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Background: Noninvasive laboratory tests
have been widely used in the diagnosis of
liver fibrosis. This study was designed to
evaluate the diagnostic value of the four
serum markers detected on a JETLIA-962
chemiluminescence analyzer and the Fi-
broTest index for chronic hepatitis B (CHB)
related liver fibrosis. Methods: A JETLIA-
962 chemiluminescence analyzer was used
to measure the hyaluronic acid (HA), laminin
(LN), procollagen III N-terminal peptide
(PIIINP), and type IV collagen (CIV) con-
tents in the sera of CHB patients and con-
trols. Results: In our research, it was found
that serum HA, LN, PIIINP, and CIV con-
centrations and the FibroTest index were
correlated with fibrosis stage. The FibroTest
index had the largest area under the re-

ceiver operating characteristic (ROC) curve
for fibrosis and cirrhosis (0.80 and 0.776, re-
spectively). The five indices together were
able to exclude fibrosis with a negative like-
lihood ratio <0.1. The logistic regression
equations for diagnosing liver fibrosis and
early cirrhosis were separately established.
Conclusions: We found that the JETLIA-962
chemiluminescence analyzer was of great
value in diagnosis of liver fibrosis. Com-
bining five indices improved the diagnos-
tic efficiency and reduced the incidences
of unnecessary liver biopsies. Two logis-
tic regression equations established may
be helpful in diagnosing liver fibrosis and
early cirrhosis, which need to be further
evaluated. J. Clin. Lab. Anal. 27:5–11,
2013. C© 2012 Wiley Periodicals, Inc.
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INTRODUCTION

China has a high infection rate of hepatitis B virus,
and correspondingly, chronic hepatitis B (CHB) induced
liver fibrosis is a serious problem (1). Studies have clearly
shown that liver fibrosis, especially mild fibrosis, is a
reversible process, whereas cirrhosis is not reversible.
Therefore, new diagnostic methods of CHB-induced liver
fibrosis are needed to accurately determine the stage of
fibrosis, which is very important for initiating early treat-
ment interventions.

The gold standard for the diagnosis of liver fibrosis has
been the pathological examination of a liver biopsy (2),
which has played an important role in the diagnosis, de-
termination of the degree of inflammation and fibrosis,
prediction of drug efficacy, and prognosis. Liver biop-
sies also have some shortcomings, however, such as the
invasive nature of the examination and potential compli-

cations. In addition, a liver biopsy does not allow for per-
sistent observation. Therefore, researchers and clinicians
have been searching for a simple, noninvasive diagnostic
method that can dynamically monitor liver fibrosis.

Radioimmunoassay (RIA) and enzyme-linked im-
munosorbent assay (ELISA) are often used for the detec-
tion of fibrosis-associated serum biochemical indices, in-
cluding direct and indirect indices. Direct indices include
hyaluronic acid (HA), the N-terminal peptide of type III
collagen (PIIINP), type IV collagen (CIV), laminin
(LN), matrix metalloproteinases, and tissue inhibitors
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of metalloproteinases . Indirect indices include platelet
(PLT), alanine transaminase, α2-macroglobulin (α2M),
glutamyltransferase, haptoglobin (HP), total bilirubin,
and apolipoprotein A1. The ELISA method is compli-
cated, and several factors can affect the detection process.
In addition, the reproducibility of the assay is poor. The
RIA method also has limitations and is affected by nu-
merous factors, such as marker stability, the measurement
range, radioactive contamination, and a long detection
cycle. Many researchers have tried to establish mathemat-
ical models to represent the severity of liver fibrosis by
combining multiple indices, including the FibroTest index
(3), Forns’ index (4), the aspartate aminotransferase-to-
platelet ratio index (5), FIBROSpect II (6), and the Fi-
broMeter (7); however, these models have primarily been
established by foreign scholars based on the information
of patients with chronic hepatitis C virus infection or al-
coholic liver disease. The diagnostic value of these models
for CHB patients with liver fibrosis has not been effec-
tively verified.

In recent years, China has successfully developed
the JETLIA-962 chemiluminescence analyzer (Bei-
jing Yuande Biological Engineering Company, Beijing,
China), for the measurement of serum markers such as
HA. This analyzer has several advantages over current
methods, such as a high level of sensitivity, simple opera-
tion and automation, a short test cycle, good reproducibil-
ity of the results, and a wide linear range. Although the
JETLIA-962 chemiluminescence analyzer appears to have
potential, its diagnostic value and performance have not
been evaluated.

