), and the area under the ROC curve (AUC)
were calculated. In tests of significance, two-sided P <
0.05 was considered significant.

RESULTS

Patient characteristics

The demographics of the 237 patients and standard
laboratory tests around the time of liver biopsy are sum-
marized in Table 2. The mean age of the 237 patients (135
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male and 102 female) was 54.3 £ 11.6 years. The AST
range was 21-348 U/L (mean value, 101.2 = 56.0 U/L).
The ALT range was 24-637 U/L (mean value, 156.3 *
92.5 U/L). The platelet count range was 60-373 X 10°/
pl (mean value, 170.9 + 55.1 X 10°/pL).

Correlations between fibrosis stage and
fibrosis-predicting models

Correlations between routine blood tests, fibrosis-pre-
dicting models, and histological fibrosis stage are sum-
marized in Table 3. The highest correlation was ob-
served for FibroQ (= 0.444), Lok’s model (= 0.430),
and FIB-4 (»= 0.429) (P < 0.001). Figure 1 shows the
box-plots of fibrosis scores according to Metavir fibro-
sis stage. Weaker correlations wete also found between
other scores and histological fibrosis stage, especially for
API (= 0.360), AAR (- = 0.341), and APRI (= = 0.322)
(P < 0.001).

There were 41 (17.3%) patients with Metavir stage F1
fibrosis, 85 (35.9%) with F2, 98 (41.4%) with F3, and 13
(5.5%) with F4. AAR, FibroQ, FIB-4, AP, and Lok’s mod-
el results increased significantly as the fibrosis advanced
(Table 4, analysis of variance test: P < 0.001).

ROC curve analysis

ROC curves evaluating the diagnostic accuracies of Fi-
broQ, AAR, APRI, CDS, API, Pohl score, FIB-4 index,
and Lok’s model were constructed and superimposed
(Figure 2) to determine which score would have the
most clinical utility to predict significant fibrosis (= F2).
The AUC (95% CI) using the procedures described by
Hanley and McNeil™ was greatest for FibroQ (0.789,
0.720-0.857), then FIB-4 (0.785, 0.686-0.830), fol-
lowed by Lok’s model (0.768, 0.695-0.840), API (0.739,
0.660-0.818), AAR (0.709, 0.626-0.792), APRI (0.651,
0.566-0.736), CDS (0.580, 0.485-0.674), and Pohl score
(0.523, 0.429-0.617) (Table 5). The AUC of FibroQ was
significantly higher than those of AAR, APRI, CDS, and
Pohl score (P < 0.05).

To predict extensive fibrosis (= F3), ROC curves
for FibroQ, AAR, APRI, CDS, API, Pohl score, FIB-4
index, and Lok’s model were also constructed and supet-
imposed to determine which score would have the most
clinical utility (Figure 3). The AUC curves (95% CI) us-
ing the procedures described by Hanley and McNeil™
were greatest for FibroQ (0.728, 0.662-0.793), then
FIB-4 (0.725, 0.659-0.791), followed by Lok’s model
(0.721, 0.656-0.786), API (0.696, 0.628-0.764), APRI
(0.681, 0.613-0.749), AAR (0.675, 0.607-0.743), CDS
(0.609, 0.537-0.680), and Pohl score (0.532, 0.458-0.606)
(Table 5). The AUC of FibroQ was significantly higher
than those of CDS or Pohl score (P < 0.05).

Sensitivity, specificity, positive predictive value, and
negative predictive value

Table 6 shows the performance of FibroQ, AAR, APRI,
CDS, API, Pohl score, FIB-4, and Lok’s model at vatrious
cutoff levels for the prediction of significant fibrosis (F2,
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Table 4 Correlation between fibrosis score and aspartate aminotransferase-to-platelet ratio index, aspartate aminotransferase/alanine

aminotransferase ratio, and FibroQ, FIB-4, cirrhosis discriminant score, age-platelet index, Lok’s model, Pohl score

