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Abstract
Background Noninvasive measurements including transient elastography (TE) and the two-dimensional
shear wave elastography (SWE) have been clinical used instead of liver biopsy for the regular
assessment of liver �brosis in patients during following-up. We aimed to investigate independent factors
of SWE compared with TE and �nd the optimal cutoff values of these two non-invasive evaluation
assessments based on our cohort of treatment-naive CHB patients.

Methods Fifty-four treatment-naive CHB patients were enrolled and studied. All of them were performed
SWE, TE, serum tests and liver biopsy. Potential factors of SWE and TE values were analysed by linear
regression and orthogonal partial least squares (OPLS) discriminant analysis. The agreement, the
association, the comparison of the two different methods were implemented based on the results of liver
biopsy by using Bland–Altman analysis, spearman’s correlation and areas under the receive operating
characteristic curves (AUROCs).

Results There were 27 cases (50%) of mild �brosis (F0-F2) and 27 (50%) cases of signi�cant �brosis (F3-
F6), �brosis was assessed with the Ishak scoring system. Multivariate linear regression analyses revealed
that �brosis stage was the only factor affecting the values of SWE (P<0.001), whereas total bilirubin
levels (P=0.013) and �brosis stage (P=0.037) were independent factors affecting TE values. OPLS
showed the numbers independent factors (VIP>1) were more in TE than SWE. Bland-Altman analysis
showed satis�ed agreement between LSMs of SWE and TE. Both of SWE and TE could signi�cantly
evaluate signi�cant �brosis (P<0.001). Spearman’s correlation analysis revealed a correlation between
liver �brosis and LSMs of SWE and TE (r=0.65 and 0.50, P<0.001). Areas under receiver operating
characteristics curves (AUROCs) of SWE and TE for signi�cant �brosis (F>2) were 0.786 and 0.714,
respectively. The optimal cutoff values of LSMs of SWE and TE were 9.05kPa and 8.15kPa, respectively.

Conclusions According to the AUROCs in comparative data, SWE may be more sensitive and more precise
than TE in predicting signi�cant �brosis (>F2) in CHB patients. Compare to TE, the value of SWE is less
affected by factors and will be more promising application prospects.

Background
Assessments of liver �brosis in chronic hepatitis B (CHB) patients is crucial since there are different
antiviral therapy strategies in CHB patients without or with signi�cant-to-severe liver �brosis and it is the
regular assessment in following-up patients. Evaluating the degree of liver �brosis is cornerstone before
treatment in treatment-naïve CHB patients [1]. Liver biopsy is still considered the golden standard to
evaluate liver �brosis nowadays [2]. However, the complications after Liver Biopsy [3], sampling error as
well as the disability of monitor during follow-up period associated with the invasive operation, result in
noninvasive methods of liver stiffness measurement (LSM) rather than liver biopsy are more likely to be
chosen as a dynamic monitoring item during the whole therapy and following-up period in CHB patients.
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Transient elastography (TE) is a non-invasive, valid, rapid, reproducible and widely-used method for
evaluating liver stiffness by measuring the velocity of elastic shear waves in the liver parenchyma [4].
However, the value of TE is unreliable in some conditions, such as high alanine aminotransferase levels,
overweight or thick abdominal fat, hepatic in�ammatory activity, extrahepatic cholestasis, ascites, older
even a narrow intercostal space [5–7].Two-dimensional shear wave elastography (SWE) is another non-
invasive LSM assessment method which is installed on the traditional ultrasound machine. Compared
with TE, SWE can be conveniently performed using a conventional ultrasound scanner and create a real-
time, 2-D map of liver tissue stiffness under the guidance of B-mode imaging. Now, SWE has proven to be
one of reliable methods of liver stiffness for chronic liver diseases [8–12]. There are also few studies
about SWE in the assessment of liver �brosis with histologic con�rmation for treatment-naïve CHB
patients compared with other non-invasive methods [13–15]. But there have been no published studies
evaluating independent factor of SWE compared with TE in patients with CHB infection. Therefore, the
aim of this study was to analysis the potential factors of SWE and TE in CHB patients and �nd the
optimal cutoff values of these two non-invasive evaluation assessments based on our cohort of
treatment-naive CHB patients.