The present study evaluated the diagnostic value of the
JETLIA-962 chemiluminescence analyzer for the detec-
tion of HA, PIIINP, CIV, and LN for CHB-related liver
fibrosis. We investigated the use of single serum mark-

ers and a combination of the serum markers and the
FibroTest index on the diagnostic value of CHB-related
liver fibrosis. In addition, we established a mathematical
diagnostic model of Hepatitis B liver fibrosis and early
cirrhosis based on Chinese CHB patient data.

MATERIALS AND METHODS

Patient Group

Data were collected from 108 hospitalized CHB patients
at The First Affiliated Hospital of Fujian Medical Uni-
versity from December 2009 to November 2010. There
were 88 male patients and 20 female patients. The ages
of the patients ranged from 17 to 63 years, and the mean
age was 36.44 ± 10.68 years. Twenty-five of the patients
had liver steatosis. All patients underwent a liver biopsy
pathological examination and met the established CHB
diagnostic criteria (1). The liver tissue biopsy pathologi-
cal diagnostic criteria were based on the “The programme
of prevention and cure for viral hepatitis” (8), and the re-
sults of the specific grade and stage of each biopsy are
shown in Table 1. A stage ≥ S1 was defined as liver fibro-
sis, and S4 was defined as cirrhosis. A grade ≥ G1 was
defined as inflammation.

Control Group

The present study included 30 healthy individuals who
came to our hospital for a physical examination in Novem-
ber of 2010 and 23 patients with diseases other than CHB.
The healthy individuals have the characteristics: 25 males
and 5 females; aged from 22 to 65 years with the mean
age 39.00 ± 7.80 years; HBsAg and HBV DNA tests were
negative; nothing abnormal in the serum biochemical
indices; and the physical examination concluded to be

TABLE 1. Comparison of the Serum Fibrosis Direct Indices and the FibroTest Index in the Patient and Control Groups

Patient group

Inflammation grade (n = 108) Fibrosis stage (n = 108) Control group

n = 108 G1 G2 G3 G4 S0 S1 S2 S3 S4 n = 53
Index Mean (n=16) (n=21) (n=51) (n=20) (n=12) (n=18) (n=21) (n=20) (n=37) Mean

HA (ng/ml) 63.95a 40.55 35.77 76.63 104.68c 56.49 47.30 47.99 66.31 88.78 34.72b

CIV (ng/ml) 67.32a 40.66 35.49 74.25 144.35c 49.27 28.46 53.32 86.86 112.74 23.31b

LN (ng/ml) 78.39a 32.03 22.72 120.38 174.20c 30.89 21.22 75.86 130.27 154.84 30.67b

PIIINP (ng/ml) 9.26a 5.95 6.13 10.01 15.95c 9.77 4.88 9.86 8.73 12.36 3.90b

FibroTest index 0.41 − 0.24 − 0.27 0.34 1.74 − 0.90 − 0.24 0.23 0.62 1.15 − 0.84
±1.55a ±1.84 ±1.26 ±1.20 ±1.53c ±1.06 ±1.39 ±1.28 ±1.29 ±1.63c ±1.15b

aComparison between the patient and control groups, P < 0.05.
bIn comparison to the G3, G4/S3, and S4 patients, P < 0.001.
cThe indices of the G4 patients were significantly higher than those of the G1 and G2 patients, and the FibroTest index of the S4 patients was
significantly higher than those of the S1 and S2 patients, P < 0.01.
In the table, the HA, CIV, LN, and PIIINP values represent the geometric mean values, whereas the value of FibroTest index is the arithmetic mean
± standard deviation.
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normal. And the patients with diseases other than CHB
have the characteristics: 18 males and 5 females; aged from
19 to 62 years with the mean age 34.23 ± 9.84 years;
4 cases of hepatolith, 2 cases of hepatic hemangioma,
12 cases of cholecystolithiasis or choledocholithiasis, and
5 cases of gallbladder polyps.