Metavir fibrosis score F1 F2 F3 F4
Patient number (%) 41 (17.3) 85 (35.9) 98 (41.4) 13 (5.5)
AAR 0.566 + 0.162°° 0.673 + 0.250 0.749 £+ 0.222 0.776 £ 0.175
APRI 1.433 +1.040° 1.919 + 1.904 2.320 +1.390 2.508 +1.102
FibroQ 1.485 + 0.855%" 2.532 +1.660™ 3.563 + 2.056 3.581 +1.812
FIB-4 1.79 +1.138™ 2.79 £2.03 3.75+1.97 3.82+1.57
CDS 5.61+1.16 5.69+1.19 6.14+1.12 6.15+1.41
API 3.95 +2.065'™ 525+224 6.40 +£2.29 6.15 +1.63
Lok’s model 0.22 +0.125™° 0.32£0.18 043 +0.19 0.46 +0.18
Pohl score 0 0.01£0.11 0.08 £ 0.28 0.04 +£0.19

P < 0.05, F1 vs F3; P < 0.01, F1 vs F3; °P < 0.05, F1 vs F4; P < 0.05, F1 vs F2; 'P < 0.01, F1 vs F3 and F4; *P < 0.01, F1 vs F2, F3 and F4; ™P < 0.01, F2 vs F3; °P <
0.05, F2 vs F4. AAR: AST/ALT ratio; APRI: AST-to-platelet ratio index; AST: Aspartate aminotransferase; ALT: Alanine aminotransferase; API: Age-platelet
index; CDS: Cirrhosis discriminant score.
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Figure 1 Score values according to Metavir fibrosis stages. Each outlier value is represented by a small circle symbol (o) in the Box Plot graph. If an outlier is
more than 3 times the inter-quartile range away from Q1 or Q3, it is classified as an extreme outlier, asterisk sign (*). The top and bottom of each box are the 25th
and the 75th percentiles. The line through the box is the median, and the errors bars are the 5th and 95th percentiles. AAR: AST/ALT ratio; APRI: AST-to-platelet ratio
index; AST: Aspartate aminotransferase; ALT: Alanine aminotransferase; API: Age-platelet index; CDS: Cirrhosis discriminant score.
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Table 5 Performance of simple fibrosis prediction tests for

significant fibrosis (F2, F3 and F4) and extensive fibrosis (F3
and F4)

Metavir fibrosis AUC (F2, F3, F4) AUC (F3, F4)

score vs (95% CI) (95% CI)

AAR 0.709 (0.626-0.792) 0.675 (0.607-0.743)
APRI 0.651 (0.566-0.736) 0.681 (0.613-0.749)
FibroQ 0.789 (0.720-0.857) 0.728 (0.662-0.793)
FIB-4 0.785 (0.686-0.830) 0.725 (0.659-0.791)
CDS 0.580 (0.485-0.674) 0.609 (0.537-0.680)
API 0.739 (0.660-0.818) 0.696 (0.628-0.764)
Lok’s model 0.768 (0.695-0.840) 0.721 (0.656-0.786)
Pohl score 0.523 (0.429-0.617) 0.532 (0.458-0.606)

AAR: AST/ALT ratio; APRI: AST-to-platelet ratio index; AST: Aspartate
aminotransferase; ALT: Alanine aminotransferase; API: Age-platelet
index; CDS: Cirrhosis discriminant score; AUC: Area under the receiver
operating characteristic curve.

1.0 ROC curve

Source of the curve

AAR

APRI

FibroQ

FIB4

CDS

- API

Lok

Pohl
Reference line

Sensitivity

0.0 1 1 1 1 |
0.4 0.6 0.8 1.0
1-Specificity

Figure 2 Receiver operating characteristic curves of simple noninvasive
tests evaluated for prediction of significant fibrosis (F2, F3 and F4). AAR:
ASTI/ALT ratio; APRI: AST-to-platelet ratio index; AST: Aspartate aminotrans-
ferase; ALT: Alanine aminotransferase; API: Age-platelet index; CDS: Cirrhosis
discriminant score; ROC: Receiver operating characteristic.

