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Abstract
Background Liver biopsy is the gold standard for staging liver fibrosis, but it has numerous drawbacks, mainly associated 
with bleeding and bile fistula risks. A number of non-invasive techniques have been investigated, but they all have their own 
disadvantages. To avoid the risks mentioned above and to improve the diagnostic value, we still need to search for a more 
accurate non-invasive method to evaluate the degree of liver fibrosis.
Aim This study aimed to evaluate the diagnostic performance of FibroTouch versus other non-invasive fibrosis indexes in 
hepatic fibrosis of different aetiologies.
Methods This study retrospectively enrolled 227 patients with chronic hepatic liver disease admitted to the first hospital 
of Lanzhou University from 2017 to 2020. Liver biopsy was performed in all of the patients, and their biochemical indica-
tors were all tested. Non-invasive indexes including the fibrosis index based on four factors (FIB-4), the aminotransferase-
to-platelet ratio index (APRI), and the gamma-glutamyl transpeptidase-to-platelet ratio index (GPRI) were all calculated. 
Transient elastography was performed using FibroTouch.
Results The correlation between FibroTouch and the pathology of liver fibrosis was significantly higher than that between 
the non-invasive fibrosis indexes and the biopsy results (r = 0.771, p < 0.05). The area under the receiver operating curve 
(AUC) of FibroTouch was significantly higher than that of FIB-4, APRI, and GPRI for the diagnosis of significant fibrosis 
(≥ S2 fibrosis stage), advanced fibrosis (≥ S3 fibrosis stage), and cirrhosis (= S4 fibrosis stage) (p < 0.05). The patients were 
grouped according to different aetiologies. The diagnostic value of FibroTouch had much higher credibility in different 
fibrosis stages for different causes compared with other non-invasive indexes. The AUC of FibroTouch showed both higher 
specificity and higher sensitivity than FIB-4, APRI, and GPRI for different liver fibrosis stages with different aetiologies.
Conclusions FibroTouch demonstrates the highest diagnostic value for liver fibrosis and cirrhosis among non-invasive 
methods, showing better results than FIB-4, APRI, and GPRI, and surpassed only by liver biopsy. FibroTouch is reliable in 
assessing liver fibrosis with different aetiologies.
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Introduction

The number of patients with cirrhosis is increasing each 
year, and the mortality rate for chronic liver diseases 
will continue to rise over the next few decades [1]. For 
the management of patients with chronic liver disease, 
the principle is to focus on delaying the occurrence of 
cirrhosis and associated complications, and to monitor 
for hepatocellular carcinoma as early as possible. Liver 
fibrosis is an essential stage of cirrhosis [2], and it is 
has various aetiologies, such as viral infection, alcohol, 
cholestasis, drugs, immune system disturbance, and iron 
deposition. Liver fibrosis can develop into cirrhosis and 
even hepatocarcinoma if it occurs in patients with chronic 
liver disease without appropriate intervention [3]. Timely 
diagnosis of liver fibrosis can also affect the options for 
optimizing treatment strategies. Estimating the degree of 
liver fibrosis in patients with chronic hepatitis B (CHB) 
enables the right timing of antiviral therapy, which will 
affect the long-term prognosis of patients. With the devel-
opment of the current generation of direct-acting antiviral 
therapy for chronic hepatitis C (CHC), the fibrosis stage 
is no longer crucial for initiation of treatment for CHC 
patients. The European Association for the Study of the 
Liver (EASL) guidelines recommend that those patients 
who have been diagnosed with cirrhosis be screened for 
hepatocellular carcinoma (HCC). Therefore, all hepatitis C 
virus (HCV)-positive patients need to undergo evaluation 
of fibrosis stage as part of routine HCV care to exclude 
cirrhosis [4]. Additionally, the liver fibrosis stage of CHC 
patients before and after treatment with antiviral agents is 
still a meaningful status to monitor, not to mention that the 
more serious the liver fibrosis, the higher the possibility of 
progression to HCC. Confirmation of liver fibrosis changes 
related to chronic liver disease plays a decisive role in 
varicosity and liver cancer monitoring. A number of stud-
ies have demonstrated that liver fibrosis is a reversible 
process; with early discovery and treatment, standardized 
management can delay or even reverse disease progres-
sion [5].