Specimen Collection

Five milliliters of venous blood were collected from all
of the patients and controls in the morning after a fasting
period. Serum was separated by centrifugation and stored
at –20◦C. Within 3 days after the blood collection, all 108
patients underwent a color Doppler ultrasound-guided
(ASPEN system, Siemens, Malvern, PA) liver biopsy. A
16-G fine biopsy needle (Doctor Japan Co., Saitama,
Japan) was used to conduct a 1-sec rapid liver puncture.
The lengths of the sampled liver tissues were > 1.6 cm,
and the number of portal areas was > 15. The liver sam-
ples were immediately fixed in 4% neutral formaldehyde
solution, embedded in paraffin, and serially sectioned for
hematoxylin and eosin, Masson’s, and reticular fiber stain-
ing. The pathological diagnosis of each liver biopsy tissue
was determined from the inflammation grade and fibrosis
staging after a double-blind inspection by two specialists
in the Pathological Diagnostic Center at Fujian Medical
University.

Chemical Reagents

HA, PIIINP, CIV, and LN detection kits were pur-
chased from Beijing Yuande Biological Engineering Com-
pany (Beijing, China), and α2M and HP detection kits
were purchased from Siemens (Marburg, Germany) and
tested on a BN-II specific protein analyzer (Siemens,
Deerfield, Illinois). Total bilirubin detection kits were pur-
chased from the Wako Pure Chemical Industries, Ltd.
(Osaka, Japan), and apolipoprotein A1 detection kits
were purchased from Randox Laboratories (Crumlin,
UK). Albumin detection kits were purchased from Sek-
isui Chemical Co., Ltd. (Tokyo, Japan). Alanine transam-
inase test kits, aspartate aminotransferase test kits, 5-
nucleotidase assay kits, and adenosine deaminase assay
kits were purchased from the Ningbo MeiKang Company
(Ningbo, China). Cholinesterase detection kits were pur-
chased from the Shanghai KeHua Bio-engineering Co.
Ltd. (Shanghai, China), and automated detection was
performed on an AU2700 analyzer (Olympus, Tokyo,
Japan). Platelet detection (Siemens, Tarrytown, NY)
was performed using an ADVIA 2120 hematology an-
alyzer (Siemens, Tarrytown, NY). Prothrombin time
test kits and fibrinogen assay kits were purchased from
Diagnostica Stago (Asnieres, France) and detected with a
STA-R automated coagulation analyzer (Stago, Asnieres,
France).

Statistical Analysis

The SPSS 13.0 software package (SPSS Inc., Chicago,
IL) was used for the data analysis. The geometric means
of four indices (HA, PIIINP, CIV, and LN) were used for
the statistical analysis, wherein we performed logarithmic
transformations followed by a t-test or analysis of vari-
ance. The FibroTest index was calculated according to
a previously published formula (9) and presented as the
mean ± standard deviation. A t-test or analysis of vari-
ance was then used as the statistical test, and a P < 0.05
was considered to be statistically significant. Spearman
rank correlation was applied to all of the measured in-
duces for correlation analysis. The sensitivity, specificity,
positive predictive value, negative predictive value, posi-
tive likelihood ratio, and negative likelihood ratio of the
indices were calculated, and receiver operator characteris-
tic (ROC) curves were sketched to evaluate the diagnostic
capacity of each index. Univariate/multivariate uncon-
ditional logistic regression analysis was used to analyze
the relationship of the indices with CHB liver fibrosis and
cirrhosis. Indices associated with liver fibrosis and cirrho-
sis were screened, and logistic regression equations were
established.

RESULTS

Comparison of Five Indices between the Patient
and Control Groups

The mean levels of the four direct indices and the
FibroTest index were all lower in the control group in
comparison to the patient group (Table 1). In addition, the
values for the indices were highest for patients who were
classified as G4 or S4. The correlation analysis showed
that the five indices (four direct indices and the FibroTest
index) were significantly correlated with inflammation
(r = 0.318–0.577, P < 0.001) and fibrosis severity
(r = 0.265–0.56, P < 0.001). We also found significant
differences when we compared the five indices among
the patients with different inflammation grades (F =
6.033–15.026, P < 0.001). The least significant differ-
ence (LSD) test was used to perform pairwise com-
parisons between the groups. We found that the five
indices in the control group (noninflammatory group)
were lower than the G3 and G4 patients (P < 0.001),
and the five indices in the G4 patients were signif-
icantly higher than the G1 and G2 patients (P <