Methods
Patients: Between October 2013 and May 2015, 54 patients with CHB infection who underwent liver
biopsy to assess liver �brosis were prospectively considered for inclusion in this study. Written informed
consents were obtained from all the patients, and the study was approved by the Ethics Committee of
Peking University First Hospital. CHB infection was diagnosed when hepatitis B surface antigen (HBsAg)
were present in the serum for at least 6 months, the patients with decompensate liver cirrhosis and
hepatocarcinoma (HCC) were not enrolled. Other exclusion criteria were: hepatitis C virus (HCV) or human
immunode�ciency virus (HIV) coinfection; other chronic liver diseases such as alcoholic, nonalcoholic
fatty, autoimmune, drug-induced and genetic; age<18 year; pregnancy women; and patients who failed to
complete SWE or TE. Clinical data, including basic information (age, gender, weight, height), blood test
results and LSMs, were recorded one month before or after liver biopsy. The blood tests include: WBC,
white blood cell count; NEU, neutrophils count; HB, hemoglobin; PLT, platelet count; ALT, alanine
aminotransferase; AST, aspartate aminotransferase; TBIL, total bilirubin; CHE, cholinesterase; SCR, serum
creatinine; PT, prothrombin time; APTT, activated partial thromboplastin time; PTA, prothrombin activity;
INR, international normalized ratio; HBsAb, hepatitis B surface antibody; HBeAg, hepatitis B e antigen;
HBeAb, hepatitis B e antibody. Body mass index (BMI) was calculated as the weight (kg)/ (height [m])2.

Liver histological assessment: All patients performed liver biopsies in the guide of ultrasonography. A
minimum of 20 mm of liver biopsy with at least 11 portal tracts was considered valid for diagnosis. All
liver biopsies were blindly and independently reviewed by two hepato-pathologists from Beijing You An
Hospital a�liated to Capital Medical University. When discrepancies occurred, �nal decision was made by
the third experienced hepato-pathologist who was also responsible for reassessment of 10% samples by
random drawing. In�ammation grade and �brosis stage were assessed with the Ishak scoring system
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[16]. Fibrosis was scored as follows: F 0–1, no/mild �brosis; F≥2, moderate �brosis; F≥3, signi�cant
�brosis; F≥4, advanced �brosis; and F≥5, cirrhosis. In�ammation grading was performed using the
modi�ed histology activity index (HAI) and scored as follows: HAI 0–4, no/mild in�ammation; HAI 5–6,
moderate in�ammation; HAI ≥7, severe in�ammation.

TE: TE was performed on fasting patients using one-dimensional ultrasound TE (FibroScan, Echosens,
Paris, France) with an M probe. The operator had experience with at least 100 TE procedures and she was
blind of the patients’ clinical data. Liver stiffness measurements (LSMs) were obtained from the right
lobe of the liver through the intercostal spaces with the patient lying in the dorsal decubitus position and
the right arm in maximal abduction. The operator pressed the probe button then to begin the
measurements. The unit of LSM values are expressed in kilopascal (kPa). Reliable measurements were
considered with at least 10 valid measurements, an interquartile range/median (IQR) value<30% and a
success rate>60% [4].