Liver biopsy is the gold standard for the diagnosis of 
liver fibrosis and cirrhosis. However, it is an invasive 
examination that carries certain risks [6], such as haem-
orrhage and infection. In addition, the pathological results 
of liver biopsy need to be evaluated artificially, which is 
quite time-consuming and costly. Therefore, it is difficult 
to apply in clinical practice. There are several commonly 
used non-invasive approaches for evaluating liver fibrosis, 
including direct and indirect serum liver fibrosis marker 
tests, transient elastography (such as FibroScan), acous-
tic radiation force impulse (ARFI) imaging, and magnetic 
resonance imaging (MRI) [7]. However, they all have their 

own disadvantages. For example, FibroScan cannot avoid 
vessels, bile ducts, and calcification; thus, the test results 
do not match the reality in some cases. In addition, the 
probe must be replaced based on the weight of the patients, 
making the operation even more complicated [8]. ARFI 
is unreliable for obese patients and is less practical than 
transient elastography [9]. Diffusion-weighted imaging 
(DWI) is inherently a series of T2-weighted sequences 
that detect movement of protons in water molecules by 
applying opposite gradient pulses in each of three orthog-
onal directions, which is expensive, while the apparent 
diffusion coefficient (ADC) fails to discern the disease by 
stage [10]. Magnetic resonance elastography (MRE) is a 
promising tool for assessing liver fibrosis, and its diag-
nostic vale is much higher than that of DWI, but it still 
has some limitations. Firstly, the image post-processing 
is complex. Secondly, it is not suitable for patients with 
haemochromatosis, because iron causes signal loss and T2 
shortening. Lastly, but no less important, it is also expen-
sive [11]. Direct serum markers of liver fibrosis, such as 
hyaluronic acid and type III collagen, and non-invasive 
fibrosis indexes such as FIB-4 can be easily acquired at 
lower cost, but serological examination is susceptible to 
fluctuations with the circumstances of liver inflammation 
[12].

FibroTouch, a third-generation transient elastography 
technology, is the first device integrating 2D Doppler ultra-
sound imaging, transient elastography, and hepatic stea-
tosis collection technology [13]. The innovative dynamic 
broadband scanning probe can be adjusted automatically 
according to the patient’s body type [14]. So, even though 
FibroTouch has only one probe, it performs well in obese 
patients. By influencing and guiding positioning, it can 
detect substantial stiffness of the liver more accurately and 
successfully than FibroScan. Moreover, FibroTouch has been 
reported to rival the collection success rate of FibroScan 
[15]. The device has now been used in many countries and 
regions. Its sensitivity and specificity for liver fibrosis and 
cirrhosis resulting from hepatitis B virus (HBV) have been 
verified in many reports [16, 17]. In contrast, few reports 
have focused on liver fibrosis with aetiologies other than 
CHB. In this study, the factors affecting the FibroTouch test 
results and its value in liver fibrosis evaluation were analysed 
by comparing FibroTouch with other non-invasive fibrosis 
indexes.

Patients and Methods

Patients

The study retrospectively included 227 patients with liver 
disease of diverse causes at the First Hospital of Lanzhou 
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University during 2017–2020. Among those patients, 
there were 103 cases caused by chronic HBV infection, 52 
cases caused by autoimmune liver diseases, and 72 cases 
of other liver diseases and unknown causes. There were 96 
male and 131 female patients, and their average age was 
40.94 ± 13.85 years. Patients who were pregnant or had liver 
cancer, disease complicated by ascites, or diseases related to 
other systems were all excluded from the study.

The study design was approved by the Ethics Committee 
of the First Hospital of Lanzhou University, and informed 
consent was obtained from all patients involved before the 
study was started.