0.01). In addition, the results indicate that there were sig-
nificant differences in the five indices among the different
fibrosis stages in the patient group (F = 3.290–11.868,
P < 0.01). An LSD test was also used for pairwise com-
parisons between stages. We found that the five indices
in the control group (no fibrosis) were lower than those
in the S3 and S4 patients (P < 0.001). Moreover, the
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TABLE 2. Comparison of Five Indices in the Subgroups of the Patient Group (Combined with Liver Steatosis and Not Combined with
Liver Steatosis)

Cases HA (ng/ml) CIV (ng/ml) LN (ng/ml) PIIINP (ng/ml) FibroTest index

Combined with liver steatosis 25 62.99 70.62 75.70 9.05 0.42 ± 1.50
Not combined with liver steatosis 83 67.01 57.51 87.88 9.98 0.38 ± 1.72
T − 0.214 0.673 − 0.338 − 0.368 0.102
P 0.831 0.502 0.736 0.713 0.919

FibroTest index in the S4 patients was significantly higher
than those in the S1 and S2 patients (P < 0.05).

Comparisons of Five Indices in Subgroups of the
Patient Group (Combined with Liver Steatosis and
Not Combined with Liver Steatosis)

The patient group is divided into two subgroups: com-
bined with liver steatosis and not combined with liver
steatosis. In our research, there were no statistically signif-
icant differences in the five indices between the subgroups
(P > 0.05; Table 2)

ROC Curves for the Diagnosis of Liver
Inflammation (≥G1) via Five Indices

We drew ROC curves for the diagnosis of liver inflam-
mation via the five indices (≥G1; Fig. 1.). The results
demonstrate that the negative likelihood ratio of the five
combined indices was <0.1, which indicated that the in-
dices could reliably exclude liver inflammation. In addi-
tion, the positive likelihood ratio of LN was >10, which
indicated that LN was a very reliable marker for the diag-
nosis of liver inflammation (Table 3).

ROC Curves for the Diagnosis of Liver Fibrosis
(≥S1) via Five Indices

We drew ROC curves for the diagnosis of liver fibrosis
via the five indices (≥S1; Fig. 2). The results demonstrate
that the negative likelihood ratio of the five combined in-
dices was <0.1, which indicated that the combination of

Fig. 1. ROC curves for the diagnosis of liver inflammation (≥G1) via
five indices. The AUCs of the inflammation diagnostic indices were
ranked in the following order: PIIINP (0.793) > CIV (0.787) > Fi-
broTest index (0.753) > LN (0.715) > HA (0.631), and the boundary
values that were estimated by the ROC curves to indicate liver inflamma-
tion were 5.65 ng/ml, 36.2 ng/ml, –0.28, 88.65 ng/ml, and 43.5 ng/ml,
respectively.

the indices could reliably exclude liver fibrosis. In addition,
the positive likelihood ratio of LN was >10, which indi-
cated that LN was a very reliable marker for the diagnosis
of liver fibrosis (Table 4).

The Diagnostic Ability of Five Indices in
Cirrhosis (S4)

We drew ROC curves for the diagnosis of liver cirrho-
sis via the five indices (S4; Fig. 3.). In regards to the

TABLE 3. The Diagnostic Ability of Five Indices to Detect Liver Inflammation (≥G1)

Positive Negative Positive Negative
95% CI Youden predictive predictive likelihood likelihood

AUC of AUC Sensitivity (%) Specificity (%) index value (%) value (%) ratio ratio

HA 0.631 0.542−0.720 63.55 59.26 0.23 75.56 45.07 1.56 0.62
CIV 0.787 0.711–0.863 80.37 74.07 0.54 86.00 65.60 3.10 0.27
LN 0.715 0.636–0.794 47.66 96.30 0.44 96.20 48.10 12.88 0.54
PIIINP 0.793 0.720–0.866 74.77 77.78 0.53 87.00 60.90 3.36 0.32
FibroTest 0.753 0.671–0.835 63.60 83.30 0.47 88.30 53.60 3.81 0.44
Four indices combined - - 89.81 52.83 0.43 79.51 71.79 1.90 0.19
Five indices combined - - 95.30 50.00 0.45 79.10 84.40 1.91 0.094
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Fig. 2. ROCcurves for the diagnosis of liver fibrosis (≥S1) via five
indices. The AUCs of the fibrosis diagnostic indices were ranked in the
following order: FibroTest (0.80) > CIV (0.771) > PIIINP (0.755) > LN
(0.738) > HA (0.626), and the boundary values that were estimated by
the ROC curves to indicate liver fibrosis were −0.28, 42.05 ng/ml, 6.75
ng/ml, 88.65 ng/ml, and 22.1 ng/ml, respectively.

diagnosis of cirrhosis, the greatest negative predictive
value was observed when we combined the five indices
(98.1%).