F3 and F4) and extensive fibrosis (F3 and F4). To com-
pare our results with those of previous reports, the sen-
sitivity, specificity, PPV, and NPV of the simple fibrosis
prediction tests were calculated using cutoff values exactly
as originally described"*™**, Using a cutoff value of the
FibroQ score of > 1.6 to predict the presence of signifi-
cant fibrosis resulted in a sensitivity of 77.6%, specificity
of 65.9%, PPV of 91.6%, and NPV of 38.0% in 166
(70%) of the 237 patients. With AAR, the cutoff levels to
predict the presence (AAR > 1.0) of significant fibrosis
had a sensitivity of 8.16%, specificity of 100%, PPV of
100%, and NPV of 18.5%. Using APRI, the cutoff values
to predict the presence (APRI > 1.5) or absence (APRI
< 0.5) of significant fibrosis had a sensitivity of 56.6%
and 96.9%, specificity of 58.5% and 9.7%, PPV of 86.7%
and 83.7%, and NPV of 22.0% and 40.0%, respectively.
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Figure 3 Receiver operating characteristic curves of simple noninvasive
tests evaluated for prediction of extensive fibrosis (F3 and F4). AAR: AST/
ALT ratio; APRI: AST-to-platelet ratio index; AST: Aspartate aminotransferase;
ALT: Alanine aminotransferase; API: Age-platelet index; CDS: Cirrhosis discrimi-
nant score; ROC: Receiver operating characteristic.

In Lok’ model, the cutoff values to predict the presence
(Lok’s model > 0.5) or absence (Lok’s model < 0.2) of
extensive fibrosis had a sensitivity of 37.8% and 88.3%,
specificity of 88.1% and 37.3%, PPV of 73.7% and
55.4%, and NPV of 61.7% and 78.3%, respectively. At
a cutoff of FIB-4 < 1.45, the NPV to exclude extensive
fibrosis (F3 and F4) was 75.9% with a sensitivity of
87.4%. A cutoff of FIB-4 > 3.25 had a PPV of 70.1%
and a specificity of 77%.

Since lower cutoffs were originally described to ex-
clude significant fibrosis, specific attention must be paid
to NPVs that ranged from 18.0% to 41.7%. For the same
cutoffs, NPVs to exclude extensive fibrosis showed supe-
rior performance compared with performance on signifi-
cant fibrosis cases, ranging from 54.8% to 90.0%. For ex-
ample, a FibroQ < 1.4, which was observed in 25.7% of
patients, excluded significant fibrosis with 36.1% certainty
and excluded extensive fibrosis with 75.4% certainty. The
best predictive value was obsetrved for positive Pohl score,
but this cutoff selected only 3.8% of patients.

DISCUSSION

To assess the pathological grade and stage of chronic
viral hepatitis, liver biopsy is necessary. However, liver
biopsy is invasive, costly, and has its own limitations' .
Hence, several noninvasive tests combining biological
parameters have been proposed to attempt to predict the
degree of fibrosis, with the objective of replacing liver
biopsy[zo’%’z()‘. There are also some noninvasive tests, such
as PP (N -terminal peptide of type I procollagen)™,
fibrometer™, Hepascorem], FibroTest"", and Forn’s
score””. The current study excludes these tests due to
their expense (e.g, procollagen level), because they can

only be checked in the laboratory (e.g., hyaluronic acid),
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Table 6 Diagnostic accuracy of simple fibrosis prediction tests for significant and extensive fibrosis

Significant fibrosis (F2, F3 and F4)

Extensive fibrosis (F3 and F4)

