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Abstract

AIM: To establish a simple model consisting of the rou-
tine laboratory variables to predict both minimal fibrosis
and cirrhosis in chronic hepatitis B virus (HBV)-infected
patients.

METHODS: We retrospectively investigated 114 chron-
ic HBV-infected patients who underwent liver biopsy
in two different hospitals. Thirteen parameters were
analyzed by step-wise regression analysis and correla-
tion analysis. A new fibrosis index [globulin/platelet
(GP) model] was developed, including globulin (GLOB)
and platelet count (PLT). GP model = GLOB (g/mL) x
100/PLT (x 10°/L). We evaluated the receiver operating
characteristics analysis used to predict minimal fibrosis
and compared six other available models.

RESULTS: Thirteen clinical biochemical and hemato-
logical variables [sex, age, PLT, alanine aminotransfer-
ase, aspartate aminotransferase (AST), albumin, GLOB,
total bilirubin (T.bil), direct bilirubin (D.bil), glutamyl-
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transferase, alkaline phosphatase, HBV DNA and pro-
thrombin time (PT)] were analyzed according to three
stages of liver fibrosis (FO-F1, F2-F3 and F4). Bivariate
Spearman’s rank correlation analysis showed that six
variables, including age, PLT, T.bil, D.bil, GLOB and PT,
were correlated with the three fibrosis stages (FS). Cor-
relation coefficients were 0.23, -0.412, 0.208, 0.220,
0.314 and 0.212; and P value was 0.014, < 0.001,
0.026, 0.018, 0.001 and 0.024, respectively. Univariate
analysis revealed that only PLT and GLOB were signifi-
cantly different in the three FS (PLT: F = 11.772, P <
0.001; GLOB: F = 6.612, P = 0.002). Step-wise multiple
regression analysis showed that PLT and GLOB were
also independently correlated with FS (R* = 0.237). By
Spearman’s rank correlation analysis, GP model was
significantly correlated with the three FS (r = 0.466,
P < 0.001). The median values in FO-F1, F2-F3 and
F4 were 1.461, 1.720 and 2.634. Compared with the
six available models (fibrosis index, AST-platelet ratio,
FIB-4, fibrosis-cirrhosis index and age-AST model and
age-PLT ratio), GP model showed a highest correlation
coefficient. The sensitivity and positive predictive value
at a cutoff value < 1.68 for predicting minimal fibrosis
FO-F1 were 72.4% and 71.2%, respectively. The speci-
ficity and negative predictive value at a cutoff value
< 2.53 for the prediction of cirrhosis were 84.5% and
96.7%. The area under the curve (AUC) of GP model
for predicting minimal fibrosis and cirrhosis was 0.762
[95% confidence interval (CI): 0.676-0.848] and 0.781
(95% CI: 0.638-0.924). Although the differences were
not statistically significant between GP model and the
other models (P all > 0.05), the AUC of GP model was
the largest among the seven models.

CONCLUSION: By establishing a simple model using
available laboratory variables, chronic HBV-infected
patients with minimal fibrosis and cirrhosis can be di-
agnosed accurately, and the clinical application of this
model may reduce the need for liver biopsy in HBV-
infected patients.
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clusions. Several scoring systems like age-platelet count
(PLT) ratio (AP index), aspartate aminotransferase (AST)-
platelet ratio (APRI), age-AST model, fibrosis index (FI),
FIB-4 and fibrosis-cirrhosis index (FCI), using different
thresholds, have been proposed to detect presence or
absence of fibrosis or cirrhosis in patients infected with
hepatitis C virus (HCV) or HBV""". HBV-infected pa-
tients are prone to fibrosis; however, there have been few
studies on the relationship between noninvasive fibrosis
biomarker and liver biopsy. For this purpose, in this study
we developed a new noninvasive serum model by assess-
ing several clinicopathological features. We also compared
and evaluated the diagnostic accuracy of this noninvasive
model consisting of the variables of FI, APRI, FIB-4,
FCI, age-AST model and AP index.