The Logistic Regression Equation for
CHB-Related Liver Fibrosis and Early Cirrhosis

Liver fibrosis was set as the dependent variable, and
gender, age, the four direct indices, the FibroTest index, al-
bumin, alanine transaminase, aspartate aminotransferase,
cholinesterase, 5′-nucleotidase (5-NT), adenosine deami-
nase, PLT, prothrombin time, and fibrinogen (FIB) were
set as independent variables. Univariate unconditional
logistic regression analysis was conducted, and the sta-
tistically significant variables were set as independent
variables. The “Enter” method was used to conduct a mul-
tivariate unconditional logistic regression analysis. The
results demonstrate that the risk of liver fibrosis in males
was much higher than in females. In addition, increases
in CIV and α2M increased the risk of fibrosis. Interest-
ingly, increases in PLT and HP decreased the risk of fi-

Fig. 3. ROC curves for the diagnosis of cirrhosis (S4) via five indices.
The AUCs of the ROC curves were ranked in the following order: Fi-
broTest (0.776) > CIV (0.752) > LN (0.745) > PIIINP (0.725) > HA
(0.625). In addition, the boundary values that were estimated by the
ROC curves to indicate cirrhosis were −0.22, 60.6 ng/ml, 126.5 ng/ml,
9.9 ng/ml, and 91.15 ng/ml, respectively.

brosis, whereas FibroTest index had a weak relationship
with fibrosis. The results of the logistic regression analysis
were used to create a regression equation for the diagnosis
of CHB-related liver fibrosis: logitP = −2.739 + (3.270
× Gender) + (0.003 × CIV) + (1.959 × α2M) – (0.032
× PLT) – (2.625 × HP). Similarly, cirrhosis was set as
the dependent variable to establish the logistic regression
equation of CHB-related early-stage cirrhosis. The results
show that the risk of cirrhosis was much higher for males
than females. In addition, increases in PLT and FIB de-
creased the risk of liver cirrhosis, whereas HA and CIV
had a weak relationship with liver cirrhosis. The regres-
sion equation for the diagnosis of CHB-related early-stage
liver cirrhosis was logitP = 16.388 + (2.85 × gender) +
(0.004 × CIV) – (0.037 × PLT) – (1.694 × FIB).

DISCUSSION

Although the diagnostic value of the indices used
in this study for liver fibrosis have been documented,
the traditional detection method is not convenient, the

TABLE 4. The Diagnostic Ability of Five Indices to Detect Liver Fibrosis (≥S1)

Positive Negative Positive Negative
95% CI Youden predictive predictive likelihood likelihood

AUC of AUC Sensitivity (%) Specificity (%) index value (%) value (%) ratio ratio

HA 0.626 0.539-0.713 83.33 38.46 0.22 66.70 61.00 1.35 0.43
CIV 0.771 0.696-0.845 76.04 73.85 0.50 81.10 67.60 2.91 0.32
LN 0.738 0.663-0.814 52.08 95.38 0.47 94.30 57.40 11.27 0.50
PIIINP 0.735 0.678-0.831 67.71 76.92 0.45 81.30 61.70 2.93 0.42
FibroTest 0.80 0.729-0.871 68.75 83.08 0.52 85.70 64.30 4.06 0.38
Four indices combined - - 93.75 30.77 0.25 66.67 76.92 1.35 0.20
Five indices combined - - 99.00 29.20 0.28 67.40 95.00 1.40 0.03
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linear range is not wide enough, and automation can-
not be implemented. To overcome these methodological
limitations, China has successfully developed a new gen-
eration JETLIA-962 chemiluminescence analyzer; how-
ever, its diagnostic value is unknown. The present article
evaluated and affirmed that this chemiluminescence an-
alyzer is beneficial in the diagnosis of CHB-related liver
fibrosis.

Four direct serum indices (HA, LN, PIIINP, and CIV)
and the FibroTest index level were significantly related to
the CHB inflammation grade and fibrosis stage. The val-
ues of the indices in G3 and G4 patients were significantly
higher than those in G1 and G2 patients, and the values in
S3 and S4 patients were significantly higher than those in
control patients (no fibrosis), which indicated that these
indices were suitable for monitoring the progression of in-
flammation and fibrosis in CHB patients. Our results also
demonstrate that there was not a correlation between the
occurrence of liver steatosis and fibrosis stage. Indeed, the
diagnosis of fibrosis by all of the indices was not affected
by steatosis.