SWE: Two-dimensional SWE was also performed on fasting patients using the Aixplorer US system
(SuperSonic Imagine, Aix-en-Provence, France) with a convex broadband probe (SC6–1, 1–6 MHz). A
radiologist (X. L. Tian) who had more than 30 years of experience in performing ultrasonic performed the
procedures. She was also blinded to the patients’ clinical data and TE results. The operator lay in the
supine position and his/her right arm were in maximal abduction then 2D SWE measurements were
performed on the right lobe of the liver through the intercostal spaces. When the target area was located,
SWE was launched, and the patient was asked to hold breath during quiet breathing for approximately 5s.
The elasticity image box, which was approximately 4x3 cm, was in an area of the liver parenchyma free
of large vessels and bile ducts. Then a circular region of interest (ROI) with a 2cm diameter was
positioned in an area of homogeneous color, the liver stiffness means, minimum, maximum, and
standard deviation (SD) were calculated automatically. The mean value was used in the analysis to
represent the LSMs. Measurements were considered failures when little or no signal was obtained.

Statistical analyses: Descriptive statistics were summarized as mean±standard deviation (SD) or
median±interquartile range (IQR). Differences between SWE and TE were recorded as Bland-Altman plot
to evaluate the agreement. Comparisons between groups were made with the non-parametric test for
quantitative variables. Correlations between noninvasive methods and liver �brosis stages were identi�ed
with the Spearman’s correlation test. Factors affecting liver stiffness values of SWE and TE were �rst
analyzed with univariate linear testing, and those with P <0.05 were subsequently included in a
multivariate linear regression analysis. Orthogonal partial least squares discriminant analysis (OPLS-DA)
was used to rank the ability of the parameters to affect the LSMs of SWE and TE using SIMCA software
(version 14.0; Umetrics AB, Umea, Sweden). Performance of noninvasive methods in the assessment of
liver �brosis stages was determined by using receiver operating characteristic (ROC) curves. Areas under
the receiver operating characteristic curve (AUROCs) were used to estimate the probability of the correct
prediction of liver �brosis stages. Differences between various AUROCs were compared by using a
Delong test. (Sensitivity+speci�city–1) was for cutoff value. Positive and negative predictive values,
positive and negative diagnostic likelihood ratios were calculated based on for the cutoff values. All
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statistical tests were two sided, and P values less than 0.05 indicated statistical signi�cance. The
statistical analyses were performed using SPSS 23.0 (SPSS Inc., Chicago, IL, USA) and Medcalc (Version
19.0.7; MedCalc Software bvba, Mariakerke, Belgium).

Results

1. Patient characteristics
Fifty-four Chinese treatment-naïve CHB patients were eligible for the study who is successful for SWE and
TE (Table 1). Ishak HAI grades, liver �brosis scores, LSMs were all available. All 54 patients were antiviral
therapy-naive CHB patients which included 41 men and 13 women, with a mean age of 36.7 years. The
medium BMI was 23.9 kg/m2. The levels of serum ALT were shown in medium and interquartile range
with a higher level than the reports (Additional �le 1). The medium of total bilirubin was 14.5 μmol/L,
rang from 7.2μmol/L to 45.0 μmol/L, which was as same as the reports (Additional �le 1). The mean
log10HBV DNA was 4.8, the mean HBV-DNA levels was 8.8x104 IU/ml. Almost half of the population were
diagnosed with no/mild �brosis stage and the other half were diagnosed with F>2 which mean
signi�cant �brosis, histopathologically. About 80% of the population were signi�cant-severe
in�ammatory. Basic demographic, clinical and laboratory characters of these patients were summarized
in Table 1 and the table of population characteristics compared with previous reports were shown in
additional �le 1.

2. Analyses of independent parameters associated with
LSMs of SWE and TE
We investigated the factors that affect liver stiffness values by SWE and TE. The parameters included
gender, age, BMI, in�ammatory grade (HAI), liver �brosis stage, WBC count, Neutrophil count, HB, PLT
count, ALT, AST, TBIL, CHE, Scr, PT, APTT, PTA, INR, HBsAb, HBeAg, HBeAb and lg10HBV DNA (Table 1).
Concerning SWE, a univariate linear analysis revealed corrections between LSMs of SWE and liver �brosis
stage, TBIL, lg10HBV DNA and portal vein diameter (PVD), while a multivariate analysis showed that only
the liver �brosis stage was an independent factor affecting LSMs of SWE (P<0.05). Concerning TE, a
univariate analysis revealed correlations between LSMs of TE and liver �brosis stage, PLT and TBIL, while
a multivariate analysis showed that not only the liver �brosis stage but also TBIL was independent
factors affecting LSMs of TE (P<0.05).