MATERIALS AND METHODS

INTRODUCTION

Chronic hepatitis B virus (HBV) infection is a global pu-
blic health problem and it is estimated that approximately
350 000 000 people are infected with this virus in the
world. More often, it may progress into liver cirrhosis
and hepatocellular carcinoma (HCC). Although anti-
virus therapy has reduced greatly the risk of cirrhosis and
HCC, some positive hepatitis B surface antigen (HBsAg)
carriers with less HBV-DNA may eventually develop cit-
thosis and HCC"?, Liver biopsy is not common. Patients
with more than a 2-fold increase in aminotransferase
levels were regarded as having severe liver necroinflam-
mation. However, liver fibrosis was difficult to evaluate
by noninvasive methods.

Liver fibrosis is known as the major problem caus-
ing morbidity and mortality in chronic HBV-infected
patients. Once diagnosed, fibrosis should be treated as
eatly as possible by appropriate methods. Although liver
biopsy is being used as the gold standard in diagnosing
the degree of fibrosis, not many patients are willing to
undergo a liver biopsy because of its invasiveness and
there might be inter- and intra-observer variability in the
evaluation of specimens obtained”, and a risk of compli-
cations (even if it is low) causing discomfort™”,

Some noninvasive methods are expected and used in
patients with hepatitis C or B virus infection. The best
results were obtained with liver stiffness measurement
by means of transient elastography (TE) (FibroScan), or
with FibroTest-ActiTest (Biopredictive, Labcorp)m and
Fibrospect 1I (Prometheus)”. However, all these nonin-
vasive methods are expensive and/or require equipments
not widely used. Therefore, it is necessary to screen for
simpler and cheaper methods for the examination of
hepatic fibrosis. Poynard ez al"” investigated the correla-
tions between the serum aminotransferases level, age,
hyaluronic acid level, collagen level, platelet count and
different fibrosis stages (F'S), but did not draw clear con-
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Patients

This is a retrospective cross-sectional study and was car-
ried out from March 2008 to March 2011. Screening of
patients was conducted at the Department of Liver Dis-
ease (Ruikang Hospital of Guangxi Traditional Chinese
Medical University, Nanning, China) and Department
of Infectious Disease (The First Affiliated Hospital of
Guangxi Medical University, Nanning, China). A total
of 114 patients were enrolled to the study (male/fe-
male 91/23; mean age 38.32 + 11.36 years, range 15-67
years. Diagnosis of chronic HBV-infected patients was
established based on the presence of positive results
of surface antigen (> 0.5 ng/mL) and/or e antigen (>
0.05 NCU/mL) lasting more than six months. Clinical,
biochemical and hematologic data were recorded from
each patient at the time of liver biopsy. Patients with the
following conditions were excluded: presence of other
causes of liver disease such as hepatitis A/C/E virus in-
fection, HCC, prior nucleoside medication, prior interfer-
on therapy, fatty liver disease, alcohol intake > 30 g/wk
(female) and 60 g/wk (male), insufficient liver tissue for
staging of fibrosis, clinical or ultrasonographic evidence
of cirrhosis.

Histological staging

Ultrasonographic-guided liver biopsy was performed
according to a standardized protocol. The liver biopsy
procedure, its advantages and possible adverse effects
were explained to the patients. Informed consent was ob-
tained from the patients about the possible transmission
of HBV infection. Specimens of 15-20 mm liver tissues
were fixed, paraffin-embedded, stained with hematoxylin-
eosin and Masson’s trichrome. A minimum of six portal
tracts was required for diagnosis. Liver biopsy was evalu-
ated with or without knowing the history of the patients.
Five fibrosis degrees of histological staging were defined
according to “The program of prevention and cure for
viral hepatitis”, generally used in hospitals of China'”,
as FO (no fibrosis), F1 (mild fibrosis without septa), F2
(moderate fibrosis with few septa), F3 (severe fibrosis
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Features mean + SD  Minimum Maximum
Gender (male/female) 91/23

HBV DNA (copies/mL)