An early diagnosis of inflammation is very important
in liver fibrosis cases. ROC curve analysis demonstrates
that serum PIIINP best predicted early inflammation and
reflected the activity and extent of CHB, which is consis-
tent with a report by Liu et al. (10). When we examined
the relationships between liver fibrosis and the indices, we
found that the combination of the five indices could ex-
clude inflammation and fibrosis. When the indices were
separately examined, LN was able to diagnose inflamma-
tion and fibrosis. Taking the most commonly used diag-
nostic procedure in liver fibrosis reported in 2008 into
account (11), we think that analysis of LN and combina-
tion of five indices could avoid unnecessary liver biopsies,
which would reduce the risks and suffering of patients.

For the diagnosis of cirrhosis, the FibroTest index had
the largest AUC (0.776) of the indices; however, the value
was slightly lower than the value reported by Gui (12) in
China. Interestingly, the FibroTest index was found to be
better for the diagnosis of cirrhosis in comparison to the
combined indices. Therefore, we believe that the FibroTest
index can achieve better diagnostic efficiency without the
necessity to combine all of the indices when diagnosing
early-stage hepatitis B cirrhosis.

A comparison of the results of the four direct indices
detected by the JETLIA-962 chemiluminescence analyzer
and the results detected from the conventional ELISA
and RIA methods demonstrate that the sensitivity and
specificity of CIV detected by the JETLIA-962 analyzer
were slightly lower than the values obtained by conven-
tional methods in the diagnosis of early-stage fibrosis and
cirrhosis. In contrast, PIIINP and LN had much better
diagnostic values when detected with the JETLIA-962 in

comparison to detection by ELISA and RIA (10, 13). In-
terestingly, LN did not have any diagnostic value when
detected with the ELISA and RIA methods. Moreover,
we found that the sensitivity and specificity of HA as de-
tected by the JETLIA-962 chemiluminescence analyzer
were much lower than those detected via the RIA method
(the AUC of HA was minimal in inflammation, fibrosis,
and cirrhosis; <0.70; (10). Interestingly, The HA results
were not consistent with most previous reports. The in-
consistency may have resulted because HA was detected
by the competitive chemiluminescence method, which in-
volves more impact factors during the operation. Thus,
the reliability of the results needs to be improved.

In recent years, scholars in China have established a
number of diagnostic models for CHB liver fibrosis, in-
cluding the Zeng model (14), the Hui model (15), the S
index (16), and the FibroIndex model (17). Because of
different indices and calculations, the models cannot be
applied in all laboratories. In the present study, the es-
tablishment of a simple feasible mathematical diagnostic
model of fibrosis and early-stage liver cirrhosis was based
on the routine serological indices of our laboratory. Al-
though there were certain diagnostic values of fibrosis
and early-stage liver cirrhosis for some individual serum
indices (e.g. LN and PIIINP), they were not included in
the regression equation because a single index did not have
a sufficiently strong impact on the dependent variable (in
this study, the relative risks and odds ratios of all of the
indices were closer to 1, which indicated an invalid value).
When carrying out multivariate logistic regression analy-
sis, the impact of multiple independent variables was con-
sidered. Because certain influences might exist between
independent variables, the impact of some independent
variables on the dependent variables was further weak-
ened and became meaningless. Therefore, they were not
included in the equation.

The results of the present study demonstrated that
the four direct indices of liver fibrosis detected by the
domestically produced JETLIA-962 chemiluminescence
analyzer and the FibroTest index could be used to mon-
itor the course of CHB. Indeed, the combination of the
five indices helped to rule out inflammation and fibrosis,
whereas LN helped to confirm inflammation and fibro-
sis. Taken together, the results of the present study show
that application of JETLIA-962 can help reduce unnec-
essary clinical liver biopsies. The diagnostic capabilities
of LN and PIIINP on CHB liver fibrosis as detected by
this instrument were superior to the ELISA and RIA
methods. The present study also established the mathe-
matical diagnostic models for CHB-related liver fibrosis
and early-stage liver cirrhosis, which may be helpful in the
noninvasive diagnosis of CHB liver fibrosis and need to
be further evaluated.
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