Orthogonal partial least squares (OPLS) discriminant analysis was further used to rank the affections of
the parameters to SWE and TE. As shown in �gure 1, the top predictors were liver �brosis for both SWE
(Figure 1A) and TE (Figure 1B), while higher VIP predictors (>1) were much more in TE than SWE. This
mean the value of SWE is less effected by factors and is a reliable method which would be more broad
clinical application prospects.
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3. Agreement and association between SWE, TE and
histological hepatitis �brosis
Bland–Altman analysis is used to assess the agreement between two measurements. It revealed that the
mean difference of the two measurements was 1.3 kPa, the standard deviation (SD) is 3.0 kPa, and the
upper and lower limits of the mean difference (95% CI) were 11.2 kPa and –8.7 kPa, respectively (Figure
2). It showed satis�ed agreement of LSMs between SWE and TE.

All 54 patients had been given a con�rmed histologic diagnosis by using Ishak scores as the reference
methods. The measurements of SWE and TE for different �brosis stages are

shown in Table 2. Increasing liver stiffness values were highly correlation with progressing stage of
�brosis. The LSM increased as the �brosis stage elevated with both SWE and TE (P<0.001, Figure 3),
while TE showed a wide range of larger SDs compared with SWE.

Spearman’s correlation between different noninvasive approaches were also analyzed. The association
was stronger between �brosis stages and SWE which shown a moderate correlation (r = 0.65, P<0.001),
compared with the associations between �brosis stages and TE which shown a weak correlation (r =
0.50, P<0.001). LSMs of SWE and TE with the different liver �brosis stages in comparison are shown in
Figure 3. SWE and TE shown statistical signi�cance in distinguishing mild liver �brosis and signi�cant
liver �brosis.

4. Comparison of performance in SWE and TE to diagnose
signi�cant liver �brosis stages
The areas under ROC curve (AUCs), cut-off values, sensitivity, speci�city, positive

predictive values, and negative predictive values for the diagnosis of mild liver �brosis (F≤2) and
signi�cant liver �brosis (F>2) using SWE and TE are shown in Table 3. For predicting signi�cant �brosis
(>F2, Figure 4), AUROCs of LSMs were 0.786 for SWE (95% CI 0.661–0.911) and 0.714 for TE (95% CI
0.573–0.855) (Figure 4). There were no statistically signi�cant differences in the AUROCs between SWE
and TE for signi�cant �brosis (P>0.05). Optimal cutoff values of LSMs for signi�cant �brosis were 9.05
kPa for SWE and 8.15 kPa for TE, respectively (Table 3).

Discussion
Early diagnosis of signi�cant liver �brosis is particularly important for clinical treatment decision in the
treatment-naïve CHB patients, especially in the patients with normal ALT and mildly elevated ALT (<2ULN)
who were considered “inactive” [1]. For this consideration, 55% (24/44) patients with normal or mildly
elevated ALT analyzed in our study should initiate antiviral therapy because they were diagnosed with
signi�cant �brosis histopathologically. However, it is hard to perform regularly liver biopsy during follow
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up period for evaluation of antiviral treatment effect. Therefore, �nding noninvasive methods for
diagnosis of signi�cant �brosis is urgent, and it can reduce the need of liver biopsy and assist making
treatment decisions.