(< 1000/ = 1000) 44/70

(<10°/10°-10°/ = 10%) 44/32/38

E antigen (+/-) 52/62

Age (yr) 38.32+11.36 15 67
PLT( x 10°/L) 174.44 + 62.68 50.6 334
T.Bil (g/dL) 0.88 + 0.49 0.27 3.14
D.Bil (g/dL) 0.29+0.23 0.08 1.39
ALT (IU/L) 69.32 +116.40 10.00 983
AST (IU/L) 48.60 + 64.56 13 594
ALB (g/dL) 4.15+043 2.85 5.26
GLOB (g/dL) 2.98 +0.52 1.75 447
ALP (IU/L) 80.10 + 27.38 24 154
GGT (IU/L) 59.46 + 66.92 5 430
PT (s) 12.01 £1.58 9.3 18.1

HBV: Hepatitis B virus; GLOB: Globulin; PLT: Platelet count; ALT: Ala-
nine aminotransferase; AST: Aspartate aminotransferase; T.bil: Total bili-
rubin; D.bil: Direct bilirubin; ALB: Albumin; GGT: Glutamyltransferase;
ALP: Alkaline phosphatase; PT: Prothrombin time.

with numerous septa without cirrhosis) and F4 (cirrhosis).
In our study, we simplified the FS as FO-F1 (minimal fi-
brosis), F2-F3 (advanced fibrosis) and F4 (cirrhosis).

Blood tests

All tests were performed in the patients after a fasting
period of 12 h. The routine liver function tests included
alanine aminotransferase (ALT), AST, total bilirubin
(T.bil), direct bilirubin (D.bil), albumin, globulin (GLOB),
glutamyltransferase (GGT), alkaline phosphatase (ALP),
PLT, HBV-DNA and prothrombin time (PT). Serum
tests were performed using an automatic biochemistry
analyzer. The viral load was measured by real-time poly-
merase chain reaction, with a detection limit of 1000
copies/ml. All biochemical tests and their scores were
evaluated without knowledge of liver biopsy results.
Thirteen clinical, biochemical and hematological variables
were used for the analysis: sex, age, PLT, ALT, AST, albu-
min, GLOB, T.bil, D.bil, GGT, ALP, HBV DNA and PT.

Statistical analysis

The data was analyzed using statistical package SPSS
version 13.5 for Windows. A P value of 0.05 was con-
sidered statistically significant. All data was presented
as mean values or number of patients. Spearman’s rank
correlation was used to assess the significant correlation
between variables and liver FS. The Student # test or vari-
ance analysis was used to compare arithmetic means and
parameters, while ;(2 test was used to compare categofi-
cal data.

A predictive model, named Globulin/platelet (GP)
model, was constructed by modeling the values of the
independent variables and their coefficient of regression.
The diagnostic value of the model was assessed by calcu-
lating the areas under the receiver operating charactetistic
ROC) curves. An area under the curve (AUC) of 1.0 rep-
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resentes an ideal test, whereas 0.5 indicates a test of no
diagnostic value. The diagnostic accuracy was calculated
by sensitivity, specificity, positive predictive values (PPV)
and negative predictive values (NPV).

The best cutoff points were selected according to
the Youden index from the ROC curve to identify the
presence and absence of minimal fibrosis or cirrhosis.
For this purpose, we selected cutoff points with a 95%
certainty, thus assuming a 5% false negative result which
is acceptable clinically.

Comparison of available noninvasive biomarkers to
evaluate patient’s liver biopsy data

Serum samples and data of the characteristics of the
patients and liver specimens were collected from each
patient for further biochemical analysis. All patients were
evaluated for FI, APRI, FIB-4, FCI, age-AST model and
AP index. Superiority of GP model was compared with
the other selected fibrosis models, and ROC curves and
correlation analysis were employed to predict minimal
fibrosis or cirrhosis, and deduce the diagnostic accuracy.