Clinical Assessment

The age, sex, height, weight, and medical history of the 
patients were collected, and the body mass index (BMI) was 
calculated. The patients’ blood was tested with an Olympus 
AU640 automatic biochemical analyser (Olympus Diagnos-
tic Systems, Tokyo, Japan), and aspartate aminotransferase 
(AST), alanine aminotransferase (ALT), total bilirubin 
(TBIL), direct bilirubin (DBIL), serum albumin (Alb), alka-
line phosphatase (ALP), gamma-glutamyl transpeptidase 
(GGT), high-density lipoprotein cholesterol (HDL-C), low-
density lipoprotein cholesterol (LDL-C), total cholesterol 
(TCHO), triglyceride (TG), leukocyte (WBC), and platelets 
(PLT) were tested with a Mindray BC-3000Plus haematol-
ogy analyser (Mindray, Shenzhen, China).

Liver Biopsy and Histological Assessment

Liver biopsy was performed by qualified doctors as guided 
by colour ultrasound with 5 ml of 2% lidocaine for local 
anaesthesia. The patients laid on their backs and underwent 
liver biopsy with a 16G biopsy needle (TSK, Japan) fol-
lowing ultrasound guidance. Approximately 1.5–3 cm liver 
specimens were collected and then fixed with 10% forma-
lin, embedded in paraffin, and stained with haematoxylin 
and eosin (HE). Then, histopathological analysis was per-
formed independently by two experienced pathologists; if 
any results were disputed, a third experienced specialist was 
necessarily involved to reach agreement. The liver inflamma-
tion and fibrosis staging complied with the METAVIR scor-
ing system: S0, no fibrosis; S1, portal fibrosis without septa; 
S2, portal fibrosis with rare septa; S3, many septa including 
central vein-portal bridge fibrosis and portal-portal bridge 
fibrosis without cirrhosis; and S4, cirrhosis [18].

Patients with S2 or higher were considered to have ’sig-
nificant fibrosis’, patients with S3 or higher were considered 
to have ‘advanced fibrosis’, and patients with S4 were con-
sidered to have cirrhosis [19].

FibroTouch (Wuxi Hisky Medical Technologies Co., Ltd., 
Wuxi, China) was operated by an experienced nurse and 

applied to detect the liver stiffness of all patients within 1 
week after liver biopsy. An ultrasonic probe was placed in 
the area covering the seventh to the ninth intercostal spaces 
from the right anterior axillary line to the midaxillary line 
of the patients who needed ultrasonic examination. Marks 
were left on uniform hepatic tissues of proper thickness that 
were free from either artery, bile ducts, or cysts. The device 
was then switched to elastography mode, and patients were 
asked to hold their breath for 3 s. When the image became 
stabilized, liver stiffness measurement (LSM) was con-
ducted. The measurement was carried out 10 times, and the 
median was considered the final value and was expressed 
as the value of elasticity (kPa). A reliable LSM was defined 
as more than 10 valid shots, a success rate of at least 60%, 
and an IQR < 30% [20]. The fat attenuation parameter (FAP) 
value was also acquired.

Calculation

The fibrosis index based on four factors (FIB-4), aminotrans-
ferase-to-platelet ratio index (APRI), and gamma-glutamyl 
transpeptidase-to-platelet ratio index (GPRI) values were 
determined.

FIB4 = [age (yrs) × AST (U/L)]/[PLT (×  109/L) × ALT 
(U/L)1/2].

APRI = ([AST/ULN*]/platelet count  (109/L)) × 100
GPRI = [GGT/ULN*]/platelet count  (109/L) × 100
In our laboratory, the upper limit of normal (ULN) of 

AST and ALT was 49 IU/L, and the ULN of GGT was 69 
U/L.

Statistics

The data are expressed as the average ± standard deviation 
(mean ± SD). The relevance between the two test values 
was tested with Spearman’s or Pearson’s rank correlation. 
With pathological grading of liver fibrosis as the gold stand-
ard, the receiver operating characteristic (ROC) curve was 
applied to determine the area under the curve (AUC), cut-off 
value, sensitivity, and specificity. Differences were consid-
ered significant when p < 0.05.