SWE is a relatively new technique that is based on shear waves implemented on a diagnostic ultrasound
system and estimates the speed of a shear wave to provide a quantitative estimate of tissue stiffness like
TE [17]. With consideration of interference factors which may affect the reliable of LSMs, we analysis the
regression of the SWE with TE. The result of our study shown liver �brosis stage was the only
independent factor affecting the LSMs of SWE, whereas TBIL as well as liver �brosis stage can affect the
LSMs of TE. And this result was consistent with previous study of TE [5, 7], while is contrary from one
published study of SWE [18]. OPLS showed the most independent factor was �brosis stage for both SWE
and TE, while the numbers independent factors (VIP>1) were more in TE than SWE. In Zhuang Y’s study,
the LSMs of SWE was affected not only by liver �brosis stage, variables such as in�ammation and AST,
ALT, and glutamyl transpeptidase (GGT) levels in�uenced LSMs [18]. Another analysis of Jie Zeng also
analysis that aminotransferase levels in�uence LSMs of SWE in index cohort and TBIL levels in�uence in
validation cohort [13]. In our present study, the value of SWE was not signi�cantly associated with the
above factors reported, it may because the cohort of the present study is consisting of CHB people whose
aminotransferase are higher than the reported SWE results (Additional �le 1). The higher
aminotransferase result in that no factor was selected in SWE. To investigate whether different levels of
in�ammatory grade affected the performances of SWE and TE, strati�cation analysis in subgroups was
performed. The results revealed that neither for F≤ 2 or F> 2, the in�ammation grade didn’t show
signi�cant impact on the performance of SWE or TE. This result is inconsistent with previous reports [18],
it may be caused by the higher in�ammatory grade of our study population, whose proportion of
moderate to severe in�ammation was 80% (Table 1). Further large-scale research is needed to verify if
severe in�ammatory response in liver could impact on SLMs measurement.

The comparison between the liver elasticity values assessed by SWE and TE showed a good
measurement with a mean difference value of 1.3 kPa. It indicated that the measurement results of the
two methods have good consistency. Our results showed that both SWE and TE were able to discriminate
signi�cant �brosis from normal or mild �brosis, whereas TE showed a broad range. Comparing with TE,
SWE showed a higher correlation coe�cient value with �brosis stage (r = 0.65 and 0.50).

We further evaluated the validation of SWE and TE and the diagnostic accuracy of the two methods in
patients with CHB patients. The AUROCs were numerically slightly higher for SWE than for TE, despite the
absence of statistically signi�cant differences, SWE had a higher accuracy which sensitivity and
speci�city is higher than TE. The �ndings of our study indicated that SWE has better diagnostic accuracy
in the assessment of signi�cant liver �brosis in patients with CHB infection, though both two methods
could make an accuracy assessment between mild �brosis and signi�cant �brosis based on histologic
diagnosis. The possible assumption is that SWE has the advantage of real-time 2-D imaging under the
guidance of B-mode imaging, allowing this method to yield a circular ROI positioned in a homogeneous
area of the liver stiffness, which could avoid large blood vessels and other tissues in liver. While



Page 8/17

comparing with SWE, the probe location of TE is the only factor determined by the operator. The results of
our study are similar to a previous study on the elastography assessment of liver �brosis comparing SWE
and TE of CHB patients [14, 15]. The cut-off value of SWE for identifying signi�cant �brosis (F>2) in our
treatment-naive CHB patients showed 9.05 kPa, which is higher than the reported study [13–15], while the
mean liver stiffness determined with SWE in the cohort of participants with healthy livers was 5.1±1.3
kPa [19]. The cut-off of TE values for identifying signi�cant �brosis in our CHB patients showed 8.15 kPa,
which is also higher than the reported study [15]. The higher cutoff values of our cohort may due to the
elevated transaminase and severe in�ammatory than the reported studies (Additional �le 1) [7, 19]. The
patients of our study are the distinguished group of people with active hepatitis B which is supported by
liver biopsy HAI scores rather than a cohort mixed with hepatitis B carriers or inactive CHB patients. It
may provide evidence for making therapeutic decision.