RESULTS

Patient data

The demographic and clinical outcomes of the 114 pa-
tients with HBV infection are shown in Table 1. The
evaluation of inflammatory grade yielded mild chronic
hepatitis in 44 patients, moderate chronic hepatitis in 64
patients and severe chronic hepatitis in 6 patients. And
22 patients had liver fibrosis at stage FO, 34 at F1, 28
at F2, 18 at F3, and 12 at F4. Among the patients with
HBV DNA < 1000 copies/mL, there were 20 cases of
mild chronic hepatitis, 24 moderate chronic hepatitis, and
none had severe chronic hepatitis, while among those
with HBV DNA > 1000 copies/mlL., there were 24 cases
of mild chronic hepatitis, 40 moderate chronic hepatitis,
and six severe chronic hepatitis. The latter showed a high-
er inflammatory grade than the former (y° = 37.487, P <
0.001). Among the E antigen positive (e+) patients, 12 at
stage FO, 15 at F1, 11 at F2, 7 at F3, and 7 at F4. Among
E antigen negative (e-) patients, 10 at stage F0, 19 at F1,
17 at F2, 11 at F3 and 5 at F4. There was no significant
difference between e+ and e- patients in FS Q/Z = 2.301,
P =0.681).

Correlation between clinical findings and three FS

Three levels of liver fibrosis (FO-F1, F2-F3 and F4) were
analyzed. Thirteen demographical, hematological, and
biochemical variables were studied. HBY DNA was di-
vided into two groups (= 1000 copies/mL and < 1000
copies/mL) of three groups (< 1000 copies/mlL., = 1000
copies/mL and < 10° copies/mL, = 10° copies/mL)
and gender was described as categorical data. Of the 13
variables studied by Bivariate Spearman’s rank correlation
analysis, 6 variables (age, PLT, T.bil, D.bil, GLOB and
PT) were correlated significantly with the three FS (cot-

June 14, 2012 | Volume 18 | Issue 22 |



A 350 -
300 b

250 -

PLT

200 -

150 -
100 -

50 - o

4.0 | °

GLOB

3.0

2.0 -
24

o

FO-F1 F2-F3 F4

Figure 1 Scores of platelet count (A) and globulin (B) in three fibrosis
stages (F0-F1, F2-F3 and F4). The top and bottom of each box are the 25%
and the 75% centiles. The line through the box is the median, and the error
bars are the 5th and 95th centiles. GLOB: Globulin; PLT: Platelet count.

relation coefficients were 0.23, -0.412, 0.208, 0.220, 0.314
and 0.212; P value 0.014, < 0.001, 0.026, 0.018, 0.001 and
0.024).

Selection of variables and construction of a model for
predicting FS

Univariate analysis revealed that only PLT and GLOB of
the 13 variables were independent predictive factors and
significantly different in FS (PLT: FF = 11.772, P < 0.001,
GLOB: F = 6.612, P = 0.002). There was no difference
among the other variables (P all > 0.05). These biochemi-
cal markers can also be helpful in staging the liver fibro-
sis. Figure 1 shows the box plots of the two markers with
liver histological stages. It is clear from Figure 1 that as
the fibrosis progressed, GLOB level increased, while PLT
gradually decreased with fibrosis progression. However,
it was interesting to note that GLOB and PLT both were
in the normal limits, making the diagnosis of fibrosis dif-
ficult by using single biochemical markers.

To amplify the opposite relationship between the stage
of fibrosis and the two markers, GLLOB and PLT, based on
their significance not only by the rank correlation analysis
but also by univariate analysis, we developed a new fibrosis
model named GP model in HBV infection for predicting
cirrhosis and minimal fibrosis. It can be represented as GP
model = GLOB (g/dL) x 100/PLT (x 10°/L).
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The GP model distribution for the patients in the re-
spective FS is represented in Figure 2. The median values
for GP model in FO-F1, F2-F3 and F4 patients were 1.461,
1.720 and 2.634, respectively. GP model was correlated
significantly with the liver FS (» = 0.466, P < 0.001). The
diagnostic values of GP model to predict FO-F1 and F4
patients were evaluated by the AUC (Figure 3).

Step-wise multiple regression analysis, which was used
to formulate a suitable multivariable model for the corre-
lation between 11 count variables and the three FS, FO-F1,
F2-F3 and F4, revealed that PLT and GLOB were also
independently correlated with histological FS, R® = 0.237.
The contribution of PLT and GLOB to R* was 0.197 and
0.04, respectively (data not shown). The final multiple re-
gression model incorporating both PLT and GLOB was:
FS = 1.683 - 0.008 x PLT (x 10°/1) + 0.485 X GLOB (g/
dL). We simplified it as: FS = 1.7 - 0.01 x PLT (x 10°/L
+ 0.5 X GLOB (g/dL).