Results

Patient Characteristics

In total, 227 patients with liver disease of different aetiologies 
were included in the study, including 103 cases of chronic 
hepatitis B, 52 cases of autoimmune liver diseases, and 72 
cases of unknown cause and other liver diseases such as hepa-
titis C virus (HCV) infection, drug-induced liver injury, non-
alcoholic fatty liver disease (NAFLD), progressive familial 
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intrahepatic cholestasis (PFIC), Wilson’s disease, alcoholic 
liver disease, and Budd-Chiari syndrome. Their clinical char-
acteristics are summarized in Table 1.

Diagnostic Value of LSM, FIB‑4, APRI, and GPRI 
in Liver Fibrosis

Based on liver pathological results, LSM, FIB-4, APRI, and 
GPRI were all positively correlated with the fibrosis stage 

(p < 0.01). The correlation coefficient between LSM and 
liver pathology grade was the highest (r = 0.771, p < 0.01), 
followed by FIB-4 (r = 0.493, p < 0.01), GPRI (r = 0.438, 
p < 0.01), and APRI (r = 0.415, p < 0.01), as shown in Fig. 1.

Diagnostic Value Between FibroTouch 
and the Non‑invasive Fibrosis Indexes in Liver 
Fibrosis

The patients were divided into three groups by pathological 
grading of liver fibrosis: significant fibrosis (≥ S2), advanced 
fibrosis (≥ S3), and cirrhosis (S4). The diagnostic accuracy 
of LSM, FIB-4, APRI, and GPRI is shown in Table 2 and 
Fig. 2. LSM differed with stages (p < 0.05). In the three 
groups, compared with FIB-4, APRI, and GPRI, the AUC of 
LSM was significantly higher than that of other non-invasive 
fibrosis indexes of liver fibrosis (p < 0.05).

Diagnostic Value of FibroTouch in Patients 
with Chronic Liver Disease of Different Aetiologies

The patients were divided into three groups by aetiology: 
CHB group, autoimmune liver diseases group, and other/
unknown liver disease group. The diagnostic accuracy of 
LSM, FIB-4, APRI, and GPRI in patients of the three groups 
is shown in Table 3 and Fig. 3. Among the three groups, the 
AUC of LSM was significantly high, especially in S3 and 
S4. The cut-off value for LSM varies according to different 
causes of liver diseases, as shown in Table 3 and Fig. 3.

Factors Affecting LSM

Factors that affect the expression of LSM were also assessed. 
The LSM was significantly correlated with age, ALT, AST, 
and TBIL levels (r = 0.365, 0.267, 0.286, and 0.285, respec-
tively; all p < 0.05). Sex, BMI, and FAP exhibited no impact 
on LSM (p > 0.05).

Discussion

Chronic liver diseases will inevitably proceed to cirrhosis, 
which is characterized by high morbidity and mortality in 
countries around the world [21, 22]. As mentioned above, 
early diagnosis of liver fibrosis is critical to improving the 
patient’s prognosis [23]. The methods used to measure liver 
fibrosis remain limited; they include invasive liver biopsy, 
non-invasive liver elastography, direct fibrosis serum mark-
ers, liver fibrosis models, and the internationally well-rec-
ognized FIB-4, APRI, and GPRI [9, 24]. FibroTouch is the 
latest elastography technology for assessing liver fibrosis 
[8, 19, 25, 26], however, most of the reports have concen-
trated on CHB patients, while they have rarely mentioned 

Table 1  Patient characteristics

Parameter All

Patients, n 227
Sex, m/f 96/131
Age, years, mean ± SD 40.94 ± 13.85
BMI, kg/m2, mean ± SD 22.31 ± 3.46
Aetiology, n
 HBV infection 103
 Autoimmune liver diseases 52
 Other liver diseases 72
  Drug-induced liver injury 20
  None-alcoholic fatty liver diseases 10
  HCV infection 10
  Alcoholic liver diseases 8
  Secondary cholangitis 5
   PFIC 4
   Chronic liver congestion 2
  Idiopathic portal hypertension 2
  Budd-Chiari syndrome 2
  Gilbert’s syndrome 2
  Caroli disease 1
  Benign recurrent intrahepatic choles-