RECIE S REL I () Sen Spe PPV NPV Sen Spe PPV NPV
FibroQ >06 949 9.4 122 84.0 47 7.3 714 480 75.0
>12 79.7 85.7 488 88.9 47 90.1 24 529 771
>14 743 80.1 53.7 89.2 36.1 86.5 365 54.5 754
>16 70.0 776 65.9 91.6 38.0 85.6 87 57.2 775
>18 66.2 74.0 707 924 36.3 83.8 492 59.2 775
>20 60.8 69.4 80.5 944 355 82.0 57.9 63.2 785
>26 43 51.0 87.8 95.2 273 64.9 73.8 68.6 705
AAR >04 97.0 95.4 122 83.9 357 9.4 71 478 69.2
>06 61.2 67.9 707 917 315 775 532 593 728
>08 287 316 85.4 91.2 207 36.9 78.6 603 58.6
>1.0 68 816 100 100 185 108 9.8 75.0 552
APRI >05 95.8 9.9 97 837 400 99.1 71 485 90.0
1 726 755 a5 86.0 26.2 874 405 56.4 785
>15 540 56.6 585 86.7 2.0 9.4 595 60.2 8.8
>2 397 454 87.8 947 252 5.0 73.8 64.9 65.0
cps >5 88.6 88.8 122 829 185 9238 151 49.0 704
6 637 663 488 86.1 233 73.9 452 543 66.3
>7 291 30.6 78.0 87.0 19.0 342 754 551 56.5
>8 89 97 95.1 905 181 126 944 66.7 55.1
API >4 75.9 81.6 512 88.9 36.8 874 341 53.9 754
>5 671 735 63.4 9.6 333 820 46.0 57.2 744
6 57.4 633 707 91.2 287 748 57.9 61.0 723
>7 397 464 927 9.8 26.6 56.8 754 67.0 66.4
Pohl score Positive 38 459 100 100 18.0 72 99.2 88.9 54.8
FIB-4 >145 755 81.6 53.7 89.4 37.9 874 349 542 759
>2 62.0 69.4 732 925 333 81.1 548 612 767
>25 53.6 612 829 945 30.9 7438 65.1 654 745
>3 46.0 526 85.4 945 273 667 722 67.9 711
>3.25 409 474 90.2 95.9 2.4 613 77.0 70.1 9.3
e >02 747 81.6 585 904 404 883 373 5.4 783
>04 35.0 408 927 9.4 247 51.4 794 8.7 64.9
>05 241 286 97.6 98.2 22 378 88.1 737 617

AAR: AST/ALT ratio; APRI: AST-to-platelet ratio index; AST: Aspartate aminotransferase; ALT: Alanine aminotransferase; API: Age-platelet index; CDS:
Cirrhosis discriminant score; Sen: Sensitivity; Spe: Specificity; PPV: Positive predictive value; NPV: Negative predictive value.

or because they are not included in the routine monitor-
ing and investigations of patients with chronic liver dis-
ease (e.g,, haptoglobin or cholesterol).

We believe that an ideal noninvasive test for assessing
liver fibrosis should be reliable, reproducible, and based
on readily available tests and parameters. APRI, AAR,
FibroQ, FIB-4, CDS, API, Lok’s model, and Pohl score
fulfilled these criteria, therefore, we compared these
measures for evaluation of patients with chronic hepa-
titis C. The aim was to validate the usefulness of these
simple tests in a community hospital in an area with hy-
perendemic HCV infection.

In addition, bias of the biopsy examination is also ac-
knowledged. Regev ez al™ have reported discordances in
fibrosis stage in one third of patients when right and left
liver lobes were compared. As a liver biopsy specimen
from a cirrhotic liver is often fragmented, the inadequate
size of biopsy samples can lead to an underestimation
of fibrosis as reported by Colloredo e# al”™ and Bedossa
et al'"'. Therefore, some cases diagnosed as I3 may have
had cirrhosis (F4). Biopsy length and fragmentation
were not recorded or compared in our study; however,
a recent study has found that these variables did not af-
fect the performance of their model™. Furthermore, we
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should notice that four different staging systems were
used in the original studies for liver fibrosis tests. AAR
results were based on the Scheuer system; APRI and
FIB-4 were based on the Ishak system; FibroQ, API,
and Pohl’s score were based on the Metavir system; and
CDS and Lok’s model were based on a modified Knodell
system. The different staging systems using either a
5-stage (FO-F4) or a 7-stage (FO-F6) scale prevented us
from comparing fibrosis scores more precisely.

Although the current study was retrospective, it had
some advantages over previous studies. First, the pa-
tients were all from a treatment-naive population with
HCV infection as the only problem. Second, we com-
pared all fibrosis markers that combined routine blood
tests rather than markers only available in the laboratory.
Third, all histological assessment was performed blindly
by one pathologist, thus preventing interobserver bias
in fibrosis staging. Finally, using a 5-stage fibrosis scor-
ing system in this study resulted in a lower tendency to
induce interpretation error than would be the case with a
7-stage scoting system[22J

We divided the patients in two different ways to obvi-
ate liver biopsy. The first grouping was F1 »s F2, F3 and
F4, the second was F1 and F2 »s F3 and F4. The ratio-