The median values for FS model in FO-F1, F2-F3 and
F4 patients were 1.218, 1.480 and 2.085, respectively. FS
model significantly correlated with the liver FS (Spearman’
s rank correlation coefficient, » = 0.47, P < 0.001, data
not shown). The diagnostic values of IS to differenti-
ate FO-F1 and F4 patients were assessed using the ROC.
Interestingly, AUC was very close between FS model
and GP model in FO-F1 (0.760 »s 0.762) and F4 (0.781 s
0.783), and in complete coincident sensitivity and speci-
ficity for the detection of minimal fibrosis and cirrhosis
(data not shown). GP model was simpler than FS model
in term of calculation. Thetrefore, we used GP model to
express our findings.

Comparison of GP model with FI, APRI, FIB-4, FCI, age-
AST model and AP index

The scores of six indexes (FI, APRI, FIB-4, FCI, age-
AST model and AP index) were calculated by the for-
mula shown in Table 2. The relationship between the his-
tological severity of fibrosis (FO-F1, F2-F3 and F4) and
six models is shown in Figure 2 and Table 3. There was
a significant correlation between FO-F1, F2-F3 and F4
and serum indexes of FIB-4, AP index and GP model (P
< 0.05), but not in FI, APRI, FCI, age-PLT model (P >
0.05). A gradual increase at the level of AP index, FIB-4,
GP model was observed in different FS. GP model
showed the strongest correlation with the three FS (» =
0.441, P < 0.001).

The predictive value of the seven noninvasive models
for predicting minimal fibrosis (FO-F1) is summarized in
Table 4. APRI, FIB-4 and FCI had a high PPV, specificity,
but the sensitivity and NPV were low. AP index had a high
sensitivity and NPV, but specificity and PPV were low.
GP model had not only high PPV and specificity, but also
high NPV and sensitivity. AUC of age-AST model was
close to 0.5, showing little value for prediction of minimal
fibrosis. We compared the AUC of GP model with the
other five noninvasive models using the 95% confidence
interval (CI) and the standard error (SE) of the mean, and
found that although the differences were not statistically
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Figure 3 Receiver operating characteristic curves generated by globulin/platelet model for prediction of F0-F1 (A) and F4 (B). The area under the curve of
GP model for the discrimination between minimal fibrosis (FO-F1) and significant fibrosis (F2, F3, F4), and between non-cirrhosis (FO, F1, F2, F3) and cirrhosis (F4)
was 0.732 [confidence interval (CI): 0.642-0.823] and 0.738 (Cl: 0.612-0.864). Using a cutoff value of < 1.68, GP model had a sensitivity of 72.4%, a positive predic-
tive value (PPV) of 71.2%, a specificity of 69.6%, and a negative predictive value (NPV) of 70.8% for the prediction of FO-F1. For the prediction of cirrhosis (F4) at a
cutoff value of > 2.53, GP model had a sensitivity of 72.7%, a PPV of 33.4%, a specificity of 84.5%, and a NPV of 96.7%.

significant, the GP model seemed to have a best predictive
value (largest AUC) (P all > 0.05) (Table 4). DISCUSSION
The predictive value of GP model for cirrhosis (F4) is Although only a small number of patients with chroni[g)iznz]—

shown in Table 5. All of the models had very good NPV active HBV infection develop advanced liver disease™ ',
(> 96%), also high sensitivity (> 70%). The AUC of age- the risk of HCC is higher for HBV infected patients

AST model was less than 0.5, which cannot be used to than for those without HBV infection™. The cirrhosis
predict cirrhosis. We compared the AUC of GP model in HBsAg carriers often progress insidiously. Chu ez a/*"
with the other five noninvasive models as well using the concluded that the so-called inactive cartier state cannot
95% CI and the SE, and found that AUC of GP model be considered generally as an innocuous, persistent condi-
was not significantly high (P all > 0.05) (Table 5). tion with good prognosis, suggesting that regular follow-
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Table 3 Correlation analysis of seven models and different

fibrosis stages (FO-F1, F2-F3 and F4)