tasis
1

  Wilson’s disease 1
 Unknown 4

ALT, U/l (range) 55.24 (8.8–193.8)
AST, U/l (range) 49.94 (8–200)
TBIL, µmol/l (range) 28.3 (5.6–60.7)
DBIL, µmol/l (range) 9.64 (1–40.6)
ALP, µmol/l (range) 132.37 (14–366.7)
GGT, U/L(range) 88.67 (1.4–400.4)
WBC, × 109/l (range) 4.70 (1.43–12.29)
Platelets, × 109/l (range) 158.77 (13–340)
FIB-4 (range) 2.94 (0.27–38.56)
APRI (range) 0.92 (0.12–7.6)
GPRI (range) 1.17 (0.01–17.01)
LSM, kPa (range) 10.68 (3.26–37.7)
FAP, db/m (range) 213.28 (160.53–348.59)
Inflammation grade, n (%) G0/G1/G2/G3/

G4
2/54/95/51/25

Fibrosis stages, n (%) S0/S1/S2/S3/S4 16/67/63/38/43
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its application in evaluating liver fibrosis of other causes. 
In view of this limitation, this study aimed to determine 
the diagnostic value of FibroTouch for liver fibrosis among 
patients with chronic liver diseases of different aetiologies.

The research results indicate that FibroTouch, FIB-
4, APRI, and GPRI are all positively correlated with the 
hepatic pathology MATEVIA scoring system. The corre-
lation of FibroTouch was significantly higher than that of 
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Fig. 1  Correlations of LSM, FIB-4, APRI, and GPRI with the fibrosis stage. a LSM, b FIB-4, c APRI, and d GPRI were positively correlated 
with the stage of fibrosis

Table 2  Efficacy, sensitivity, 
specificity, and cut-off values of 
LSM, FIB-4, APRI, and GPRI 
in diagnosis of liver fibrosis of 
different grades

PPV positive predictive value, NPV negative predictive value

Model Stage AUC 95%CI Cut-off Sensitive Specificity PPV NPV

LSM S2 0.755 0.672–0.826 6.20 84.62 53.00 64.0 77.8
S3 0.917 0.847–0.963 9.01 100.00 76.90 71.7 100
S4 0.900 0.813–0.956 17.32 69.05 97.37 96.7 74.0

FIB-4 S2 0.610 0.521–0.694 1.58 41.50 86.40 75.0 60.0
S3 0.718 0.619–0.801 1.80 65.60 72.30 55 74.6
S4 0.684 0.570–0.783 4.51 57.14 81.58 77.4 63.3

APRI S2 0.624 0.536–0.707 0.30 73.80 47.00 57.8 64.6
S3 0.694 0.595–0.781 0.54 84.37 66.15 58.0 83.0
S4 0.660 0.546–0.763 0.97 76.20 65.80 71.1 71.4

GPRI S2 0.540 0.451–0.627 0.23 27.70 84.80 64.3 54.4
S3 0.768 0.675–0.846 0.53 90.60 64.60 60.3 93.3
S4 0.615 0.499–0.721 1.92 42.90 81.60 72.0 56.4
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Fig. 2  ROC curves, sensitivity, and specificity. a AUC comparison of 
LSM and other scores for the diagnosis of significant fibrosis; b AUC 
comparison of LSM and other scores for the diagnosis of advanced 

fibrosis; and c AUC comparison of LSM and other scores for the 
diagnosis of cirrhosis

Table 3  Diagnostic values 
generated by FibroTouch for 
patients with CHB, autoimmune 
liver diseases, and unknown and 
other liver diseases

PPV positive predictive value, NPV negative predictive value

Aetiology Stage Number AUC 95%CI Cut-off Sensitivity Specificity PPV NPV

CHB S2 35 0.732 0.691–0.826 6.30 72.97 68.29 67.5 73.7
S3 10 0.943 0.834–0.990 8.40 100.00 91.89 76.9 100
S4 10 0.922 0.705–0.995 12.55 88.89 90.00 88.9 90