February 28, 2012 | Volume 18 | Issue 8 |
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nale for the F1 »s F2, F3 and F4 grouping was that there
was no need for treatment in patients with mild fibrosis.
Patients with severe fibrosis or cirrhosis need screening
for hepatocellular carcinoma, esophageal varices, and
complications of portal hypertension, therefore, we made
a second patient grouping of F1 and F2 »s I3 and F4.
Applying the cutoff values, we were able to discriminate
patients according to two relevant thresholds of fibrosis
based on the needs for clinical treatment decision-making,

The result of our current study showed that Pohl
score and CDS had high specificity but low sensitivity,
and their AUCs were not statistically different from 0.5.
In addition, FibroQ, FIB-4, and Lok’ model showed
the best performance characteristics. The AUCs for pre-
dicting significant fibrosis were 0.789, 0.785 and 0.768,
respectively. The AUCs for predicting extensive fibrosis
were 0.728, 0.725 and 0.721, respectivelym’m. To evalu-
ate the accuracy of the fibrosis index, we also checked
the percentage of patients that were correctly classified
according to the stage of fibrosis. Using FibroQ results
below the lower cutoff value (0.6) and above the higher
cutoff value (1.6), 157 of 178 patients (88.2%) were cor-
rectly identified as having or not having significant fibro-
sis, which was a better performance than in the original
study on the use of FibroQ™. Using FIB-4, 72.3% of
the 155 patients with FIB-4 values outside 1.45-3.25
would be correctly classified, and liver biopsy could be
avoided in 65.4% of patients, which is slightly lower than
the value of 71% reported by Sterling ef al™. Using Lok’
s model with a cutoff of 0.2 to exclude extensive fibrosis,
only 11.7% of those with extensive fibrosis were misclas-
sified. Using a cutoff of 0.5, only 11.9% of those with-
out extensive fibrosis had a score > 0.5. These results are
compatible with those reported by Cheung ez al™. Using
the same cutoff values, 7.8% and 14.8% of patients
were misclassified in their study.

In summary, the current study demonstrated that
FibroQ, FIB-4, and Lok’s model were simple methods
that correlated well with the stages of fibrosis in patients
with chronic hepatitis C. FibroQ showed a trend to be
superior to the other modalities evaluated. Further pro-
spective studies involving larger numbers of patients are
warranted to validate the usefulness of FibroQ in clini-
cal practice.

COMMENTS

Background

Viral hepatitis C is one of the most common liver diseases in the world, affect-
ing an estimated 200 million individuals. Knowledge of the extent of liver fibrosis
is important for the clinical management of chronic hepatitis C. Liver biopsy
is recommended prior to antiviral treatment. However, liver biopsy may cause
complications, including mortality in 0.018% of patients. Hence, several nonin-
vasive tests have been proposed to assess the severity of hepatic fibrosis.
Research frontiers

Aspartate aminotransferase (AST)-to-platelet ratio index (APRI) and AST/ala-
nine aminotransferase (ALT) ratio (AAR), cirrhosis discriminant score (CDS),
age-platelet index (API), Pohl score, FIB-4 index, and Lok’s model are well-
known parameters that are based on routine laboratory data and are therefore
readily available in clinical practice.
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Innovations and breakthroughs

Recently, the authors proposed a novel index, FibroQ, which was calculated
from common laboratory test results that included prothrombin time internation-
al normalized ratio (PT INR), platelet, AST, ALT, and age, calculated as 10 x (age
x AST x PT INR)/(ALT x platelet count) to predict significant fibrosis. FibroQ
trended to be superior in predicting significant fibrosis score in chronic hepatitis
C compared with other noninvasive tests.

Applications

FibroQ is a simple and useful noninvasive test for predicting significant fibrosis
in patients with chronic hepatitis C.

Terminology

FibroQ, APR, AAR, CDS, API, Pohl score, FIB-4 index, and Lok’s model are
well-known parameters that are based on routine laboratory data and are re-
ported to predict the presence of liver significant fibrosis and extensive fibrosis.

Peer review

The study is of particular practical medical interest. The results provide suffi-
cient evidence that the FibroQ correlates with significant liver fibrosis in patients
with hepatitis C virus.
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