Fibrosis test Calculation

FI 8.0-0.01 x PLT (x 10°/L)-ALB (g/dL)

APRI AST (IU/L) x 100/PLT (x 10°/L)

FIB-4 Age (yr) x AST (IU/L)/PLT (x 10°/L) x ALT (IU/L)1/2
FCI ALP (IU/L) x T.bil (g/dL)/ALB (g/dL)/ PLT (x 10°/L)
Age-AST Age (yr)/AST (IU/L)

model

AP index Age (yr)/PLT (x 10°/L)

PLT: Platelet count ; ALB: Albumin; ALT: Alanine aminotransferase; ALP:
Alkaline phosphatase; T.bil: Total bilirubin; AP index: Age-PLT ratio; AST:
Aspartate aminotransferase; APRI: AST-platelet ratio; FI: Fibrosis index;
FCI: Fibrosis-cirrhosis index.

FO-F1, F2-F3 and F4 Bivariate Spearman’s rank P value
fibrosis stages correlation coefficient

FI 0.231 0.06
APRI 0.146 0.237
FIB-4 0.307 0.012
FCI 0.159 0.20
Age-AST model 0.132 0.286
AP index 0.246 0.045
GP model 0.441 0.000

AP index: Age-platelet count ratio; AST: Aspartate aminotransferase;
APRI: AST-platelet ratio; FI: Fibrosis index; GP: Globulin/platelet; FCI:
Fibrosis-cirrhosis index.

Table 4 Validity of age-platelet count ratio, aspartate aminotransferase-platelet ratio, age-aspartate aminotransferase model, fibrosis

index, FIB-4 and fibrosis-cirrhosis index for prediction of minimal fibrosis (FO-F1) and comparison with globulin/platelet model

Fibrosis test Cutoff value Specificity %  Sensitivity % PPV % NPV % AUC (95% CI) Standard error P value

(vs GP model)
FI 1.58 41.1 89.7 61.2 79.4 0.695 (0.600-0.791) 0.049 > 0.05
APRI 0.85 87.5 414 77.4 59.0 0.635 (0.533-0.738) 0.052 <0.05
FIB-4 17 85.7 51.7 78.9 63.1 0.720 (0.627-0.813) 0.047 > 0.05
FCI 0.17 80.4 552 74.5 63.4 0.692 (0.594-0.790) 0.050 > 0.05
Age-AST model - 19.6 94.8 55.0 78.4 0.524 (0.417-0.632) 0.055 <0.001
AP index 0.17 46.4 89.7 63.4 81.3 0.726 (0.634-0.818) 0.047 > 0.05
GP model 1.68 69.6 724 71.2 70.8 0.762 (0.676-0.848) 0.044

AP index: Age-platelet count ratio; AST: Aspartate aminotransferase; APRI: AST-platelet ratio; FI: Fibrosis index; GP: Globulin/ platelet; FCI: Fibrosis-
cirrhosis index; PPV: Positive predictive values; NPV: Negative predictive values; AUC: Area under the curve; CI: Confidence interval.

Table 5 Validity of age-platelet count ratio, aspartate aminotransferase-platelet ratio, age-aspartate aminotransferase model,

fibrosis index, FIB-4, and fibrosis-cirrhosis index for prediction of cirrhosis (F4) and comparison with globulin/platelet model

Fibrosis test Cutoff value Specificity % Sensitivity % PPV % NPV % AUC (95% CI)  Standard error P value
(vs GP model)

FI 2.16 53.4 81.8 15.8 96.4 0.717 (0.569-0.865) 0.075 >0.05
APRI 0.77 72.8 727 222 96.1 0.703 (0.584-0.822) 0.061 >0.05
FIB-4 229 89.3 727 420 96.8 0.768 (0.050-0.931) 0.083 >0.05
FCI 0.10 68.0 81.8 214 97.2 0.738 (0.612-0.864) 0.064 >0.05
Age-AST model - - - - 0.486 (0.365-0.608) 0.062 -