Autoim-
mune liver 
diseases

S2 11 0.899 0.682–0.987 7.38 81.82 88.89 90 80
S3 14 0.909 0.725–0.986 9.89 78.57 90.91 91.7 76.9
S4 17 0.920 0.765–0.987 15.99 76.47 100.00 100 77.8

Other liver 
diseases 
and 
unknowns

S2 17 0.798 0.622–0.917 8.37 64.71 93.75 91.7 71.4
S3 14 0.845 0.670–0.949 9.7 92.86 70.59 91.7 76.9
S4 16 0.911 0.749–0.983 18.67 75.00 100.00 100 77.8
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other non-invasive fibrosis indexes, which is consistent with 
previous research results [19]. In addition, compared with 
FIB-4, APRI, and GPRI, FibroTouch has higher accuracy, 
sensitivity, and specificity in diagnosing fibrosis in patients 
with chronic liver disease [27]. In previous studies, the 
non-invasive fibrosis indexes of liver fibrosis were highly 

recognized [28, 29]. According to studies, the AUC of FBI-
4, APRI, and GPRI was 0.865, 0.91, and 0.93 in the diagno-
sis of significant fibrosis; 0.87, 0.91, and 0.93 in the diagno-
sis of advanced fibrosis; and 0.728, 0.836, and 0.842 in the 
diagnosis of early cirrhosis, respectively [28, 30]. However, 
we obtained different results in our ROC curve analysis: 

Fig. 3  a1 FibroTouch LSM ROC curve analysis for significant fibro-
sis in CHB; a2 FibroTouch LSM ROC curve analysis for advanced 
fibrosis in CHB; a3 FibroTouch LSM ROC curve analysis for cir-
rhosis in CHB. b1 FibroTouch LSM ROC curve analysis for signifi-
cant fibrosis in autoimmune liver diseases; b2 FibroTouch LSM ROC 
curve analysis for advanced fibrosis in autoimmune liver diseases; b3 

FibroTouch LSM ROC curve analysis for cirrhosis in autoimmune 
liver diseases. c1 FibroTouch LSM ROC curve analysis for significant 
fibrosis in unknown and other liver diseases; c2 FibroTouch LSM 
ROC curve analysis for advanced fibrosis in unknown and other liver 
diseases; c3 FibroTouch LSM ROC curve analysis for cirrhosis in 
unknown and other liver diseases
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0.610, 0.624, and 0.540 in the diagnosis of significant fibro-
sis; 0.718, 0.694, and 0.768 in the diagnosis of advanced 
fibrosis; and 0.684, 0.660, 0.615 in the diagnosis of early 
cirrhosis, respectively; our data showed diagnostic values 
much lower than those reported previously. Yang et al. [8] 
also reported the limitations of digital fibrosis models in 
predicting liver fibrosis and cirrhosis. These limitations may 
be attributed to the inclusion of only two or three fibrosis-
related indicators. Furthermore, AST is also related to liver 
inflammation and may not accurately reflect liver fibrosis, 
and PLT counting suffers from a large overlap between mild 
and severe liver fibrosis. In addition, crucial factors such as 
age are not included in the formula. The results may also be 
related to the research objectives in previous studies that had 
focused more on the CHB-infected group and also excluded 
patients with extremely low platelet counts. In our study, in 
order to reflect real situations, patients in all states of illness 
were included.