The advantage of this study is �fty-four treatment-naive CHB patients were enrolled and studied
prospectively in our study. All of patients underwent liver biopsy, the samples of liver biopsy meet the
American Society for the Study of Liver Diseases criteria of a sample of at least 2–3 cm in length and
with at least 11 portal tracts [3]. Biopsy specimens were analyzed by experienced liver pathologists. The
assessment of the inter-observer variability was controlled by the third experienced liver pathologist.
Besides that, in consideration of the data of SWE and TE may have bias between different operators, we
designated one operator for SWE and TE. Based on the reliable data, we analysis the potential factors
affect the measurement of SWE and TE and reveal that vividly in �gures. Furthermore, we con�rmed SWE
and TE are both excellent assessments to predict liver �brosis in CHB patients. According to the AUROCs
in comparative data, SWE may be more sensitive and more precise than TE in predicting signi�cant
�brosis (>F2) in CHB patients. The value of SWE is more reliable and less affected by various factors
compare to TE. It might help identify CHB patients who may bene�t from treatment. Last, the limitation of
the study is that the sample size is relatively small, the present results need to be veri�ed in further large-
scale trials.

Conclusions
These �ndings suggest that LSMs by SWE and TE were strongly correlated with the results of liver biopsy,
which indicated SWE and TE are good diagnostic performance in assessing liver �brosis stages. SWE
can be successfully used for the assessment of liver �brosis stages in patients with CHB. Since SWE
provides comparable diagnostic accuracy without affection of various factors, it would be more broad
clinical application prospects on standard examinations routinely in HBV patients.

List Of Abbreviations
ALB, albumin; ALT, alanine aminotransferase; APTT, activated partial thromboplastin time; AST, aspartate
aminotransferase; AUROC: areas under the receive operating characteristic curve; BMI, body mass index;
CHB: chronic hepatitis B; CHE, cholinesterase; GGT, gamma-glutamyl transpeptidase; HAI: histology
activity index; HB, hemoglobin; HBeAb, hepatitis B e antibody; HBeAg, hepatitis B e antigen; HBsAb,
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predictive value; PLT, platelet; PPV, positive predictive value; PT, prothrombin time; PTA, prothrombin
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Table 1. Basic demographic, laboratory characters of the study population and factors
associated with the LSMs measured by SWE and TE in univariate and multivariate linear
regression analyses.
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Variables SWE (P value) TE (P value)

Univariate
analysis

Multivariate
analysis

Univariate
analysis

Multivariate
analysis

Gender
(M/F)

41(76%)/13(24%) 0.217   0.072  

Age (y) 36.7, 9.96, 19.0-61.0* 0.823   0.509  
BMI
(kg/m2)

23.9(21.9-25.0) [16.4-
30.3]§

0.818   0.232  

HAI HAI 0–4 11 (20.4%) 0.659   0.184  
HAI 5–6 18 (33.3%)
HAI 7-12 25 (46.3%)

Fibrosis F0 3 (5.6%) 0.000 0.000 0.000 0.037
F1 4 (7.4%)
F2 20 (37.0%)
F3 22 (40.7%)
≥F4 5 (9.3%)

WBC
(109/L)

5.5(4.3-6.6) [1.7-9.4]§ 0.078   0.173  

NEU
(109/L)

3.1(2.3-3.9) [1.0-7.5]§ 0.490   0.500  

HB
(109/L)

151.0(139-165) [100.0-
180.0]§

0.053   0.184  

PLT
(109/L)

166.5(128.3-219.8)
[65.0-327.0]§

0.088   0.006 0.089

ALT (IU/L) 50.4(28.8-129.2) [12.5-
402.9]§

0.737   0.059  

AST
(IU/L)

38.9(26.5-67.0) [16.1-
179.2]§

0.338   0.531  

TBIL
(μmol/L)

14.5(11.9-20.7) [7.2-
45.0]§

0.046 0.512 0.000 0.013

CHE
(IU/L)

7635(6335-9076)
[2138-16444] §

0.925   0.191  

SCR
(μmol/L)