AP index 0.32 74.8 727 23.6 96.2 0.735 (0.575-0.895) 0.082 >0.05

GP model 253 845 72.7 334 96.7 0.781 (0.638-0.924) 0.073

AP index: Age-platelet count ratio; AST: Aspartate aminotransferase; APRI: AST-platelet ratio; FI: Fibrosis index; GP: Globulin/ platelet; FCI: Fibrosis-
cirrhosis index; PPV: Positive predictive values; NPV: Negative predictive values; AUC: Area under the curve; CI: Confidence interval.

up is necessary. Active HBV infection more often caused
significant fibrosis and cirrhosis than inactive HBV infec-
tion. We attempted to find a simple and common index
to evaluate their fibrosis in active and inactive HBV infec-
tions. We retrospectively studied the pathological changes
about fibrosis in patients with HBV infection from two
liver disease centers. We found that the HBV DNA with
a higher inflammation grade, was not significantly differ-
ent among different FS. We also found no significant dif-
ference between e+ and e- populations in FS. A study™
recruited patients with HBV DNA < 10* copies/mL, and
found the mean liver stiffness in inactive HBsAg carri-
ers was 5.6 £ 2.1 kPa, significantly higher than in normal
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subjects. In 16.4% (23) of inactive carriers, liver stiffness
exceeded 7 kPa (the cutoff for fibrosis F2-F4); and in
patients with undetectable viral loads (with a detection
limit of 51 copies/mL for HBV DNA), the mean liver
stiffness was significantly lower than in those with detect-
able DNA (< 10 copies/mL). Assessing the noninvasive
liver stiffness in inactive HBsAg carriers by transient
elastography, Fattovich ez a/* reported that HBeAg-
negative chronic hepatitis patients had a higher risk for
progression to cirrhosis (8-10 per 100 person years) than
HBeAg-positive chronic hepatitis patients. This may
reflect the duration of infection, and a late phase in the
natural history of the disease, as opposed to de novo infec-
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tion with a variant not producing HBeAg. Another study
found in chronic HBV carriers with clinical normal liver
function tests, inflammation grade and FS had no correla-
tion with the level of HBV DNA or the state of HBeAg
positivity”. Our study with a detection limit of 1000
copies HBV DNA/mL, enrolled all of HBV-infected pa-
tients, including some patients with active inflammation.
This may be the reason for the inconsistency with other
studies™

Many studies on prediction of significant fibrosis
(F2-F4) and cirrhosis (F4) in patients with HBV infec-
tion have been published in the past few years, such as
Fibroscan and FibroTest-ActiTest, galactose and meth-
acetin breath tests, TE, fibrotest, cirrhosis discriminant
scote, AST/ALT ratio, APRL, FIB-4 and AP index""*".
However, some of the tests need expensive instruments
and some are somewhat difficult to use in clinical prac-
tice, since these assay utilizes less common biochemical
markers such as g2-macroglobulin, haptoglobin, and
apolipoprotein Al, and also requires use of a special
computer program to perform calculations.

In our study, we attempted to develop a single model
using routinely available laboratory test results to predict
minimal fibrosis and cirrhosis in treatment-naive patients
with HBV infection. We found by Step-wise multiple
regression analysis and correlation analysis, that PLT and
GLOB were significantly correlated with different FS.
Other variables such as T.bil, D.bil, PT, or GGT may play
a role in the discrimination function and have been found
useful in patients with minimal fibrosis or cirrhosis. How-
ever, compared with PLT and GLOB, other variables
were correlated with the histological FS at a much smaller
coefficient of determination. Wai ef 2/ also suggested
that two variables can be practically used as a predic-
tion index, and in our model we used PLT and GLOB
because of their convenience of application in general
practice. Nevertheless, the value of these two parameters
was proposed to evaluate minimal fibrosis and cirrhosis.
The concept in prediction of minimal fibrosis by a ratio
of two important variables is not new. These findings
echoed results from many previous studies. The value
of PLT as a marker of liver fibrosis has alteady been re-
ported™***¥. Some studies showed that GLOB was cor-
related with FS and was a predictor of cither significant
fibrosis or cirrhosis™".