Regarding the ROC values, FibroTouch showed moder-
ate performance in diagnosing significant fibrosis (AUC 
0.732) in the CHB group. However, the diagnosis of 
advanced fibrosis and cirrhosis with the FibroTouch was 
excellent (AUC 0.943, 0.922, respectively). As PPVs were 
in the range of 67.5–88.9% and NPVs were in the range of 
73.7–100% for LSM, these are accurate for predicting liver 
fibrosis stages. The cut-off value was 6.3 kPa in significant 
fibrosis, 8.4 kPa in advanced fibrosis, and 12.55 kPa in cir-
rhosis in the CHB group. These results are similar to those 
of related reports [8, 13, 15]; the cut-off values for CHB 
in those studies were 5.8–9.1 kPa for significant fibro-
sis, 7.6–10.7 kPa for advanced fibrosis, and 12.5–14 kPa 
for cirrhosis. However, the results were lower than those 
shown in the guidelines for the prevention and treatment of 
chronic hepatitis B (2019) [31] and consensus on clinical 
application of transient elastography for the detection of 
liver fibrosis (2018) [32]. The guidelines recommended 
an optimal cut-off value in CHB of 9.4 kPa in significant 
fibrosis, 12.4 kPa in advanced fibrosis, and 17 kPa in cir-
rhosis when ALT was abnormal but lower than 5*ULN. 
The optimal cut-off value is 6.0 kPa in significant fibro-
sis, 9.0 kPa in advanced fibrosis, and 12 kPa in cirrhosis 
when ALT is completely normal. Our study also included 
some cases with abnormal ALT but < 5*ULN; thus, the 
cut-off value in this study is included in the two situations 
mentioned above. FibroTouch also showed outstanding 
performance in diagnosing fibrosis stages in autoimmune 
liver diseases. The AUC of LSM performed by FibroTouch 
was 0.899, 0.909, and 0.920, respectively, which was 
similar to the result for FibroScan shown in a systematic 
review (AUC 0.9, 0.91, 0.89 for significant liver fibro-
sis, advanced liver fibrosis, and cirrhosis, respectively) 
[33]. However, the ROC value in the autoimmune liver 
diseases group in the study was lower than that shown in a 

previous report [8]. In that report, the LSM was performed 
by FibroTouch but the number of cases was 16, which 
probably led to higher AUC. The optimal cut-off value 
was 6.3 kPa in significant fibrosis, 8.4 kPa in advanced 
fibrosis, and 12.55 kPa in cirrhosis in the autoimmune 
liver diseases group, which is similar to the result shown in 
the systematic review mentioned above [33]. The optimal 
cut-off value was different in different aetiologies; thus, it 
is necessary to choose the optimal cut-off value according 
to the corresponding aetiology before using FibroTouch 
for fibrosis evaluation, which can improve the probability 
of reliable test results. Studies with larger sample size are 
still needed for further confirmation.

Further analysis of the factors that affect the LSM expres-
sion levels tested by FibroTouch showed that age and ALT, 
AST, and TBIL levels were all correlated with LSM per-
formance, similar to the factors influencing FibroScan [34, 
35]; however, the effect of BMI on the diagnostic value of 
FibroTouch was less than that for FibroScan. These results 
indicate that the expression of LSM tested by FibroTouch 
may be affected by liver inflammation rather than by obesity.

Although the diagnostic value of FibroTouch is signifi-
cantly higher than that of the other non-invasive fibrosis 
indexes, its use in liver fibrosis evaluation and diagnosis 
should be combined with multiple indicators, especially in 
patients with ascites or narrow intercostal space [36] given 
the inherent limitations, and it is helpful for improving its 
diagnostic accuracy and stability [37].

The study still has many limitations. For example, it is a 
single-centre study with a small sample size that may have 
resulted in certain inaccuracy. However, the gold standard, 
liver biopsy, can contain certain errors due to limited sam-
pling and operator differences. In addition, patients with 
chronic liver diseases other than CHB and autoimmune liver 
disease may not be classified and evaluated for the accuracy 
of FibroTouch due to the limited samples. Some clinical 
studies have demonstrated that BMI (≥ 28 kg/m2) has an 
effect on the diagnostic value of FibroTouch [14], but it was 
less still than that on FibroScan. However, this study showed 
that BMI had no effect on LSM. This result may be caused 
by the small sample size, especially the shortage of patients 
with NAFLD. We will involve more patients to clarify the 
diagnostic value in the above conditions in the future.

In summary, FibroTouch is a novel transient elastography 
technology. FibroTouch and FibroScan have good consist-
ency in the evaluation of the degree of liver fibrosis, but the 
success ratio was significantly higher and the measurement 
duration was significantly shorter with FibroTouch than with 
FibroScan [14, 15]. FibroTouch was also significantly bet-
ter than other non-invasive fibrosis indexes of liver fibrosis, 
namely FIB-4, APRI, and GPRI, based on our data. Fibro-
Touch should thus be highly recommended for use.
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