70.1(55.7-81.5) [40.0-
120.2]§

0.719   0.916  

PT (s) 11(10.5-11.8) [9.2-
13.7]§

0.879   0.125  

APTT (s) 14.5(31.9-36.3) [0.9-
43.1]§

0.754   0.587  

PTA (%) 101.0(90.0-111.5)[69.0-
122.0]§

0.612   0.091  

INR 1.03(0.9-1.1) [0.9-1.6]§ 0.106   0.475  
HBsAb
(-/+)

46(85%)/7(13%) 0.270   0.167  

HBeAg
(-/+)

21(39%)/33(61%) 0.772   0.405  

HBeAb
(-/+)

27(50%)/27(50%) 0.539   0.523  

Log10HBV
DNA

4.8(2.7-6.3) [1.3-8.4]§ 0.045 0.148 0.711  

*Mean, SD, range.

Median (interquartile range) [range].

Abbreviation: BMI, body mass index; HAI, histology activity index; WBC, white blood cell count; NEU,
neutrophils count; HB, hemoglobin; PLT, platelet count; ALT, alanine aminotransferase; AST, aspartate
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aminotransferase; TBIL, total bilirubin; CHE, cholinesterase; SCR, serum creatinine; PT, prothrombin
time; APTT, activated partial thromboplastin time; PTA, prothrombin activity; INR, international
normalized ratio; HBsAb, hepatitis B surface antibody; HBeAg, hepatitis B e antigen; HBeAb, hepatitis B e
antibody.
 
Table 2. Statistic of LSMs by SWE and TE with Spearman’s coefficients according to liver fibrosis.

  F≤2(n=27) F>2(n=27) r P value
F0-1(n=7) F2(n=20) F3(n=22) F4-6(n=5)

SWE (Mean±SD) 6.6±1.7 7.6±3.2 10.2±2.8 20.5±6.0 0.65 <0.001
8.0±3.0 12.1±5.3

TE (Mean±SD) 6.8±2.1 8.1±6.8 11.1±4.7 23.5±6.9 0.50 <0.001
9.3±6.1 13.3±7.0

 
 
Table 3. Performance characteristics of SWE and TE for staging liver fibrosis in CHB patients. PPV (NPV),
positive (negative) predictive value; LR+ (LR-), positive (negative) likelihood value.

Parameters AUROC Cutoff Value
(kPa)

Sensitivity,
%

Specificity,
%

PPV,
%

NPV,
%

LR+ LR-

SWE 0.786 9.05 77.78 77.78 77.78 77.78 3.50 0.29

TE 0.714 8.15 59.26 66.67 64.00 62.07 1.78 0.61

Abbreviation: PPV (NPV), positive (negative) predictive value; LR+ (LR-), positive
(negative) likelihood value. Characteristics are based on optimal cutoff elasticity values.
Pathologic analysis was the diagnostic reference standard.

Figures
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Figure 1

The results of orthogonal partial least squares (OPLS) discriminant analysis for SWE (A) and TE (B). The
abscissa means various factors, it is arranged from left to right according to the in�uence to LSMs. The
ordinate means the VIP value, the higher of the value represent the power affection.
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Figure 2

Bland–Altman analysis: Agreement between liver stiffness measurements (LSMs) obtained with shear
wave elastography (SWE) and transient elastography (TE). The abscissa is the mean of the two
measuring methods, the ordinate is the difference between the two measuring methods. The solid line
represents the mean of the difference in shear wave velocity of SWE (A) and TE (B); the dash lines
represent the 95% upper and lower limits of agreement, respectively.
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Figure 3

Liver stiffness measurements (LSMs) obtained using shear wave elastography (SWE) and transient
elastography (TE) in CHB patients. The long line indicates medians, the two short lines outside indicate
the interquartile ranges.
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Figure 4

Area under the receiver operating characteristic curves (AUROCs) for shear wave elastography (SWE) and
transient elastography (TE) in assessing signi�cant liver �brosis (F>2) in patients with chronic hepatitis B
infection. There were no signi�cant differences in the AUROCs between the two examinations.
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