GP model was simple to use and accurate in predict-
ing both minimal fibrosis and cirrhosis in HBV-infected
patients (Figure 3 and Tables 3-5). To evaluate its predic-
tive value, we compared GP model with the other avail-
able models, because the variables used in these models
were also involved in our collected data. GP model
showed the highest correlation coefficient with FS. Com-
parison of GP model with the other six models in AUC,
GP model showed the highest value than other models,
although there was no significant difference. Using values
below the lower cut-off level (1.68), a presence of mini-
mal fibrosis could be predicted in 71% of patients. Simi-
larly, using values below the higher cut-off level (2.53),
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a prediction of non-cirrhosis could be made in 96% of
patients.

There exist some limitations in our study. Our study is
based on the data from liver biopsy, which is considered
as the gold standard for assessing hepatic fibrosis, but
sampling error as well as intra- and inter-observer vari-
ability can complicate the correlations between histology
and noninvasive markers of hepatic fibrosis. Arase e# al”
found that some patients with a nodular liver surface at
laparoscopy were not diagnosed as having liver cirrhosis
when only histological samples were used; HBV-positive
patients with a nodular liver surface have a tendency of
sampling error compared with the HCV-positive patients.
On the other hand, there was overlap among patients
with different stages of fibrosis. Thus, the value of GP
model for the prediction of fibrosis in individual patients
with HBV infection must be confirmed in prospective
studies. However, we are not yet able to get enough pa-
tient data for verification of GP model in a new cohort.
The data of patients were derived from two different
hospitals, and the sample size is still small. Whether the
model can reflect the change of FS in treatment process
awaits further studies.

In conclusion, We established a simple model using
available laboratory variables. Minimal fibrosis and cirrho-
sis can be diagnosed accurately using this model, thus re-
ducing the need for liver biopsy in chronic HBV-infected
patients.

COMMENTS

Background

Liver fibrosis is known as the major condition causing morbidity and mortality
in chronic hepatitis B virus (HBV)-infection patients. Liver biopsy (LB) as an
invasive method is used as the gold standard in diagnosing the degree of fibro-
sis, but because there is a risk of complications causing discomfort, not many
patients are willing to undergo a LB. HBV-infected patients are prone to fibrosis,
but there have been few studies about the relationship between noninvasive
fibrosis biomarker and liver LB among these patients.

Research frontiers

Some noninvasive methods were expected and used in patients with hepatitis C
or B virus infection. Simpler and cheaper methods for the prediction of hepatic
fibrosis are being studied. Several scoring systems have been proposed, such
as age-platelet count (PLT) ratio (AP index), aspartate aminotransferase (AST)-
platelet ratio, age-AST model, fibrosis index, FIB-4, and fibrosis-cirrhosis index,
using different thresholds to predict presence or absence of fibrosis or cirrhosis
in patients infected with hepatitis C virus or HBV.

Innovations and breakthroughs

This study developed a new noninvasive serum model named Globulin/platelet
(GP) model, including globulin and PLT, by assessing several clinicopathologi-
cal features. Comparing with six available models, GP model showed highest
correlation coefficient. The sensitivity and positive predictive value at a cutoff
value < 1.68 for predicting minimal fibrosis FO-F1 were 72.4% and 71.2%. The
specialty and negative predictive value at a cutoff value < 2.53 for the predic-
tion of cirrhosis were 84.5% and 96.7%. The area under the curve of GP model
for predicting minimal fibrosis and cirrhosis were 0.762 and 0.781, respectively,
which is the largest among the seven models.

Applications

The simple model developed in this study using readily available laboratory
results can identify chronic HBV-infected patients with minimal fibrosis and
cirrhosis with a high degree of accuracy, and it seems more efficient than
frequently used models. This model may decrease the need for liver biopsy in
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HBV-infected patients.

Peer review

This study might be interesting and useful for the readers regarding the daily
management of patients with viral hepatitis. Application of this model may de-
crease the need for liver biopsy in HBV infection cases.
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